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Glossary of Local Terms1
‘Aaruf

Bedouin judge

Abu Ka'ab

Mumps (disease)

Addan

Length of rotation (in days) of specific turns in
irrigation water right

Al ‘Atba

The followers of a specific Bedouin tribe.
Those who pay protection tax.

Al Lafiif

Similar to Al Atba, also translated as “the
attached”. These people are in some way
attached to a particular Bedouin tribe and pay
protection tax

‘Ammaal

Seasonal workers

‘Ayn

Source

Ba'ath

Revival (from Ba’ta: to send, evoke or
awaken). The name of the main political party
in Syria

Badileh

Exchange marriage, usually between parallel
cousins

Bayt

House or lineage of a particular family

Bi'a

Mobile vendor in rural areas

Biduun Fayedeh

Without payment (working for free)

Bint 'amm

Female parallel cousin

Birkeh

Reservoir

1

These are local terms as opposed to Arabic terms. Some of these terms
are not literally Arabic but could be of Turkish or Persian origin. All
these terms are used locally at the research sites.
9

Caliph

Islamic leader, usually claimed to be a
successor of Muhammad.

Dunum

Area measurement commonly used in the
Middle East. One dunum is 1000 m2

Dor

Rightful turn in irrigation rotation

Hakkih Fadih

Empty talk (lit) "hot air"

Haquun

Owners of the irrigation rights

Harim

A defined boundary around the qanat tunnel,
source area or outlet in which it is forbidden to
drill wells or dig another qanat

Hosh

House or lineage

Ibrik

Small plastic water bucket

Jiil

Members of the same age group

Jub

(Water) Well or airshaft

Khayr

Good or The Good

Kubbeh

Name of a typical conical shaped dome roof of
a traditional mudbrick house in northern Syria

Madafa

Guest room used as a meeting place to invite
important guests and for achieving greater
consensus for political and social domination

Mafraq

Crossing between two transects, such as
tunnels, roads or lines

Mai

Water

Mukhtaar

The chosen leader, usually referred to as the
head of the village community

Muwaddafiin

Government employees

10

Natur

Guard, someone who oversees

Nebe’

Source

Oda

Place for gathering and prestige, similar to
Madafa

Qaduz

Large metal bucket container usually carried
on the head

Qanat (Romani)

Traditional water tunnels in Syria

Ras

Head

Saqiyeh

Open channel

Sarab

Course or flow

Semna 'Arabi

Sheep butter or fat

Sharaf

Honour

Shaykh

Leader

Showkah

Thorn

Shu bi'ulu an-nas

What the people say (lit.)

Sunduq

Box or kitty

Sunduqiye

Boxed, type of tunnel construction used in
qanat renovation

Tanour

Bread oven

Wadi

Valley

Wasta

Mediator or mediation

Wasta Qawiyye

Grand mediation

Za'ater

Thyme powder or paste, commonly used for
breakfast
11
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Development with CIDT. Now, it became even more difficult to focus on
my PhD writing. The part-time work with CIDT focused on teaching and
international consultancies on various development issues and the films I
made with Sapiens Productions brought me to areas such as Surinam,
Uganda, Kenya and Darfur. I had to resort to writing my PhD in the little
spare time I had. Although all my professional work had to do with
sustainable development and natural resources, some of it was quite far
removed from my own academic research on qanats in Syria. The other
qanat activity that I was officially involved in was the FOGGARA project
of the International Research Center on Traditional and Local Knowledge
(IPOGEA), an EU-funded project on the identification and conservation
of qanats in Italy, Spain, Algeria, Morocco and Tunisia. It gave me the
opportunity to visit various qanats in other countries. Then in 2006, I gave
birth to my first child but miraculously I did find spare time to finish my
dissertation and handed in my draft in March 2007.
I am deeply grateful to my supervisors Ton Dietz at the
University of Amsterdam and Tony Allan of the School of Oriental and
African Studies (SOAS) and King’s College in London for their patience,
tireless input and supervision. I have learned a great deal from both of
them and the positive feedback and guidance of both my supervisors
always filled me with new energy. It was not always easy to juggle
motherhood, running my own documentary film production company in
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guidance, ideas, overall inspiration and uplifting feedback during my
fieldwork and while I was living in Syria. In Damascus, Bart Twaalfhoven
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the Netherlands Institute for Academic Studies in Damascus for her close
friendship and for always providing a place to stay in Damascus. I hope
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I would especially like to thank Professor Kobori-sensei of the
United Nations University (UNU) in Tokyo, in my opinion the most
knowledgeable man on qanats in the world. He visited us several times
during the fieldwork in Syria. I feel privileged to know him personally
and have met him on a regular basis during our joint work for the
FOGGARA project. He kept my interest in qanats going and invited me to
Japan in 2004 to visit the UNU and various qanat sites there. Adeel Zafar
from the UNU was the main drive behind my UNU grant and made sure
that I could continue my academic work with digital video in the field,
even after my secondment to ICARDA had finished. I would like to thank
Dale Lightfoot of Oklahoma State University for keeping in touch and
providing me with his valuable data and maps on qanats in Syria. I thank
Annika Rabo of the Centre for Research on International Migration and
Ethnic Relations (CEIFO) Stockholm University for our valuable
discussions in Aleppo and giving me her books on the Euphrates project.
In Amsterdam, Jean Hellwig of Vista Visuals provided space and
guidance during the inventory of my video material. Being part of CERES
enabled me to meet fellow PhD students like Arjan Sas, Kees van der
Geest and Anna Laven to exchange views and theoretical insights. I am
very glad to see that thanks to the energy of my fellow PhD students, the
use of digital video is now firmly established within the AMIDst and
CERES framework. Chiara Cavallo, to whom I am deeply thankful for
always being there for me and providing a place to stay in Amsterdam. I
thank Rutger Boelens of Wageningen University for introducing me to
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multi-stakeholder platforms and giving the opportunity to participate in a
conference. I am proud to know Ton Schouten and Patrick Moriarty of the
IRC International Centre for Water and Sanitation and Peter Laban of
CARE International. I thank them for their useful insights and discussions
on local water governance in the Middle East. Working together with
them and the EMPOWERS project in 2006 has really motivated me to
improve and finish the writing of this thesis.
In the UK, I thank Sally Sutton for lending me her DPhil on Aflaj
in Oman. I thank Martin Hollingham and Professor Gareth Wyn-Jones of
the Centre for Arid Zone Studies (CAZS) of the University of Wales in
Bangor. They spent their precious time having discussions with me and
lent me a pile of interesting publications on Oman and qanats. I am sorry I
returned them so late! I am grateful to Phillip Dearden, Mary Surridge,
Bob Kowalski, Rachel Roland, Des Mahony, Ella King and all my other
colleagues and students at the Centre for International Development and
Training (CIDT) who were always willing to let their brains be picked and
lend me an ear. The many discussions I had with them, provided me with
academic support and new theoretical insights into collective action.
Writing this book was a steep but very good learning curve. I
guess the combination of the path of my PhD research, my professional
film-making and development consultant career now makes me a “filming
human geographer”. At times it was not easy to shift between the
commercial media industry, academic world and my teaching and
development consultancy work. But I more or less managed to find a
balance. In the meantime, I have moved back to the Netherlands after ten
years abroad, also to give my children the opportunity to grow up in their
own country and see their family more often. I continue to have my
company Sapiens Productions and keep on making filmproductions on the
environment and sustainable development. As a filmmaker and
communication for development consultant I have various clients such as
the International Water and Sanitation Centre (IRC) and the European
Centre for Development Policy and Management (ECDPM). I teach
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associate.
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through it all. I apologise if late night-time readings and early morning
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a young family…and I promise I will never do it again!
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Chapter 1

Introduction

Although often mundane, the details of village economic and social
life can be of vital importance to understanding Middle Eastern
polities. In recent years, anthropologists and social historians have
shown a renewed interest in understanding the Middle Eastern
village, peasant (and proletariat) ideas of self and society, work and
health, and community and responsibility in the context of
historically specific economic and political formations.
Dale F. Eickelmann, 1989

Introduction
An encounter in the Syrian Desert that ultimately led to this study
was at the same time a reflection on my own frame of reference to life in
general. One day in 1998, I came upon a desert village of 122 people all
closely related and depending on only one source of water; a Byzantine
tunnel called “qanat”. In its physical nature, this type of groundwater
extraction seemed a water utopia; it had been supplying water for 1500
years and minor maintenance works ensured a continuous flow of water
even in the driest periods. A qanat irrigation system is a so-called common
property regime (CPR) characterised by the fact that the water resource is
owned collectively, where the user’s community has relative autonomy
and authority to internally establish the rules, rights, obligations and
procedures regarding resource management and distribution (Boelens et
al., 2002, 2003). But this qanat tunnel was poorly maintained and silted up
with debris. The villagers were poor, their free water supply was slowing
down and ultimately their livelihoods were in acute danger.
The tunnel was in a dire state, a mere trickle filled one third of an
irrigation reservoir per day to irrigate small fields of vegetables and fruit
trees. The tunnel required major cleaning and maintenance. With
community effort, the village should have no further problems with their
water supply. Instead, maintenance works had not happened since the
mid-50’s and people were moving away, settling in urban areas to start
new lives. I could not understand why the people did not cooperate to
maintain the tunnel to improve their livelihood, like their greatgrandfathers had done. I asked myself why the people of this small village
were not spontaneously joining together for the common good, when there
was no obvious physical constraint? This was a mystery to me, clearly
some other factors played a strong role in preventing collective action on
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maintaining qanats. I wanted to find out what it was, in other words I
began a journey to uncover my own assumptions of what was “logical” in
terms of collective action, cooperation and community based natural
resource management.

1.1

Short introduction to Syria

Before embarking on an explanation on what qanats are, I would
like to provide a short introduction to Syria. It will place the study area
and daily lives of the people described in this dissertation in a wider
context. Syria lies in the East Mediterranean and has a total land area of
185.180 km2. Turkey borders the north, the east and southeast is bordered
by Iraq, the south by Jordan, the southwest by Israel and the west by
Lebanon. The average annual rainfall is 252 mm. There are 16 main rivers
and tributaries in the country, of which 6 main international rivers: the
Euphrates (Al Furat), Afrin, the Orontes (El-Ass), the Yarmouk, the ElKebir, and the Tigris (Salman & Mualla, 2003).
Life expectancy at birth in Syria was 73.3 in 2003 and adult
literacy rate (% ages 15 and above) was calculated at 82.9 %. In 1975, the
total population was 7.5 million and in 2003 the population had risen to a
total of 18.1 million people. In 2004, the annual population growth rate
was estimated at 2.45% (Zakarya, 2005). It is estimated that the total
population will reach 23.8 million in 20152. More than half of this will be
living in urban areas. Although in terms of human development, Syria is
ranked as a middle-income country, pockets of poverty are found in the
remote rural areas and among Bedouin communities. This is where most
people without sustainable access to an improved water source live (21%
in 2002).
Arabic is Syria’s official first language, other languages used in
the country are Kurdish, Armenian, Turkish, Aramaic and Syriac. Syria is
a diverse country with many different social, religious and ethnic groups.
The majority is of the Arab ethnic group (90%) with minorities such as
the Kurds, Armenians, Circassians and Turkomans. The dominant
religions are Sunni Muslim (74%), Alawite, Druze, Ismaili and other
Muslim groups (16%) and 10% Christians (Zakarya, 2005). The diversity
of peoples and languages is the result of a long history of the coming and
going of ancient civilizations and outside invasions. Geographically Syria
is an archaeological paradise as it lies at the strategic cross-roads of early
Neolithic settlements as well as the ancient Assyrian, Mesopotamian,
Phoenician, Persian, Greek, Roman and Islamic Empires. The region is
the birthplace of agriculture and the Alphabet. The spread of Christianity
2

http://hdr.undp.org/statistics/data/hdi_rank_map.cfm
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started in northern Syria, which subsequently formed a major cultural and
spiritual centre during the Byzantine Empire. The invasion of Muslim
Arabs established Damascus as the main Islamic capital and seat of the
Umayyad Empire where philosophy and science flourished extending
from India to Spain. Crusaders invaded the country and established
themselves in the western coastal area until the 14th century. In the
meantime, various outsiders like the Seljuk Turks and Mongols regularly
attacked and rampaged through the country leaving behind a trail of
destruction. From 1516 until the end of World War I, the Ottoman Empire
brought relative stability when Syria became an Ottoman Province.
After the break up of the Ottoman Empire, France governed Syria
as a protectorate until 1946 when the country gained independence. The
country experienced several military coups during the first decades as a
nation. Syria shortly united with Egypt from 1958 until 1961 to form the
“United Arab Republic”. But this cooperation did not hold and in 1961 the
Syrian Arab Republic was officially re-established. Syria lost the Golan
Heights to Israel in the 1967 war and since then occasional peace talks,
although unsuccessful, have taken place between the two countries. In
1970, Hafiz al-Asad seized power and brought political stability. He was a
member of the Socialist Ba’ath Party and institutionalised an autocratic
rule over the country. Being of a small Shi’ite Alawite sect his policy
favored other religious minorities above the Sunni majority. Gradually
halfway through the 1990s, the regime relaxed slightly, giving more
freedom of information and openness to the outside world. After his death
in June 2000, Hafiz al-Asad’s son Bashar succeeded him. He favours a
free-market economy and attempts to guide the country towards both an
economic and political modern system (Zakarya, 2005).
Due to Syria’s past, ancient irrigation systems such as qanats are
still found today. After several centuries some of them continue to provide
water in the desert. But can qanats survive the new economic and political
environment that is emerging?

1.2

What are qanats ?

I should further explain what the elusive qanats are. Qanats are
subterranean tunnels, intersected by airshafts, that tap groundwater and
bring it to the surface using only gravity (Salih, 2006; Lightfoot, 1996,
1997, 2000, 2003; Vincent, 1995; Beaumont et al., 1989; Wulff, 1968).
The tunnel system is an ancient method and some scholars claim that the
art of constructing qanats was spread more than 2500 years ago by the
Persian Achaemenid Empire throughout much of the Mediterranean world
and the Arabian peninsula (Briant, 2002; Beaumont et al. 1989; Goblot,
1979; Wilkinson, 1977; Wulff, 1968). The precise dating of qanats is
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virtually impossible unless their construction was documented or
inscribed (Lightfoot, 1996). In Syria, qanats are still in use at various sites.

Figure 1 - Schematic picture of a qanat system (adapted from Lightfoot, 1996)

A qanat consists of a water production and a water transportation
section. In the water production section, the tunnel is porous and
groundwater is tapped and led into the tunnel. In the water transport
section the tunnel is lined to prevent loss of water and the water is led to a
human settlement to provide water for drinking, domestic uses, animals
and irrigation. When the qanat is constructed, the so-called “Motherwell”
is dug first to establish the groundwater level (Lightfoot, 1996; Beaumont
et al, 1989; English, 1968, 1998; Wilkinson, 1977; Wulff, 1968). Once
this level is established, the excavators calculate where the water will
surface if a tunnel with a specific gradient (between 1:500 and 1:2,500) is
dug (Lambton, 1989; Wilkinson, 1977). From this calculated point the
excavators dig back to the mother well. The length of a qanat is controlled
by the depth of the mother well and the slope of the ground surface
(Beaumont et al, 1989; Beaumont, 1968, 1971; Wulff, 1968). The diggers
construct airshafts to remove spoil and provide air to the excavators and to
maintenance workers later on. The construction of the slope of the tunnel
should be very precise, as Lambton (1989) explains, “if the gradient is too
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steep, the water will flow too fast and erode the walls and the tunnel will
fall in”. Digging can take from two up to 17 years and is a dangerous
activity (Beaumont et al., 1989; English, 1968; Noel, 1944). Due to health
and safety reasons, the digging of qanats has ceased; the last qanat was
dug in the late 70’s in Iran3.
Much research is currently being done on the origin and diffusion
of qanats. Its technology can be found in Iran, Iraq, Syria, Afghanistan,
Central Asia, China, Japan, Mediterranean countries and islands, Canary
Islands, Egypt and the Maghreb and even as far as Mexico and Chile.
Each region has its own terminology of the technology; in Afghanistan
and Central Asia as well as China the tunnels are called “Karez”, whilst in
Japan the tunnels are known as “Mambo”. In the Maghreb they are known
as “Khettara” or “Foggara”. In Spain and other latin countries they are
also known as “Gallerias”. In Syria, the tunnels are known as “Qanat
Romani” since it is common belief that the Romans have built them. For
this study, I will use the term “qanat”.
Many disciplines are involved in the research on qanats
worldwide. It also means that the body of literature is wide. Treatises on
them were written as early as the 11th century and British administrators
studied them in Northwest India in the 19th century. Western geographers
and hydrologists began to investigate them in Iran since the 1960s. I do
not want to go back very far in history and will mainly discuss research
dating from end 20th Century A.D. and beginning of the 21st Century.
However, the account of Polybius which was written over 2,000 years
ago, sheds some light on how qanats and their organization have always
intrigued spectators. He describes the amazement of the army of
Antiochus the Great during their campaign in 212-205 B.C. over the
Parthians: “these people at infinite toil and expense constructed these
underground channels through a long tract of country, in such a way, that
the very people who now use the water are ignorant of the sources from
which the channels are originally supplied”(Wilkinson, 1977). It is that
very same amazement that until today has constituted a small but
determined interdisciplinary scientific community that aims to crack the
many questions about qanats; who built them first, how were qanats built,
how did the technology spread, where are qanats found and which ones
are still used, what role did qanats play in human development, why are
qanats being abandoned and maybe most importantly today, how can
qanats be re-used to serve as a basis for sustainable development ?

3

Personal communication with “muqannis”, traditional Iranian qanat
diggers, invited as guests of honour during the International Conference
of Qanats in Yazd, Iran, May, 2000.
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1.3

Research on qanats since mid 20th century

Since mid-20th century, various geographers, army personnel,
foreign services and hydrologists have described qanats and published
articles in international journals, in particular about the qanats of Iran.
Often these articles described the physical attributes of underground water
tunnels with reference to their construction, history and some of the social
organisation around it. One of the first applied accounts, aimed to deliver
solutions for qanat use, was a technical and practical publication by
Colonel E. Noel (1944). In this publication he describes common terms
used in qanat construction and the way in which muqannis4 determine
where to dig the tunnels and how much labour is needed to construct a
qanat. The publication is practical and describes the various difficulties
that muqannis are facing while constructing and maintaining qanats. The
economical and hydrological values are described from a development
point of view in which Noel concludes that rehabilitation of qanats could
be a beneficial investment for the then Persian government. He suggests
that a public company could well receive a grant to carry out necessary
research work.
Noel’s surprising article shows how the research on qanats can
easily develop in a practical and applied exercise in which further
solutions for qanat use are sought. What Noel briefly touches upon are
the water laws concerning qanats, but much further research into the
lifeworld of qanat communities was necessary to determine and describe
the various social aspects. The research community was very small and
much aimed at the qanats of Iran. English and Beaumont have published
extensively about the Iranian qanats. The main questions they posed were
about the origins of qanat technology and the diaspora of the technique,
which are, to date, still valid research questions on which much debate is
on-going5. A third question that came up was the settlement pattern of
local communities in relation to qanat technology. The Wilkinson
publications on settlement patterns in inner Arabia are a good example of
the widening research both geographically and holistically.
4

Iranian qanat diggers and traditional specialists
The most difficult task for archaeologists is to date qanats. Without
inscriptions, artefacts do not give a sound clue for the exact digging date,
and without further extensive circumstantial evidence it seems an
impossible task to date the tunnel. The origin of the technique is also
much debated and politically colored, some particular countries would
claim the invention despite scientific evidence; whilst Goblot attests the
Achaemanid origin, many present scholars question the data found and
with the emergence of new archaeological data, the exact origin and
spread of the technology is still a research area with gaps to be filled.

5
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In the late sixties and early seventies of the 20th century, the
research community was growing. Archaeologists, geographers, mining
engineers and hydrologists all attempted to research and describe parts of
the qanats systems. Wilkinson (1977) studied the qanats systems in Oman
(called Aflaj plur.) and concludes that studying qanats requires
wideranging research with the tools of respective disciplines. His study
represents the “Water, Earth and Man” approach to Oman, which was
introduced by Chorley in 1969. He finds that authoritative specialist
studies on qanats in the various fields are rare. In his own research he tries
to tackle the issue but fail in his ambitious attempt that, he admits, will
need re-assessment with every new data set that emerges in the future.
Following the holistic approach, the department of Geography of the
University of Tokyo, under the guidance of Professor Iwao Kobori, set out
to conduct a comparative research of qanats in oases in the arid zone of
the old continent. It was an attempt to clarify the natural and technical
foundation, including an analysis of the water-man-land relationships. It
resulted in some interesting publications that compare qanat communities
in Syria and Algeria (Kobori et al, 1969, 1973, 1976, 1980, 1982, 1989,
1990). The monumental publication of Henry Goblot that appeared in
1979 “Les Qanats; une technique d’acquisition de l’eau” was a first
attempt to describe the history, spread and origin of the technology.
Goblot develops a theory that the origin of the qanat lies in the northern
part of Persia and the spread mainly begun during the Achaemanid and
Parthian periods.
The various research projects and disciplines concerned with
qanats called for a gathering of scientists. Some regional conferences had
been organized in the nineteen seventies, but it wasn’t until the eighties
that scientists started to gather on an international scale. In 1987, an
important conference on qanat systems was organized at the Centre of
Near and Middle Eastern Studies, SOAS, University of London in London
which resulted in a major publication by Bonine and McLachlan called
“Qanat, Karez and Khattara”. Several presentations shed light upon the
transformation of qanat systems in modern times and the conflict between
qanats and other forms of water exploitation such as diesel pumps
(presentations of Kielstra, Joffe and Dutton). Although many think that
the introduction of pumpwells were the main cause of the decline of
qanats, MacLachlan in his contribution to the London conference showed
that karez systems in the Hari Rud basin in Afghanistan were already in
decline before the advent of new pumping technologies and causes of
decline should also be sought in internal factors. In 1984 publications by
Sutton and Birks described the modern difficulties and the social and
economics challenges facing qanats in Oman (Sutton, 1984; Birks, 1984).
In the London proceedings, Dutton gives an example of a qanat renewal in
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Araqi, Oman and concludes that rapid economic and social change is
threatening the existence of qanats, it suggests a long-term programme to
help ensure and maintain, in a modern context, the important role of
qanats.
The London conference was followed by several international
conferences in China (1990) and Iran (2000). The Yazd conference in Iran
was a first step in the direction of recognizing qanats as a cultural heritage
that needs to be protected. With the concluding presentation, it emerged
that there is an urgent need for international cooperation and action for
comparative qanat studies. Consequently UNESCO assisted in the
establishment of an International Qanat Research Centre in Yazd that was
finally inaugurated in 2005. Nowadays, scientists from Europe, the USA,
Japan, China, Iran, Oman and other Arab countries are conducting
research in one form or another on these intriguing water systems. A
growing body of literature is being established on qanats.

1.4

From science to practical application

In his study on Omani qanats (called Aflaj) Wilkinson (1977)
highlighted the reliability and the extra-ordinary longevity of a wellconstructed and maintained qanat withstanding severe drought in a desert
environment. In the beginning of the nineteen eighties, some projects on
qanat renovation emerged from Oman, triggered by scientists who deemed
it necessary to push for a better understanding of the benefits of qanats.
Today the Omani government has an active and welldeveloped
government policy on the protection of their qanats and has designated a
special directorate of Aflaj and support wells that works under the
auspices of the Minister of Irrigation. Other Arab countries realised the
importance of the use of their traditional water systems and in the second
half of the eighties, a UNESCO/ACSAD project was developed to assess
the use and conservation of water resources with an emphasis on the
traditional water systems6 in the Arab world. Next to other techniques on
water harvesting and surface run-off, the project describes an assessment
of the traditional water systems, that are called foggara7. In five countries,
6

UNESCO/ACSAD, 1986, The major regional project on rational
utilization and conservation of water resources in the rural areas of the
Arab States with emphasis on the traditional water systems
7
The different terms of qanats (Falaj, Foggara, Karez, Khattara,
Galleria) are important for the research on spread and semantics in qanat
technology. Some debate is on-going whether they actually mean different
part of the original system. For example Falaj means divide or division
(of water) while Khattara might actually mean the outlet and Qanat
describes the underground tunnel (pers. comm. Wilson and Salesse). The
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Algeria, Tunisia, Oman, Egypt and Morocco the effect of improvement of
the foggaras can be considered promising. The general conclusion of the
UNESCO/ACSAD project concerning qanats is that a detailed study of
the hydro-geological conditions of the region is necessary before any
development work can be contemplated.
The major earthquake in Bam, Iran, in 2003 drew worldwide attention
to the ingenuity of qanats in sustainable management of groundwater in
arid zones. At the same time the importance and vulnerability of
groundwater as one of earth’s primary natural resource became stringent
(Salih, 2006). The earthquake in 2003 in Bam, Iran, that devastated the
city and killed an estimated 26,000 inhabitants also destroyed most parts
of the thousand year old qanat systems that were still in use in this historic
city (Salih, 2006). A major international relief effort was launched and
studies undertaken afterwards revealed the region’s hydrogeological,
archaeological and geo-historical wealth (Salih, 2006). Bam district is a
typical desert oasis and its qanats belong perhaps to the oldest in the
world. Rebuilding the city will take years and enormous funding efforts
are being unleashed, to complete the almost impossible task of restoring
the ancient qanats. It made the global community realise the unique
application of qanats as a groundwater management tool in arid regions.
Overall, groundwater management is among the most important
challenges facing the Middle East and North Africa (MENA) region
(World Bank, 2000, 2002; UNDP, 2006). The publication of the UNDP
Human Development Report in 2006, focused on the world’s water
situation, definitely set the stage for a strong link between water and
human development. The Middle East and North Africa region is the
world's most arid region and with only 1,200 m3 per person annually, the
most water stressed region in the world (UNDP, 2006). In the beginning
of the 1990s, eight countries in the Middle East (Kuwait, Qatar, Bahrain,
Saudi Arabia, United Arab Emirates, Jordan, Yemen, Israel) crossed the
red line of “absolute water scarcity8” (Engelman & LeRoy, 1993; Swain,
1998). The population of nearly 300 million has doubled in the last three
decades and is expected to double again by 2025 (Blanche, 2001). The
projected population increases over the next half-century are daunting:
Saudi Arabia's from 21 million to almost 60 million; Iraq's from 23.6
million to 53.6 million; Egypt's from 69 million to nearly 114 million; and
Yemen's from 19 million to 49.4 million by the year 2031 (Obaid, 2002;
semantic research could well be instrumental to develop categories of
qanat techniques that eventually serve as a dating tool in the future.
8
“Absolute water scarcity” in hydrological terms is reached if the per
capita annual fresh water availability of a country falls below 500 cubic
meters
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UNDP, 2006). This means a massive pressure on the already scarce water
resources. Yet newer technologies – especially groundwater pumping
devices- cannot keep pace with rising water demand for long, and may
instead deplete now viable aquifers and preclude their use even for lowerimpact traditional irrigation (Lightfoot, 1996).
But all is not doom and gloom, Allan (2002) claims that the
reason why Middle-Eastern countries could sustain their exponential
population growth was by the import of “virtual water” hidden in food
imports and rarely reported in national water balances. Virtual water is
water embedded in commodities and looking at the growth of food
imports as indicators for water deficits, the MENA region ceased to have
enough water to meet its food and other economic needs in about 1970
(Hakimian, 2003; Allan, 2001). Noting that producing a tonne of wheat
requires 1,000 tonnes of water, Allan argues that wheat imports have
spared governments the need to find scarce freshwater to grow food at
home9. Nonetheless at local level people feel the immediate effects of
water scarcity in the Middle East.
The Alicante Declaration in 2006 stresses the global importance
of groundwater and calls for action for its responsible use, management
and governance10. It is anticipated that by the middle of the 21st century
nearly 65 per cent of the world population's may experience conditions of
water stress and water scarcity (Lonergan, 1996; Swain, 1998). The UN
Millennium Development Goal on environmental sustainability (MDG 7)
states that by 2015 the proportion of people who are unable to reach, or to
afford, safe drinking water should be halved. But Hunt states that even
allowing for high levels of irrigation efficiency will not prevent that
nearly 2 billion people will live in regions of “absolute water scarcity” by
the year 2025 (Hunt, 2004). The dominant paradigm of water management
has been one of scarcity, assuming that the lack of water is the underlying
factor to all water resource problems (Soussan, 1998). Soussan thinks this
analysis is too thin. Scarcity is not a simple, one-dimensional concept – it
is multi-faceted, dynamic and finds expressions across the range of uses of
water resources (Soussan, 1998). He warns that a simple analysis may
lead to an increase of supplies to “solve the demand problem”, but if
scarcity is viewed as limited availability, then fair distribution and
allocation are more in the line of a solution. The 2006 UNDP Human
Development Report underlines that the world’s water crisis is not a crisis
of physical water shortage but a problem of asymmetric power relations,
9

Email message SOAS water issue group, 06/08/02 on news article by
Alistair Lyon, Reuters News Agency.
10
http://aguas.igme.es/igme/isgwas/ing/defaultc.htm
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poverty and other inequalities. It is a crisis of governance. Qanats could
form a useful contribution to using groundwater sustainably and fairly;
properly maintained and governed qanats can never withdraw more than
the rate of recharge. But with the abandonment of qanats, a large
proportion of the traditional knowledge and the social system attached to
qanats, thus the conditions for regular maintenance are also endangered.

1.5

Placing qanats in a development context

This thesis will mainly endeavour to place qanats and their
communities in a development intervention context. Qanat maintenance
and repair could be seen as a specific form of collective action serving as
development intervention to protect and conserve scarce water resources.
The conservation and protection of water resources in the Arab region is a
major development issue (UNDP, 2005; 2006). In trying to place qanats in
a development context it seems logical to look at the role of traditional
irrigation systems for the sustainable use of water resources. Much work
on traditional irrigation communities in the Andes gives valuable insight
into how traditional irrigation systems could be placed in the context of
development. The Rehabilitation of the Ancient Irrigation Systems in
Urcuqui and San Blas (RIEGUS) project in Ecuador and the work done by
Apollin (2002), Boelens (2002, 2003) and Hoogendam (2002) and many
others, is instrumental in developing approaches to irrigation water
management and methodological proposals for development. Qanat
systems can be placed in such a development context and seen as a unique
form of community based management of natural resources (CBNRM). At
the Earth Summit in Rio de Janeiro in June 1992, world leaders
committed themselves to a comprehensive programme to bring
sustainable water supply and sanitation services to the hundreds of
millions of people who currently lack them (Lammerink et al, 1998).
From that day onwards, development projects that deal with community
based water management have mushroomed worldwide and qanats
seemed to fit perfectly well in that category.
The elaborate work done on Andean irrigation systems shows the
potential for ancient systems. However, within the development industry,
there has not been a development of reported standards and approaches
for studies on similar ancient irrigation systems in the Middle East.
Development professionals have overlooked the environmental and
developmental potential of qanat technology. Moreover, compared to
other development countries, Syria and the Middle East is not often the
focus of mainstream development publications apart from the regular
World Bank/IMF publications.
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As a development country, Syria ranks in the middle-income
countries11 as World Development figures show; Syria's GNI per capita
(formerly GNP per capita) grew from 1980 to 1983, from $1400 to $1800.
Then it dropped massively to $820 by 1989. From 1989 to 1991, partly
due to the Gulf war boomlet, GNI per capita increased to about $1200. It
then dropped off again and leveled at about $1050 to $1100 until 1996
(Sullivan, 1999). In 2000, it fell to $950 and it increased to $1130 in 2002.
In 2003, America’s Iraq invasion staggered Syria’s economy. The 2003,
growth rate was down from 2002's rate of almost 4% due to the war. In
2005, the World Bank reported a GNI per capita of $1,420. The latest
figures report a GNI per capita of $1,57012. However a variety of
developments now burden the economy, such as expected declining oil
revenues, international economic sanctions, a continuing demographic
pressure and a labour force growing at a rate of 4% per annum. Another
developmental concern is the rapid increase of Iraqi refugees. Syria has
taken in more than a million Iraqi refugees since the Iraq war, primarily in
and around Damascus. It has meant among other things a rapid rise of
local housing prices and an increase of the prostitution industry. Syria
provides Iraqis with free health-care and education facilities and the
government estimated in 2007 that the annual cost of the Iraqi influx was
US$1 billion13. The UNHCR and international development NGOs have
now started to focus their attention and funds to the Iraqi refugee problem
in Syria.
There is a broad difference between the oil-rich Middle Eastern
countries and the poorer economies many of which are agricultural-based.
Around 70% of poor people in the Middle East and North Africa live in
rural areas (World Bank, 2002). In 1997 the World Bank published the
11

A country having an annual gross national income (GNI) per capita
(equivalent to more than $760 but less than $9,360 in 1998 is categorized
as middle-income. The standard of living is higher than in low-income
countries, and people have access to more goods and services, but many
people still cannot meet their basic needs. In 2003, the cutoff for middleincome countries was adjusted to more than $745, but less than $9,206. At
that time, there were about 65 middle-income countries with populations
of one million or more. Their combined population was approximately 2.7
billion. (source: The World Bank)

12

Latest figures as published by the World Bank, World Development
Indicators Database, in 2007. Sources: World Bank SIMI data base,
World Bank, World Development Report and other sources.
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http://www.irinnews.org/Report.aspx?ReportId=73895
28

report Rural Development: From Vision to Action for the Middle East and
North Africa Region (MENA) which set the global stage for rural
development strategies. But it was not until the wars in Afghanistan, Iraq
and Lebanon that the Middle East is getting much more attention from
development professionals. Strategies have been altered and international
donor organisations have been channeling their funding into various
projects throughout the Middle East. With Afghanistan and Iraq high on
the list of priorities, NGOs, international development and research
institutes and networks in the region, have been benefiting from these
developments since 2001.
The main challenges for development in the Arab countries can be
divided in three areas: 1) respect for human rights and freedom, 2)
empowerment of women and 3) active knowledge acquisition (UNDP,
2003). Although many Arab countries have taken steps towards
improvement in each of these areas, the region remains far behind in these
principles and finds itself in a crisis of human development. The rural
development strategies currently being developed for the MENA region
are aimed at reducing rural poverty, decreasing vulnerability of rural
populations, empowering communities and civil rights movements and
ensuring the sustainable use of natural resources. Water policy and issues
related to natural resource degradation are considered critical in most of
the countries. Community driven development and reform are the key
implementation instruments associated with all MENA strategies for rural
development. Ensuring community participation in the design
implementation, operation and maintenance of projects and programs, and
implementing policy and regulatory reforms linked to the strategies are
critical (World Bank, 2002). But the question remains how ready the Arab
region is for the introduction of community empowerment and
participation? This study sheds light on dimensions of participation at
local level. As well as being a practical application to a scarcity problem,
the relevance of research on qanat rehabilitation lies in the field of
commons research. Qanat systems are communally owned systems of
groundwater supply, and as Agrawal (2001) states, the practical
importance of commons research has never been greater; in the past
decade, governments in nearly every developing country have turned to
decentralised community-level institutions to localize their environmental
policies and make them more effective. In 2006, Syria started a major
reform of their governmental water institutions and calls for devolution
are already heard. This study on collective action for qanats will give
valuable insights into the importance of contextualization, the relationship
between collective action and heterogeneity, the role of leaders and
initiators, non-economic dynamics at community level and specifically the
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conditions that make rural people in Syria cooperate to maintain a
common property regime (CPR).

Organization of this book
This book is divided in descriptive and analytical parts. Chapter 2
will outline some theoretical viewpoints deemed relevant to this study.
Theories on human ecosystems and collective action for environmental
management will be discussed. Chapter 3 discusses the structure and
methodology of the study and poses relevant questions to guide us
through the thesis. Chapter 4 briefly discusses the current status of qanat
sites and groundwater resources at national level in Syria. Chapters 5 and
6 zoom in on the case study site of Shallalah Saghirah. Chapters 7 and 8
discuss the results of our case study in Qarah. Chapter 9 is an analytical
comparison of the two case-study sites and provides conclusions and
reflections.
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Chapter 2
Collective action for community
water management, a human ecosystem approach
Introduction
The objective of this study is to analyse and compare how local
users at two sites in Syria, Shallalah Saghirah and Qarah, work together to
maintain their common property namely a qanat system. A better
understanding of these processes will help to place qanat maintenance and
repair as a specific form of collective action in a development intervention
context. To understand the local level processes between actors of
collective action, we should consider three aspects in this study. Firstly,
qanat systems can be seen as human-made ecosystems. Therefore,
studying the relationship between people and their environment is a main
theme in this study. Secondly, the qanat as human-ecosystem can only be
kept alive through regular maintenance of its tunnel(s) and the attached
irrigation system. This requires cooperation of its users. As a result, the
concept of collective action is central. Lastly, qanat users use their own
ways of exchanging ideas and information and generating local
knowledge, therefore special focus is placed on the role of communication
in collective action for ecosystems maintenance. The two case study sites
differ considerably from each other in terms of the social and economic
background of its resource users, population size and proximity of urban
areas (e.g. as exit options). Consequently, the importance of heterogeneity
and contextualization and individual roles of dominant agents in the
community are vital to help unravel some of the questions posed in this
study.
Studying collective action for qanat maintenance as a sociotechnical process requires an interdisciplinary approach and respect for
different frames of theoretical references, terms, jargons and study units.
The interplay between culture and the natural environment has always
been central within anthropology (Reenberg and Paarup-Laursen, 1996:
McNetting, 1974). Interconnectedness between people and the
environment, is also one of the grand questions in environmental
geography (Dietz, 1996). The theme is also known as: human ecology,
behavioural geography, cultural ecology, and earlier as "man-environment
relations." Human ecology, as the science of human-environment
interaction, attempts to provide a perspective that bridges the gap between
the natural and the social sciences (Marten, 2003; Dietz, 1996; McNetting,
1974). The goal of interdisciplinary studies is to provide a comprehensible
text for both a social and biophysical scientist. The effective combination
of different disciplines can thus be achieved by using a common language
that joins the analyses (Heemskerk et al., 2003). Concepts in human
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ecology can possibly provide this and we see that in the process of finding
solutions for interdisciplinary conflicts, new ecological paradigms arise.
Why people cooperate and do not cooperate is a question that has
occupied researchers from a variety of disciplines over quite some time.
Hence the body of literature on collective action is tremendous.
Specifically cooperation for environmental management emerged as a
major subject for research over the last two decades (Adhikari & Lovett,
2006; Abraham & Platteau, 2000, 2004; Baland & Platteau, 1999;
Gillinson, 2004; Katon, Knox & Meinzen-Dick, 2001; Kurian, 2003;
Kurian & Dietz, 2004; Marshall, 2003; Meinzen-Dick, 1984, 2002;
Mollinga, 2001, 2004; Nelson & Wright, 1995; Olson, 1965; Ostrom,
1986, 1990, 1998, 2000, 2002; Somanathan, et al. 2002; Uphoff, 1996,
1998, 2000; Vermillion, 2001, 2004). Recent developments within that
field stress the importance of history, situation and context and focuses on
the relationship between collective action and heterogeneity, day-to-day
politics, power and leadership (Adhikari & Lovett, 2006; Kurian & Dietz,
2003, 2004; Dietz, (Th), 2002; Somanathan, 2002; McCay, 2002). The
debate stems from a general concern about the effectiveness of devolution
and participatory approaches as conceptualized by New Institutionalism
and evaluates the evidence of successes of community-based or
community driven development based on a neo-institutional approach
(Mansuri & Rao, 2003; Mollinga, 2001). This study attempts to contribute
to that debate using a human ecosystem approach to analyse noneconomic motivations for cooperation at individual and community level
in Syria.
Water in the Middle East is a very political matter (Allan, 2002;
UNDP, 2006) and a great number of political studies discuss water
conflicts and sharing riparian rights at regional and international level in
the Middle East (LeMoigne, 1992; Bulloch & Darwish, 1993, Biswas,
1994; Rogers & Lydon, 1996; Waterbury, 2002; Allan, 2002). Most of the
studies on Middle East water conflicts apply rational choice theory in their
analysis (Mollinga, 2001). Only a few focus on the role of the Islam in
collective action (Burke, 2004). In agriculture, the studies of Vincent
(1990, 1995) look at politics and irrigation in Yemen as well as some
interesting recent publications on participatory irrigation management
(PIM) in Iran and Morocco (respectively Hoogesteger and Vincent,
forthcoming; Van Vuren et al., 2005). For Syria, Ngaido et al. (2001)
have done some interesting work on property rights and natural resource
management14. Schweers et al. (2004) quantify and analyse farmer’s
14

Within the framework of IFPRI’s project on Property Rights and
Resource Management in the Low-Rainfall Areas of North Africa and
West Asia, a component of the Mashreq and Mahgreb (M&M) project
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responses to water scarcity. However not much has been written about
specific local level processes and the role of social change, history and
leadership, trust and power, human emotion, information and
communication and other non-economical dimensions as forces for
collective action for community based natural resource management in
Syria. The most interesting socio-cultural publications are by Rabo (1984,
1986) on the Euphrates Irrigation Project and perceptions of
“development” and Rae et al. (2002) on technology adaptation and
collective action in arid land management.

Organisation of this chapter
The first section describes a brief overview of concepts in human
ecology and resource management and why we chose a human ecosystem
approach for this study. The second section is a review of recent issues
and debates on collective action for community based natural resource
management. The third section is dedicated to the importance of
information and communication for both human ecosystems and
collective action. It builds a case for using the concept of video feedback
in filming of collective action

jointly with the International Center for Agricultural Research in Dry
Areas (ICARDA)
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2.1

Qanats as a complex human ecosystem

There has been an increased awareness of the deep connection
between the biophysical and the social dimensions of our shared existence
that shape choice of technology and resource delivery (Etzioni, 1998;
Vincent, 2003). Ecology is the science of connectedness between living
organisms and their environment. As one of ecology’s most fundamental
concepts (Pavao-Zuckerman, 2000) Tansley coined the concept
“ecosystem” in 1935 as a system composed of organisms in an ecological
unit and effective inorganic factors of its environment (Stepp et al., 2003).
The Convention of Biological Diversity (CBD) defines an ‘ecosystem’ as:
“a dynamic complex of plant, animal and micro-organism communities
and their non-living environment acting as a functional unit”15. Human
ecology studies relationships between people and the environment. The
term was first used when urban sociologists used ecological metaphors for
their observations (Marten, 2003). We use the term “human ecosystem”
based on the definition by Vitousek and Mooney (1997) as described by
Stepp et al. (2003). They define human ecosystems as “human-dominated
ecosystems in which the human species is the central agent”.
I am not the only anthropologist with an interest in ecosystems;
since the 1960s there has been an upsurge of interest in ecology within the
social sciences and vice versa. In 1971, Odum started the thinking about
energy and power and analysing human ecosystems when he published his
influential book on environment, power and society (Odum, 1971). It is an
attempt to apply basic laws of energy and matter to the complex systems
of nature and man. He proposes that ecology may move closer to social
sciences. However, the attempt of trying to view everything in
quantitative analytical terms brought several limitations in the analysis of
human processes in relation to environment. This critique was brought
forward by McNetting (1974) in his discussion of the relationship of study
between anthropology and agriculture. Specifically at microlevel, Odum’s
rather rigid systems approach lacked analytical power. In the 1980s the
interest slowed down due to these strong critiques of the static nature of
systems thinking in anthropology (Able & Stepp, 2003).
The discipline of human ecology has since moved on to a more
process oriented approach to analyse different thematic areas of the
complex relationship between humans and ecosystems. However not
much attention has been given since to the emerging “new ecology” that
provides an opportunity to explore more fully the implications of complex
systems theory16 for ecosystems science and the study of humans therein
15

http://www.fao.org/docrep/005/Y4586E/y4586e12.htm
Complex systems theory views systems as nested open networks with
flows of energy, matter and information between subsystems. It supposes

16
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(Able & Stepp, 2003; Scoones, 1999). The internet, the spread of diseases,
information, social trends and natural ecosystems can all be seen as
dynamic complex systems (Amaral & Ottino, 2004). Amaral & Ottino
(2004) attempt to give a definition, which will suffice for this study; a
complex system is a system with a large number of elements, building
blocks or agents, capable of interacting with each other and with their
environment. “New ecology” proposes theory and methods to address the
dynamics of ecosystems as complex systems (Able & Stepp, 2003).
Developments in quantum physics and postmodern paradigms
provide further theoretical reflections on ecosystems ecology (Uphoff,
1996). The evolving intellectual debate on parallels between social
science, ecosystems and quantum physics looks at the dynamics of
human-environment interaction. Parallel to the Heracliteian “panta rei”,
everything flows and is constantly changing17, we can see that everything
is in constant movement. It is a question of scale; an ecosystem might
seem static or in “equilibrium” when looked at from a distance, but the
closer you look, the more dynamic it becomes until at micro level the
elements of the wider system are continuously changing and exchanging,
similar to a chair that looks static from the outside but at quantum
physical level its quarks are showing the relative dynamics of the chair.
You could say the same of a traditional society that seems static from afar
but observed closely at various spatio-temporal levels is very dynamic.
Nothing is static whether it concerns biophysical or social phenomena.
With “ecosystems management”, which is the applied component
of ecological science used for practical problem solving (Vogt et al.,
1997; Able & Stepp, 2003), ecosystems are firmly back on the agenda of
development. The completion of the Millennium Ecosystem Assessment
(MA) in 2005, opened a door to regular integrative and interdisciplinary
evaluation of the status of the worlds’ ecosystems. The MA focuses on the
relationship of human wellbeing and ecosystems and develops response
multiple non-linearity of cause and effect, sees relationships between
elements as reciprocal and history is deemed important because systems
have a “memory” (Amaral & Ottino, 2004).
17
Uphoff (1996) compares Plato’s essentialist worldview with the rival
existential philosophy of Artistotle. Their dispute became cast in ‘eitheror’ terms whilst in the postmodernist paradigm ‘both-and’ thinkers are
more comfortable with Heracleitus’ notion of the world as a continuously
changing river. Essentialist worldviews look for inherent, fixed qualities,
in contrast with the more Heraclitean or existential concern with
contingent, emergent properties (Popper 1972, p. 194). ‘Both-and’
combines the two; an observed tangible thing is regarded both as a
material object and at the same time an idea.
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options to improve ecosystem management at local, national and global
scales to contribute to poverty alleviation18.
Four future scenarios for global ecosystems are developed and in
all, desertified areas are likely to increase, due to higher food demand and
unsustainable land use (Adeel, 2005). The scenarios are based on the
dichotomies global versus regional and reactive versus proactive.
Maintenance of qanats would fit in the adapting mosaic scenario, a
regionalized world with proactive ecosystem management. Which
scenario will be present in 2050 depends on present conditions and trends,
but in each scenario sustainable use of freshwater is of vital importance
and qanats could play a unique role to combat desertification and sustain
local water supply.
Global orchestration:
Globalised world with reactive ecosystem management: environmental problems
addressed after emergence and emphasis on equity, economic growth, and public
goods such as infrastructure and education
Order from strength:
Regionalised world with reactive ecosystem management: environmental
problems addressed after emergence and emphasis on security and economic
growth
Adapting Mosaic:
R e g i o n a l i s e d world with proactive ecosystem management: long-term
ecosystem service maintained and emphasis on local adaptations and learning
TechnoGarden:
Globalised world with proactive ecosystem management: long-term ecosystem
service maintained and emphasis on green technologies
Source: Millenium Ecosystems Assessment
Box 1 - Four future Millennium Ecosystems Assesment scenarios

2.1.1 Including humans into ecosystems
Many biophysical scientists regard humans as disturbances to the
ecosystem, focusing on the negative effects. In this view, humans are not
natural ecological entities but stand outside the ecosystem (PavaoZuckerman, 2000). Humans, as “consciously living mammals”, could be
integral part of an ecosystem and be included if they form active entities.
Although some attempts have been made by ecologists to include humans
18

www.millenniumassessment.org
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into the concept of ecosystems, progress is slow; it adds a considerable
amount of complexity because humans exist in cultural, political and
social environments as well as physical and biological environments
(Pavao-Zuckerman, 2000). However, an ecological approach is often used
in environmental studies in an attempt to bridge the gap between “hard”
and “soft” science, physical and human geography, anthropology and bioecology (Dietz, 1996; Pavao-Zuckerman, 2000; Marten, 2003). Including
humans into the ecosystem concept provides a “common ground” and
could assist further with this attempt. It is also a move away from the
sharp distinction between the natural world and the human experience in a
postmodernist attempt to break down the social construction of “nature”
and “culture” following a need for pragmatic approaches to tackle “real
world” problems (McCay, 2002; Escobar, 1996)
Dietz (1996) discusses two extreme points of view in ecological
approaches; those who regard environmental conservation as much more
important than people’s livelihood (ecototalitarian) and those who prefer
local level solutions and stress local experience with a mistrust of outside
innovations (ecopopulism). Ecototalitarianism can be too rigid and harsh,
with authors calling it ecofascism whilst ecopopulism tends to be too soft
and weak, idealizing local communities and with an overly optimistic
view of participation of all members (Dietz, 1996). Although including
humans into ecosystems tends to be more at the “ecopopulistic” side, it is
the idealization of the community where the difficulty lies. In
development circles there is a certain mythical capacity assigned to
communities, which are in reality complex political entities (Cleaver,
2001; McCay, 2002; Abraham & Platteau, 2004).
The close-knit village community is not the ideal “democratic”
community that many would like to perceive, on the contrary, together
with Abraham & Platteau (2000, 2004), we argue that a small community
(in the Middle East) is least likely to be democratic. Conflict and power
dimensions are part and parcel of even the smallest communities because
they consist of different types of individual resource users. Vincent (1990,
1995) reminded us that argument and opportunism are human qualities
and disputing and conflict are means of social interaction sometimes to
overcome unequal or unjust distribution of resources. Politics are integral
to resource management and Dietz (1996) proposes to use the concept of
entitlements as core in political environmental geography. It forces studies
of environmental geography to view natural resources and landscapes as
“contested political arenas” (Dietz, 1996).
Despite the challenging politics, Vincent (1990) called for the
potential of community management in an environment where water
supplies are scattered and the influence of central government limited.
Studies undertaken earlier on community irrigation management in the
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Andes (Beccar, Boelens & Hoogendam, Apollin) and India (Uphoff,
Wade) have proven the high potentials that exist in users’ communities to
initiate, develop and maintain their own local water management
structures. This approach applies similarly to the water supply and
sanitation sector. Indeed, the world made great strides towards the end of
the 20th century in providing water and sanitation services to a growing
population (Hunt, 2004) but limited availability, collapse of systems and
failure of local maintenance forced the water supply sector to look at
community level. In their study on water supply and sanitation in six
different countries (Kenya, Colombia, Guatemala, Cameroon, Pakistan
and Nepal) Schouten & Moriarty (2003) show the power and creativity of
communities in their management of drinking water supply schemes, they
also stress that communities are not islands isolated from the rest of the
world; they are part of a larger enabling environment that can and should
provide support. They warn that community management should not be a
reason for agencies to escape their role (Schouten & Moriarty, 2003).
From a “new” ecology perspective, the importance of
communities is highlighted in the finding that human groups such as
pastoralists play a crucial role in ecosystems maintenance. A complex
ecosystem knows four stages in the complex system cycle; growth,
equilibrium, dissolution and reorganization (Marten, 2003). Nonequilibrial, or unstable, ecosystems are strongly influenced by exogenous
factors and often found in dry and pastoral areas. The non-equilibrial
nature of ecosystems seemed to rule out the selection of a return to
"pristine" equilibrial conditions as a feasible goal for any restoration effort
(Wyant et al, 1995). But research on nomadic groups in Mongolia19 and
Africa shows how human adaptation to non-equilibrial systems led to
distinctive patterns of growth and development among populations
(Leonard & Crawford, 2002). Consideration of the complex sociopolitical and economic context for ecosystem maintenance is therefore
promoted by the “new” human ecosystems approach.
Today, many major international development organizations have
adopted community-based natural resource management (CBNRM) as
one of their core natural resource management strategies (Min-Dong,
2002). This approach is modeled after local systems of natural resource
management, where local knowledge, norms and institutions have coevolved over long periods of time with the ecosystem in question (Uphoff,
1998). Qanats are examples of such human ecosystems. The main
19

http://www.ihdp.unibonn.de/html/publications/update/update00_01/IHDPUpdate00_01_resea
rch.htm
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conditions for long term sustainability of the system are regular cleaning
of the qanat, preservation and controlling the supply-demand balance.
CBNRM starts with people as a focus and foundation for assessing
natural resource uses, potentials, problems, trends and opportunities, and
for taking action to deal with adverse practices and dynamics (Little,
1994). This study looks at the local level processes and non-economical
dynamics of community based natural resource management.

2.1.2 Why a human ecosystem approach for qanats ?
Research on qanats cannot be done without considering both the
physical and the social attributes that make up the system. I think a human
ecosystem approach could serve well for the analysis of various processes
connected to qanats and their maintenance. The qanat seen as human
ecosystem draws its water from the hydrological cycle driven by a
constant supply of solar energy to the Earth and contains attributes like
climate (rainfall), evaporation, recharge, geology, groundwater level,
groundwater aquifer (quality/quantity), qanat tunnel construction, irrigated
agriculture, soil and the user community with its social organization of
irrigated agriculture. The user community itself is affected by changing
livelihoods that have direct impact on the ecological sustainability of the
qanat system. Collective maintenance of the qanat tunnel as well as
collective action on distribution of the water are both conditions for
ecological sustainability of the qanat as human ecosystem.
The human ecosystem approach is thus useful for qanat studies
since it encompasses relationships between both biotic and non-biotic
elements within the context of human society (Honari, 1989). Physical,
social, economic, political and cultural factors interplay in the qanat
ecosystem (ibid. 1989). Honari (1989) describes a qanat as a good
example of an ecosystem that interacts between biotic and non-biotic
environments within the context of human society and qanats seen as an
example of human cultural achievement requires a holistic approach.
Honari (1989) justifies the ecosystem approach for qanats based on the
following:
•

•

Culture is the heritage of human beings; it is both dynamic and
multi-dimensional. Different groups of people have contributed to
the enrichment of this heritage in different periods of history. The
qanat as an example of human cultural achievement should be
described using a holistic approach
All the physical, social, economic, political, cultural and
behavioural aspects of the environment in the qanat system
represent all the factors interacting within the surrounding
culture.
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•

•

•

•

The qanat is a good example of an ecosystem which interacts
between biotic and non-biotic environments within the context of
human society
One of the themes in the ecological approach is adaptation and
resilience. The qanat is a way of adaptation. The qanat has
enabled humans to adapt to the extreme environment of arid
zones.
The holistic approach of human ecology takes account of
appropriate technology. Learning from past experiences is
applied to the future. Most of these experiences are well adapted
to the environment and meet social needs. The qanat represents
the concepts and application of appropriate technology.
The world wide geographical distribution of qanats calls for an
international co-operation to protect them and relevant
settlements in the arid parts of the world. It is the system of water
supply which ensures the flow of water with natural energy.
(source: Honari, 1989)

A human ecological approach for small-scale irrigation systems
such as qanats is further espoused in the book of Mabry (1996) on canals
and communities. The sustained success of local irrigation systems and
the widespread resilience to cope with dry land challenges raises
important questions about their origins, designs, governance, resilience
and development (Mabry, 1996). One of the main issues is whether they
are sustained by a similar set of operational rules? The book is a collection
of case studies and essays comparing a wide range of irrigation systems
covering various environments, cultures and historical contexts (Mabry,
1996). Ethnological insight into specific cases is needed to investigate the
cultural ecology of irrigated agriculture and cooperative social formations
(Mabry, 1996). The main conclusion based on ethnology is that local
responses to water stress (whether floods or droughts) result in solutions
adapted to different environments, historical contexts and cultural
traditions of resource ownership and use (Mabry, 1996).
Important in Mabry’s book with regard to qanats is Bonine’s
study on sustainable agriculture and irrigation cultures in contemporary
Iran. His study shows the intrinsic relationship between hydrological
cycles, construction of qanats, human settlement patterns and social
structures (Bonine, 1996). He also highlights the various responses of
Iranian qanat communities to climatic stress (droughts) and interventions
such as the introduction of modern pump wells, which have led to major
ecological and social problems in Iran (Bonine, 1996). He stresses that a
new evaluation of qanat systems is needed as they represent a system that
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is in equilibrium with the environment.
Uphoff (1998) also justifies an ecosystem approach in
community-based natural resource management (CBNRM). The
protection of biodiversity, maintenance of ecosystems is important for
their multiple benefits to the world and preservation of global cultural
diversity. Uphoff (1998) continues that where cultural preservation is the
objective, like in qanat renovation, CBNRM is more likely to be a viable
alternative because the capabilities and incentives for communities to
preserve ecosystems and their attendant resources are greater under such
conditions. Regarding the fact that qanats are part of the vast cultural
heritage in the Middle East, it is especially attractive to use the ecosystem
approach for qanats. In the CBNRM approach special focus could be
given to the ecological and cultural value of qanats. The various intrinsic
values of qanat systems as a productive system can thus be assessed in the
light of the livelihoods of the users’ communities. The CBNRM approach
as a strategy reflects in social and policy terms the parallel nestedness of
organisms, species, associations and ecosystems in the natural universe
(Uphoff, 1998). Uphoff (1998) states that biological systems do not exist
in isolation and need to be maintained within conceptions that
comprehend the connectedness between micro and macro levels.
Therefore when looking at qanats as nested human ecosystems, it
is of uttermost importance to study different levels. The various
transformations at different levels should be considered in order to reach a
conclusion of the effects on the sustainability of qanats; water resources
need to be understood from local microenvironments to landscape and
watershed levels, and ultimately to larger systems at regional, national and
even international scales (Uphoff, 1998). The inventory and assessment of
natural resources should ultimately lead to collective action on the
preservation of these resources at micro-level fanning out to higher levels.
“Part of the process of CBNRM is to identify what sociogeographic units can function and work out sufficient agreement to
undertake management and conservation of the natural resources within
their purview on a collective basis. The units for management may be
groups below the community level or localities above this level,
aggregating a number of communities or groups within a larger
landscape (…..) CBNRM assumes that processes of resource inventory
and appraisal, consensus building and conflict management can inform
and empower communities to engage in collective action to utilize and
sustain natural resource endowments.”
(source, Uphoff, 1998)
In order to ensure continuous flow, the qanat tunnel has to be
maintained on a regular basis and rules are implemented not to draw the
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water from the aquifer that feeds the qanat. The main condition of
ecological sustainability of the qanat system is a continuous underground
water supply. The qanat water is used for drinking water, domestic use
and irrigation and should be regarded as a multiple use system. In viewing
qanats as human ecosystems qanats are part of a incessantly changing
universe which, if properly maintained, could environmentally perpetuate.

2.1.3 Conceptualising the complexity of qanats as human
ecosystems
To develop a basic conceptual model for qanats as a human
ecosystem is a difficult and ambitious exercise due to its fuzziness and
complexity. But it can be a solution to improve communication for
interdisciplinary science in the practice (Heemskerk et al., 2003) of
placing qanats in a development context. Disagreement between scientists
arises when they interpret terms, jargons and study units differently
(Heemskerk, et al., 2003). In this section we try to find common grounds.
Areas of collective action such as source maintenance,
distribution and irrigation management, are part of the qanat system as a
whole and qanats can be regarded as user-managed irrigation systems.
Beccar et al (2002) describes irrigation systems as a complex set up to
control water combining and inter-relating physical elements (water
sources and flows, the hydraulic infrastructure), normative elements
(rules, rights and obligations related to access), organizational elements
(human organization to govern, operate and sustain the system) and agroproductive elements (soil, crops, technology, capital, labour force and the
capacities and knowledge of the art of irrigation). A combination of these
elements makes the system work (Beccar et al, 2002). Vincent (1995)
includes qanats in her typology of hill irrigation systems and refers to its
entirety – water extraction technology, conveyance canals, control
structures and local distribution technology. Beccar et al. (2002) continues
to outline components for successful community irrigation management;
1) The hydraulic infrastructure to capture, conduct and distribute the
water,
2) Clear definition of users’ rights and obligations
3) An irrigators’ organization to plan and implement tasks and decision
making
4) A productive and economic structure to enables users to maintain the
infrastructure (Beccar et al. 2002.)
As it is important for this study on qanats and collective action,
we would like to add social and relational elements, such as power
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relationships and conflict management assuming that the user community
consists of individuals with their own frames of reference, consciousness,
state of mind, worldview, knowledge and their opinions on compassion
and sense of justice.

Figure 2 - Partial representation of a qanat as human-ecosystem

The qanat is an integral part of the livelihood of the user
community. The aim of this study is to explore local level processes on
collective action within the community in relation to its environment.
Community as a concept is difficult to define due to its continuously
changing nature. O’Fallon & Deary (2002) define communities as units of
identity; groups of people connected through social networks, family or
neighbourhoods. In the qanat ecosystem, community is defined as user
community i.e. those individuals using the qanat water either through
inherited right or access. This user community is instrumental for the
collective maintenance of the qanat system.
The user community is symbolised by the green circle in the
cross-section in Figure 2 their collective action determines the longevity
of qanats. Other determinants are elements like tunnel construction, water
supply, geology, climate and other biophysical factors. Constructing a
conceptual model for qanats is extremely complex but it aims to integrate
the diverse disciplines such as hydrogeology and anthropology. In this
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study hope to add analytical elements based in my empirical findings to
construct a more elaborate conceptual human ecology model of qanats
based on the data presented.

2.1.4 Multiple environments and a scaled hierarchy of
systems
To further explain their conceptual human ecosystem model,
Stepp et al (2003) provide an elaborate definition of human ecosystems as
input and output systems and added “multiple environments” to its
concept. The multiple environments are symbolised through concentric
spheres around a system representing a human population or individual as
a transformer/consumer of matter, energy and information (Stepp et al.,
2003 after Odum, 1983). The individual or human population receives
information, matter and energy as input and interprets these through an
epistemological field or “screen” in the process of cognition leading to
output (for example action or inaction). Multiple environments and belief
systems influence this process (Stepp et al. 2003; Pavao-Zuckerman,
2000).
In their description of multiple environments, Stepp et al. do not
differ much from the various scales that are considered in the human
ecological concepts of Mabry (1996) and Bonine (1996). It stems from the
concept that ecosystems are closely interrelated at various scales and
levels. Interesting in this field is the study of Molle et al (2004) on
hydrology and water rights in a qanat village in central Iran. They
conclude that interventions that induce hydrological changes work across
scales, and across levels of social and political control. When river basins
become “closed” through water scarcity and all water is fully allocated,
minor interventions such as the introduction of wells depleting the aquifer
have major effects and he interdependence between water users at various
levels and scales grows (Molle et al, 2004).
The main difference between the conceptual “new” human
ecosystem of Stepp et al. and the human ecology approaches of Mabry,
Bonine and Molle is their stronger emphasis on energy, matter and
information exchange and the use of energy symbols in their visual
representations (cf. Odum, 1971). The “new” human ecosystem approach
I find interesting because the concept of “energy” can be considered both
from a sociological point of view i.e. the social energy between people
that induces collective action and from a more biophysical point of view
i.e water and nutrient flows between scaled ecosystems. Parallel to
Stepp’s “new” human ecosystem approach and wider socio-environmental
linkages of hydrological basins, the qanat could be approached as an
socio-hydrologic input-output system that is continuously exchanging
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energy, matter and information with the wider environment and scales.
Subsequently, these systems are arranged in a scaled hierarchy with
reciprocal flows of energy, matter and information. Higher-level systems
are at regional and global level whilst lowest level systems are at
individual level. All levels influence each other in the output environment
(based on Patten, 1978). Below we present a partial concept adaptation of
Stepp et al (2003) and Pavao-Zuckerman (2000) within the context of this
study. We distinguish three partial levels: the individual users’ level, the
level of the qanat community and the level of the users within a regional
watershed. This distinction is not conclusive, many different
configurations of scales can exist. As Pavao-Zuckerman (2000) explains:
“The multiple environments of human ecosystems can be nested and
arranged in a spatially scaled hierarchy, so that human ecosystems can be
located anywhere from the level of organisms and families up to the level
of nations and world systems”.
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Figure 3 - Qanats as human ecosystems in a scaled hierarchy

Although the qanat user community is geographically defined, a
group of users can be a part of a village or town, encompass it completely,
or even be distributed over several villages. The descriptive and analytical
approach of study is different for micro and macro levels. At and below
community level, we try to find endogenous explanations for (lack of)
collective action on qanat maintenance. What is happening with the
respective individuals of the qanat community over time and by what and
by whom are they influenced to act or not to act? At higher level, the
multiple environments and scaled hierarchy enable us to analyse
transformations in “the wider world” and explore exogenous relationships
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between the individuals, the community and the region and vice versa.
McCay points out that including vertical and horizontal linkages among
social entities is crucial in identifying what role external forces such as
international organizations, NGOs and government institutions play in
collective action and institutional change (McCay, 2002).
For the individual micro-level, a psycho-social approach is
needed. At this level Uphoff (1996) describes three realms based on the
continuum developed by John Eccles and Daniel Robinson (1984); the
first realm is the physical realm of matter and energy, within which the
brain exists and operates, the second realm is the realm of consciousness
or mental states associated with mind, thinking, feeling, memory,
imagination and so forth, the third realm is that of knowledge, which
becomes objective when being shared by many “consciousnesses” (realm
2). In the third realm, that of knowledge, cognition and information, we
find different frames of mind and culture, determining how we perceive,
frame and understand the biophysical world, i.e. our worldview. Research
at this micro-level calls for a strong emphasis on qualitative data to
provide insight into the individual household dynamics at and below
community level.
For research on qanats at a wider level, a quantitative approach
should be devised to complement the qualitative approach. Exogenous
explanations for the abandonment of qanats, the physical and social
factors that influence sustainability of qanats and government policies in
the wider political environment are all part of an enabling environment.
The enabling environment is wide, complex and consists of the different
scales, institutions, agents and actors on various levels in the public,
private and civil society sector (Uphoff, 1998).

2.1.5 Potential shortcomings of the “new” human
ecosystems approach
To summarise, this study takes a human ecology approach to
explore collective maintenance of a qanat system in a holistic and
interdisciplinary manner and place qanats in a development context. It
includes human beings as dominant agents inside the complex ecosystem.
The input and output processes of information, matter and energy are
influenced by multiple environments at the individual, community and
regional level. These multiple environments, cultural, social, biological
and physical, subsequently influence the outcome of action or inaction for
ecosystem maintenance. In other words, to maintain the qanat as a human
ecosystem, action (both individual and collective) is needed at several
levels.
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The “new” human ecosystems approach is characterized by
several aspects; it includes humans as active entities rather than unnatural
external disturbances, it has a wider notion of environment using the
concept of “multiple environments” and it stresses the importance of
information flows next to energy and matter (Pavao-Zuckerman, 2000;
Abel and Stepp, 2003). Further, it highlights the complex holistic,
dynamic and inclusive nature of ecosystems. In this holistic approach, a
qanat as human ecosystem is a complex functional unit of various
components including individual types of resource users. In turn, a higherlevel ecosystem concerns the groundwater extraction and water users at
regional level. It consists of different types of human dominated systems
or user managed irrigation systems including the ones supplied by diesel
operated pumpwells. Collective action in the form of social energy within
the qanat community, the multiple environments and other enabling
environments in the higher and lower ecosystem levels are needed for
maintenance of the qanats.
An important flaw in the “new” human ecosystems approach is
that its visual representations and conceptual notions of scaled hierarchy
and complex systems cycles (equilibrium, dissolution, reorganization and
growth) may fail to adequately take into account the temporal and spatial
complexity of social history, culture, politics, change and mobility. In the
systems approach, populations seem to be portrayed as a-historical
entities. Taking into account local histories is important for restoring
qanats as human ecosystems. Does ecosystems maintenance really mean a
return to a historic pristine state of “equilibrium” (Wyant et al. 1995) ? Is
this a feasible goal for restoration projects ? Did a historic pristine state of
“equilibrium” ever exist? Dietz (1996) warns that static systems thinking
is in danger of using the concept “equilibrium’ too easily. Not even the
earth system can be understood as in a constant state of “equilibrium”
(Dietz, 1996).
Secondly, if the goal is to understand human-environment
interaction, adopting a model a priori bears the risk of oversimplifying
and “naturalizing” complex cultural, social and political phenomena
(McCay, 2002). Strict theoretic models and units of study create awkward
observation biases in the field and can make scientists blind to certain
situational factors. McCay suggests using the term “people ecology” and
allowing more freedom to interpret empirical evidence based on
explanatory “question driven” research. Indeed the use of models bears
this important risk and we need to be wary of it. On the other hand, if the
goal is to create a comprehensible text for a variety of disciplines, the use
of similar terms and concepts creates the “common language”. The use of
complex systems models is then, if you like, an “interdisciplinary
concession” towards the natural sciences.
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Another potential pitfall is analytical; boundaries of the units
determined by physical phenomena such as watersheds or aquifers are not
the same as social boundaries. The only ecosystem where social and
physical boundaries are parallel would be the largest on earth, the global
ecosystem20 or “living Earth” (Lovelock, 2007). Furthermore, cultural,
social and community boundaries do not have to be physical. If based on
relationships through distant communication such a as internet
communities in cyberspace, how to include those in a biophysical
ecosystem? Even with qanats, although there is a strong physical
attachment of the users with the traditional technology, the multiple
environments of the different types of individual resource users cross the
boundaries of the biophysical qanat system. It poses an interdisciplinary
conflict that also Vincent (2003) pointed out in her attempts to reform
hydrological analysis and include social forces shaping choice of
technology, water allocation and delivery. Her solution is to focus on the
smallholder perspective with an approach that sees technology and its
outputs evolving from the interface of natural resources with society
(Vincent, 2003). The focus on the smallholder perspective can be
translated as the study of the lowest level complex systems in the scaled
hierarchy of a human ecosystem approach. The question remains if the
multiple environments as described in the “new” human ecosystems
approach have potential to solve the interdisciplinary unit boundary
conflict.
The “new” ecosystem approach allows us to include many
conceptual approaches and formulate interdisciplinary visual
representations of complex systems (Pavao-Zuckermann, 2000). Based on
the above text, we pose three questions: 1) Which various elements and
entities in the qanat as human ecosystem can be distinguished? 2) Which
type of symbols and terms can be used to represent a conceptual model of
qanats as human ecosystem to enable all relevant disciplines to
understand? 3) How can we include spatio-temporal variety such as sociohistorical and political dimensions, change and internal differentiation of
the user community? To build a picture of a qanat as a complex system is
just a beginning to understand the importance of the context of collective
action. Collective action will take place in changing multiple
environments that either enable or hamper the collective action. The main
biotic attribute inside the qanat ecosystem is humankind. Focus of this
study is thus on the collaborative relationships between these humans in
their effort to sustain the qanat ecosystem and ensure a constant flow of

20

cf. James Lovelock’s “Gaia Theory” (Apart from the negligible amount
of cosmonauts, astronauts and occasional “space tourists”)
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water. Therefore it is now time to focus further on collective action as a
theoretical concept.

2.2
Studying collective action, a forest of theoretical
debates
The above section offers us a flavour of the complexity of human
ecosystems. It also gives a different definition of environment where
humans as dominant agents are surrounded and influenced by “multiple
environments”. Subsequently this complex context of collective action is
of utmost importance to understand the reasons why people do or do not
cooperate.
Collective action is often approached as an economic concept.
The primacy of economics is still dominant in global development
strategies (Mollinga, 2001; Chambers, 2005). Chambers (1998, 2005)
describes two paradigms; things and people, adapted from the work of
David Korten. In the inter-disciplinary polarisation of things and people,
quantification and judgement are opposites; hard physics have a high
status, with things as its subject matter. Economics comes next,
quantifying and dealing with people as numbers and their behaviour as
describable in laws, design principles and equations; the other social
sciences, dealing with the greater complexities, diversity and
uncontrollability of people, have lower status, with social work lowest of
all (Chambers, 1998, 2005). But it is in the non-economical social
sciences where some contextual “mysteries” of collective action might be
further explained.
The theoretical debate of collective action for the commons really
started in 1965 with the publication of “The Logic of Collective Action”
by Mancur Olson followed by Garret Hardin’s monumental 1968 article
“The Tragedy of the Commons” in Science (Uphoff, 1996; Ostrom, 2000;
Dietz, Th., 2002; Kurian, 2003). Olson and Hardin stated that no selfinterested person would contribute to the production of a public good
“unless the number of individuals in a group is quite small, or unless there
is coercion or some other special device to make individuals act in their
common interest” (Ostrom, 2000; Kurian, 2003). Hardin’s central
Malthusian21 theme is the devastating impact of population growth on
Earth’s resources. Thus, the “tragedy of the commons” became a central
concept in human ecology and environmental studies (Dietz, Th. 2002).
Using a game theoretical model to illustrate the complexities of the
tension between individual and collective best interest, Hardin pointed out
In 1798, demographer Robert Malthus made the famous prediction that
population would outrun food supply, leading to a decrease in food per
person. (Case & Fair, 1999).

21
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how self-interest exhausts the earth’s resources and threatens the
effectiveness of community-based natural resource management (Uphoff,
1996; Ostrom, 1990, 2000; Gillinson, 2004).
The Olson-Hardin publications created a wave of controversy and
a vast interdisciplinary patchwork of literature erupted. Two extreme
positions can be found. At one side of the spectrum we find the “OlsonHardin” viewpoint with a negative view on people’s ability to cooperate
for the commons and a strong belief in the dominance of self-interest. The
earlier described “ecototalitarians” (Dietz, 1996) fall into this category.
Secondly, there is a more positive view on human cooperation with a
somewhat naive belief in human’s natural tendency for altruism. This is
where the “ecopopulists” (Dietz, 1996) usually find themselves. Most
publications on the subject can be found somewhere on the continuum
between these two extreme positions. Another axis running through the
debates is the opposition between rational choice as used in New
Institutionalism or New Institutional Economics (NIE)22 and cultural
theory23 concerned with human agency (Mollinga, 2001). It would be
impossible to discuss the many different viewpoints, debates and
discourses on collective action in this study. A lifetime would not be
enough. We will only give a selective overview of literature in
environmental studies24.

22

New Institutionalism is also referred to as the “rational choice
paradigm”, the new political economy, public choice theory etc. This is a
family of approaches that uses game theory to explain the origin of
economic and social institutions (Mollinga, 2001; Kurian, 2003). The
New Institutionalist approach moved forward from game theory and
stressed the importance of property rights and design principles which led
indirectly to increased devolution in development intervention strategies
such as the implementation of new “democratic” institutions and water
user associations (WUAs).
23
“cultural theory” is the result of the monumental work of
anthropologist Mary Douglas where she suggests that “cultural biases”
affect how people perceive cause and effect. She identified egalitarianism
(collective action), hierarchy (reliance on authority), individualism
(individual behaviour) and fatalism (reliance on fate) as the generic
biases that are distributed within and among society and culture.
(McCay, 2002; Clay, 2003)
24
For an interesting brief overview of literature on common property
resources and community natural resource management see also
Kadekodi, 2002.
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2.2.1 Limitations of New Institutionalism
New Institutionalism pointed out that in the game theoretical
model of the Olson-Hardin thesis, the commons are essentially openaccess leading to a “free for all”. New Institutionalism strongly believes in
people’s ability to cooperate for the common good and states that
implementation of an equal and economic system of common property
rights and design principles would lead to collective action and solve the
overuse and “free riding”. In the environment sector it gave the rise in the
1980s to what became known as the era of reform; where new institutions
were introduced in a process of decentralization (Vermillion, 2001). At
the heart is the “theory of devolution” arguing that empowerment of local
users of a common resource will lead to more efficient and sustainable
management than a centrally- financed government agency (Vermillion,
2001). The argument is based on institutional transaction costs analysis as
well as an enormous collection of studies on the commons in various
countries where local groups engaged in successful collective action
(Wade, 1988; Baland & Plateau, 1999; Ostrom et al., 2002; Agrawal,
2001; Marshall, 2003). Ostrom’s work on common property regimes
(CPR) led to a further endorsement of devolution to promote participatory
strategies such as proposed by CGIAR’s System-wide Programme on
Collective Action and Property Rights (CAPRi) and the World Banks’
Water Users Associations (WUAs) concept (Katon et al. 2 0 0 1 ;
Vermillion, 2001, 2004; Kurian, 2003). Together with Chambers’ plight
to “put the farmers first”, New Institutionalism led to an extreme
popularity of participatory techniques. It also led to an increase of
interdisciplinary work (Ostrom, 1990, Meinzen-Dick, et al, 2002; Kurian,
2003).
Lately, some fundamental flaws in the New Institutionalist
approach and its formulation of concepts specifically with regard to
heterogeneity and contextualisation have been pointed out by a variety of
scholars (Baland & Platteau, 1999; Leach et al. ,1999; Abraham &
Platteau, 2000, 2004; Cleaver, 2001; Mollinga, 2001; McCay, 2002;
Boelens, 2002; Kurian, 2003; Adhikari & Lovett, 2006).
The overall criticism refers to NI’s oversimplification of human
and ecological reality thus misleading guidance to be translated into
operational development strategies (Leach et al, 1999). New
Institutionalism’s strong focus on community-based natural resource
management (CBNRM) and decentralisation is based on the basic and
potentially flawed assumption that an ecological harmony and balance
between community livelihoods and natural resources existed until it was
“disrupted” by other factors (Leach et al, 1999). McCay (2002) is
concerned with the essentialist structuralist manner in which New
Institutionalism uses sets of “design principles” and “facilitating
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conditions” which make it hard to appreciate the role of contextual and
external factors (McCay, 2002).
Abraham & Platteau (2004) point out the “paradox of
participation” and warn that the rush in promoting values of equality and
democracy clashes with traditional patterns of authority (Abraham &
Platteau, 2004). Together with McCay, they argue for a more culturalpolitical perspective to gain a better understanding of pitfalls that may
undermine participatory development (Abraham & Platteau, 2004) and to
explore how internal and external dynamics shape collective action.
Kurian (2003) discusses various shortcomings of New
Institutionalism with respect to context and community. First, he
highlights New Institutionalism’s inability to account for non-economic
motivations for cooperation or lack of cooperation when analyzing
institutions. Secondly, he points at New Institutionalism’s overemphasis
of homogeneous communities leading to a neglect of the effect of
heterogeneity and other historical and contextual factors that influence
why people do or do not participate. Lastly, most New Institutionalist
approaches fail to account for the internal differentiation of communities
and environment (Kurian, 2003).
Adhikari & Lovett (2006) find no conclusive correlation between
measures of heterogeneity and levels of collective action and recommend
that local adaptation should be allowed.
Mollinga (2001) quotes Moore (1987) on the limitations of New
Institutionalism or rational choice to account for political elements of
affectivity, expressiveness and identity as opposed to material self-interest
as motivation for action. In their critique of New Institutionalism, the
work of Boelens (2003) and Mollinga (2004, 2001) is instrumental for the
study on politics, property rights, legal pluralism and power dimensions in
irrigation. In his literary overview of the vast area of “water and politics”
Mollinga (2001), distinguishes three levels of study: hydropolitics (at
inter-state level), water resources policy (within states) and every day
politics (at community or regional level). Every day politics looks at local
power relations and how they are shaped by water resource use practices
(Mollinga, 2001). Core themes are distribution and allocation of water,
inequity, property rights, participation and a renewed interest in irrigation
for poverty alleviation (Mollinga, 2001).

2.2.2 The role of power in every day water politics
Humans are political animals and the use of natural resources is a
political act in which people interact at different levels between which
various power relations exist (Dietz, 1996). Political ecology calls for a
greater emphasis of study on local power dynamics on common-pool
resources and the environment (McCay, 2002; Dietz, 1996). Water as
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fundamental source of life is a great basis for power. A water right is an
expression of power among humans and understanding the rights on
access and use of a water resource, will give a more in-depth view on the
“power of water” (Boelens, 2003). The relation between water rights and
“UPPERS”
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Figure 4 - Power and relations in a development process (source: Chambers, 2005)

power is two-sided; power relations establish the pattern of
distribution, contents and legitimacy of water and in turn, water rights
produce, reproduce or restructure power relations (Boelens, 2003).
Ian Gray calls for a greater emphasis on the role of community
power relations and natural resource management (Gray, 1992, 2005). The
research literature recognizes leadership and social capital as important
elements in community organization but there is tension between the two
concepts when the concept of power is introduced (Gray, 2005). Gray
(1992) states that local political structures and ideologies determine the
content of local politics, as some interest groups are empowered while
others are not. Rural community studies have shown that, even where
local people strongly believe their community to be untied and cohesive,
social marginalisation and exclusion occur (Gray, 1992). Power and
relationships are at the core of development and leadership programmes
(Gray, 2005; Chambers, 2005). The various applications of
decentralisation and participatory approaches in development
interventions involve and induce shifts in power (Nelson & Wright, 1995;
Boelens, 2003; Abraham & Platteau, 2004; Chambers, 2005). This
realization brought about the currently well-known “paradox of
participation”; how can external agents such as NGOs and international
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organizations “empower” people at the grass-roots whilst having
disproportionate economical and political power over them? Further, a
rush for participatory development risks empowering local elites where
the state is inefficient, corrupt and civil society weak (Abraham&
Platteau, 2004).
As a central topic in social sciences since the 1960s (Nelson &
Wright, 1995), power and how to analyse it, remains an inconclusive
question. Power is often looked at as a commodity, something that is
gained, lost or increased. In fact, as Chambers (2005) explains, power
relationships can be a win-win situation whereby “uppers” with power
over “lowers” can use that power to turn it into “power-to-empower” (See
Figure 4). There is now general consensus that power refers to a relation
between people, not necessarily something that people “have” (Nelson &
Wright, 1995). The most commonly used type is “power over” which
means a party controlling another party (Nelson & Wright, 1995). The
other type is “power to” divided in “power with” and “power within”
whereby power to is the unique potential of every person to shape his or
her life and the world (VeneKlasen and Miller, 2002 as quoted in
Chambers, 2005).
The “uppers” refer to those with power over, most of them are
found in the higher enabling environment and few at community level.
Their power is based on various dimensions; financial capacity,
educational background, language, weapons, social network and
connections, wealth and so on. The “lowers” refer to those who do not
possess power over others because of the gap that exists between the
uppers and lowers in terms of access to the various dimensions that
determine the power bases of the uppers. The lowers are mostly found at
community level. Within the group of lowers, similar power relations can
be distinguished; power with is gained through collaboration, solidarity
and collective action whilst power within refers to the sense of self-worth,
identity and confidence (Chambers, 2005). Access to water often provides
uppers with a power to exclude others. This is where most tail-ender
problems stem from in irrigation. Water is political and power struggles
and competition for the resource are most poignant in water scarce regions
of the world.

2.2.3 Leadership and governance for community-based
natural resource management
The 2006 UNDP Human Development Report stresses that the
global water crisis is a crisis of governance. Inequality of access and
distribution of water leads to local water scarcity and conflicts induced by
a competition for the resource. This calls for a greater focus on
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governance in finding solutions for the water crisis. There is a general
agreement that improved water management can be achieved by
improving the government processes relating to decisions on water and
distribution (Moriarty et al, 2007). Decentralised systems and
empowerment of water users in decisionmaking is seen as the solution for
many of the water problems in the Middle East (Moriarty et al, 2007).
Users taking responsibility for their actions and being held accountable for
their decisions is seen as enhancing democratic processes and
empowerment at groundlevel. Governance is crucial in this respect.
Moriarty et al. (2007) describe water governance as the set of systems that
control decisionmaking on who gets what water, when and how.
Collaborative governance of resources and community-based
management is thus globally accepted as the way forward in sustainable
development supported by influential international institutions such as the
World Bank, WWF and IUCN. But making it work is clearly not as
simple as is implied by its advocates, moreover because little is known
about how decisionmaking at community level is influenced by the wide
variety of internal and external factors (Leach et al., 1999; Pero, 2005).
Governance comes in many different forms and shapes and is related to
various different styles of leadership.
The basis of leadership is different for various locations, cultures
and countries. Leaders are recruited, chosen or appointed on the basis of
their birth right, kinship, reputation, credibility, track record, capacity to
lead and convince people, educational background, family history,
symbolic capital and many other reasons related to culture, religion and
politics. Leaders are respected and powerful on the basis of the
justification by the local norms. Human institutions help in building and
maintaining leaders and leadership and these institutions are subject to
political, religious and cultural change and societial transformation. For
example in Syria Bedouin shaykhs were powerful leaders until 1958 on
the basis of their kinship and tribal history, culture, political climate,
respect of their subjects, landownership and the various networks they had
established with government and religious institutions. The moment the
new government started to implement political changes based on an
ideology of socialism and initiated a landreform, the basis for leadership
and power diminished dramatically for Syria’s Bedouin shaykhs. The
landreform of course was a deliberate attempt of the Syrian government to
break the Bedouin tribe’s power bases as they were seen as a threat to
stability.
Pero (2005) describes how the leadership dimension forms an
essential and overarching element in a conceptual framework to identify
various factors that underpin the success and failure or community-based
natural resource management group functioning and decisionmaking
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(Pero, 2005). The CIVILS framework combines decision theory
viewpoints from management, organizational, behavioural, political,
psychological, social and economic disciplines (Pero, 2005). It combines
the following six framework dimensions: Cultural, Interpersonal, Values,
Institutional credibility, L eadership and Social identification. The
leadership dimension draws on various leadership theories; environmental
leadership, ecocentric leadership, transformational leadership and
prosocial leadership.

2.2.4 The relationship between collective action and water
scarcity
Naff (1994) describes six basic causes for growing water scarcity;
climate variations (drought), degradation of quality by human activity,
depletion of a source, out-of-basin diversion, redistribution for other uses,
consumption. There is no consensus in literature about whether scarcity
leads to cooperation or conflict; the effects of scarcity are as
multidimensional and complex as its causes (Naff, 1994). In 1988, Robert
Wade studied the correlation of the level of collaboration between farmers
and the availability of irrigation water. If water is in abundance, collective
action is not necessary, if it is relatively scarce, organizations will be
formed to induce collective action and in case of extreme scarcity,
conflicts emerge and the social organization breaks down. The traditional
solutions to water shortage in the Middle East are engineered storage
dams and to move water from surplus to deficit regions by canals and
networks (Allan, 2002). This links with the idea that water - contrary to
some other resources – forces people to work together (Musch, 2001).
Soussan (1998) differs somewhat with Musch and claims scarcity in
general leads to conflicts between different types of users not only in
extreme cases of scarcity. Both agree that scarcity is a multi-dimensional
concept. It is dynamic and finds expressions across the range of uses of
water resources (Soussan, 1998). Soussan then describes four issues at
the core of water livelihoods challenges:
•

•

•

Understanding of scarcity-based conflicts and the institutional
processes through which they are expressed and can be mitigated,
is crucial to actions to address the water needs of the poor
These issues can be neither understood nor addressed at a purely
local level. They are found at all levels, ranging from riparian
disputes to neighbours fighting over locations of wells
The nature of scarcity and the conflict which it generates is
inherently dynamic, reflecting patterns of change to the resource
base, the needs for and uses of these resources and the social,
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•

economic and institutional context at local and wider levels which
condition these patterns of exploitation
Where water stress exists, people respond to scarcity. These
responses can fundamentally change the nature of water
resources/livelihoods relationships and are central to defining
indicators of and strategies to mediate water-stress
(source: Soussan, 1998)

Schouten & Moriarty (2003) state that overall management of
water resources is not usually seen as a legitimate area for community
water management, which appears to be an important and dangerous
hiatus in the water supply and sanitation sector considering the global
problem of water scarcity. Indeed in many irrigation studies, even if
concerned with pumps25, the focus lies mainly on the allocation,
distribution and efficiency of single-use and overall management of
surface water and not on groundwater resource management. The main
distinction between groundwater and surface-water based irrigation is of
course in the resource itself; groundwater is subject to regeneration or is
finite (in case of fossil aquifers) and at risk of depletion. One can ask if
surface-water irrigation systems based on rivers and rainfall run-off are
indeed similar common pool resources (Bardhan & Dayton-Johnson,
2002). In the case of groundwater, the common pool is comparable with
pastures, forests and fish and competition for the resource with other users
is much more salient.
The aspect of competition for groundwater resources, as described
by Schouten & Moriarty (2003), is of relevance to qanat systems
especially where diesel operated pumps withdraw groundwater from the
same aquifer. While qanat tunnels are based on gravity, pumps use
mechanized force to draw water to the surface, making them potentially
environmentally unsustainable methods of groundwater use if not properly
managed. The presence of pumps could thus negatively influence the
discharge of qanat water. This could result in conflicts between different
water users; qanat users and pump owners.
“The pumping of groundwater causes the water table around the
well to sink and forms a cone-shaped hollow called a cone of depression.
25

For example “Women and water pumps in Bangladesh” by Koppen &
Mahmud was published in 1996 to study the impact of participation in
irrigation groups on women’s status. The title suggests that community
groundwater management could be part of the study. The main focus
however is not on supply but on demand and community management of
surface water; abundance is assumed.
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The more water is extracted from an aquifer, the deeper the cone of
depression extends and the deeper a well must go to continue providing
water. Groundwater mining is the withdrawal of groundwater at a rate
that exceeds its replenishment and ultimately leads to depletion of the
resource.”
(Source: Hunt, 2004).
The history of qanat technology as an adaptation to nonequilibrial systems, shows that water scarcity can enhance positive
collective action. Similarly, the earlier described pastoralist response to
non-equilibrial ecosystems (cf. Leonard & Crawford, 2002) does not
necessarily lead to conflict but promotes growth (Adano & Witsenburg,
2004). In McCay’s view, scarcity of a common resource does cause
conflict but it may also stimulate people to create effective ways to cope
with the (potential) conflict thus “traditional conservation or adaptation”
is in fact “traditional conflict management” (McCay, 2002). Whatever the
cause, there is a need to find out in which particular situation scarcity
leads to perpetual conflict, and in which situation scarcity leads to
cooperation. In the past, the building and maintenance of qanats was
obviously done in multiple environments that enabled collective action
and management of conflicts. The local societal structure provided that.
Soussan stressed that institutional reform approaches promoted by
New Institutionalism such as introducing Water Users Associations
(WUAs) have consistently failed; more effectively development
interventions should be built upon historical evidence and context,
existing local structures, formal and informal, and to integrate water
management issues into the wider fabric of local-level social and
economic relationships (Soussan, 1998). Van Vuren (2005) highlights that
in some places like Turkey, Colombia and Mexico, WUAs were more
successfully introduced (India, Pakistan and Phillipines). His research on
water scarcity and farmer participation in Morocco, concludes that
farmers do not want to cooperate and real participatory irrigation
management (PIM) did not follow the theoretical assumption that water
scarcity simulates irrigation reform (Van Vuren, 2005). But qanats, or
foggaras as they are called in Morocco, have historically been widespread
in this country, indicating an informal and traditional will to cooperate in
times of water scarcity. Similarly, in their situational analysis of the
Abshar Irrigation System in Iran, Hoogesteger and Vincent (2006)
highlight that due to the emphasis on performance indicators of
institutionalized participation in the New Institutionalist approach, many
did not notice that informal participation was already taking place at
tertiary level.
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Uphoff (1996) states that conclusions and evaluations depend on
which frame of reference is employed or assumed. It is therefore
necessary to be conscious of and explicit about one’s frame of reference
even with regard to facts (Uphoff, 1996). In her critical view on New
Institutionalism and rational choice, McCay calls for more social, political
and ecological context from a postmodern anthropological perspective: “a
more cultural and historical approach in human ecology sees “commons”
questions as ones about competition and collaboration among social
entities; the embeddedness of individual and social action; and the
historical, political, sociocultural, and ecological specificity of humanenvironment interactions and institutions” (McCay, 2002). She also
stresses the importance of postmodern “framing” and social construction
for collective action: our representations of the natural and social worlds
are shaped by social facts and cultural preconceptions and only if people
perceived an environmental problem as serious and “solvable” they could
act (McCay, 2002). This calls for more empirical study on “perception”,
“situation” and “context’ and the actual local level processes.

2.2.5 Analysing the orientation-to-action of individual
actors
Collective action as “a process of individuals acting together to
reach a common end” does not take place in a vacuum and the enabling
environment is defined here as the “complex of multiple environments in
which the collective action takes place”. These concern the
aforementioned social, cultural, biological and physical environments in a
human ecosystem. The qanat user’s community is defined as “the group of
people that are benefiting directly (as right holders) or indirectly (by
being related to right holders) from the supply of water that the qanat
provides”. McCay (2002) warns that the term “community” is
meaningless without further specification, clearly situating the peoples in
their environments, histories, cultures and network of wealth and power.
Further, the group executing the collective action, even if small, consists
of many different types of individual actors, each with their own
“framing”, desires and goals in mind. She argues for a more actor-focused
ecology (McCay, 2002). A basic research question in political ecology
looks at who play a role in resource extraction and maintenance (Dietz,
1996). Dietz (1996) stresses that studies of political environmental
geography should therefore “map” the various local and external agents
and individuals involved with the collective action.
So what does New Institutionalism say about different types of
individuals and agents? The world consists of multiple types of
individuals, some more willing than others to initiate reciprocity to
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achieve the benefits of collective action (Ostrom, 2000). Ostrom describes
“rational egoists” and “conditional cooperators” within a group. Rational
egoists are mainly interested in their own immediate financial pay-off, and
are only willing to contribute to collective action when they are convinced
it will not harm their perceived share of the benefit. Conditional
cooperators are individuals who are willing to initiate cooperative action
when they estimate others will reciprocate and repeat these actions as long
as a sufficient proportion of the others involved reciprocate (Ostrom,
2000). It is suspected that in Syrian society “rational egoists” will not
cooperate if they perceive an increase of power of other “conditional
cooperators”, therefore the diminishing of their own social power.
Thus, the actor’s perception can be of negative influence on
collective action and consequently create conflict between rational egoists
and conditional cooperators. Conflict creates mediators and we have not
found this category in Ostrom’s analysis. Mediators are in principle
altruistic and mainly interested in the creation of a safe environment
without conflict. If this means the prevention of collective action, they are
willing to sacrifice prospected interest for the sake of well being. Being
human, these mediators find themselves continuously in a conflict of
interests but could function as the glue that keeps the community together.
The problem with the New Institutionalist approach to types of
actors is the structural essentialism of types and categories. Uphoff (1996)
identifies two ways of analysing influences on behaviour; a structural
approach with an emphasis on a typical or modal person in a specific
context focused on roles and a cognitive approach explaining behaviour
of a particular person in terms of ideas, values and expectations (Uphoff,
1996). Through empirical complex systems analysis many more types of
actors and multiple causes of behaviour in different situations can be
identified. Further, based on a probabilistic, chaotic and complex world,
expectations and perceptions are major influences on human behaviour
and create self-fulfilling prophecies26 (Uphoff, 1996).
The user community of qanats consists of individuals, each of
them with expectations and perceptions embedded in their own frame of
reference based on experience, history and multiple environments. They
have their own reasons to cooperate or not to cooperate in the collective
action to clean and maintain the qanat. This willingness can change over
time and depends on the context of the situation. The spatio-temporal
configuration of main actors in a collective action will form an analytical

26

The fundamental ‘Thomas theorem” in sociology refers to the role of
perception in human behaviour and states "if men define situations as
real, they are real in their consequences." (Coleman, 1990)
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tool in this study to determine the various non-economical social
dimensions during the collective maintenance of a qanat system.
In his study on collective action in Gal Oya, Uphoff (1996) gives
further analytical space to define and place individualistic, cooperative,
selfish and generous behaviour for each actor. The actor’s willingness to
cooperate depends on his or her perception on the relation between selfand other and the changes in state of mind during the execution of the
collective action. It is assumed that Uphoff’s continuum can be used to
monitor actors’ individual behaviour at the various stages of collective
action. Whilst each actor could initially be placed in one of the four
categories based on Ostrom’s analysis, the individual orientations,
worldview, values and ideals change over time and actors can change
from one category to another. Uphoff’s grid helps in further analysing
these transformations. Considerations of framing, lifestyle, social
relationships, conflicts of loyalties and interests, change in power and
status will be taken into account.

Figure 5 - Alternative value orientation (adapted from Uphoff, 1996)

The grid developed by Uphoff is assumed to be useful in
monitoring the continuous changes in orientation-to-action of all actors.
Social, cultural and political transformations in the wider society are
exogenous influences. Combined with the biophysical attributes of the
qanat as a complex human ecosystem, a complex variety of endogenous
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(at individual level) and exogenous (at regional level) dimensions of
collective action can be analysed.
The terms endogenous and exogenous are preferred because the
qanat is considered as a continuously transforming complex human
ecosystem. In biology, the term endogenous is used for something, which
grows from within and in psychology, endogenous behaviour is
spontaneously generated from an individual's internal state. Exogenous
phenomena occur and grow from without. The terms implicate change and
transformation.

2.3
The importance of information flows in human
ecosystems and collective action
As well as being central to social relations and culture,
communication is a crucial aspect to the question how people respond to
environmental problems and risk (McCay, 2002). What sets human
ecosystems apart from the conventional view on ecosystems is the
emphasis on the importance of the role of information and communication
(Casagrande, 1999; Pavao-Zuckerman, 2000; Stepp et al., 2003).
Although an important part of the participatory research literature is
concerned with how researchers and the “grassroots” communicate
(Martin & Sherington, 1997), conceptualizing communication,
information flows and their impacts are relatively neglected subjects in the
literature on collective action. Within ecology or the cognitive sciences no
major attempts have been made to develop a more comprehensive model
other than based on the lineair mathematics of the Shannon-Weaver model
in 1949 (Casagrande, 1999). However, communication science and ethnocommunication studies have spent considerable amount of energy in
developing a variety of conceptualizations of communication as a
complex process. A further explanation is necessary on the subject.

2.3.1 Communication and the cultural dimension
The mathematical communication model of Shannon-Weaver
(Weaver, 1949) did not satisfactorily represent the complexities of
communication as a process. Communication was presented as a one-way
linear process between sender, receiver and a medium in between. In
reality, the process is much more reciprocal and complex than that.
Boeren (1994) describes the difficulties of approaches of communication
once the cultural dimension is taken into account. In his model, a
communication process is made up of the following aspects;
1) Source: a person or object/entity that conveys an idea
2) Receiver: a person for whom the message is intended
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3)
4)
5)
6)
7)
8)
9)
10)
11)
12)

Content: the idea that is being communicated
Coding: linking an idea to an information carrier
Decoding: interpreting an information carrier
Objective: the intended effect to be achieved
Medium: the type of carrier used to convey the idea
Format: the way in which the idea is presented
Context: the non-physical environment of communication
Location: the physical environment of communication
Time: the moment at which communication takes place
Duration: the length of the communication event
(source: Boeren, 1994)

He speaks about potential noise that can hamper communication
between people and is embedded in each of the twelve aspects. The noise
often originates from a clash of frames of reference of both sender and
receiver. Inherent to communication are different points of view towards
concepts, reality, norms and values, in other words the different frames of
reference between sender and receiver. When individuals, having their
own opinion, have completely different views on how collective action
should take place and who should be the beneficiaries, the communication
between them is scrambled and can lead to conflict situations. Analysis of
communication processes in human ecosystems and collective action can
give clues to the success or failure of participatory approaches.
Specifically concerning the manner in which perception influences human
behaviour.
Patterns of thought are culturally determined and Western modes
of reasoning and communicating are characterized by abstraction and
claims to universality, while other cultural systems tend to be more
associative and particular (Boeren, 1994). Different models of
communication influenced by cultural dimensions can be distinguished.
Warren Feek and Chris Morris (2003) describe two models in their case
about internet radio in Sri Lanka; the Aristotelian and the Buddhist Model
Following seven characteristics, we have added the “Arabic” model.
Based on that approach three different cultural models in communication
are introduced in Table 1.
1

Aristotelian
Emphasis on
communicator

Buddhist
Emphasis on receiver

Arabic
Emphasis on
communicator

2

Influencing is central

Understanding is central

Influencing is central

3

Focus on control

Focus on choice

Focus on control
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4

Emphasis is on outward
processes towards the
world or audience

5

The relationship between
communicator and the
receiver of information is
asymmetrical - the
communicator controls
the message

6

7

Emphasis on inward and
outward processes – the
message and how the
receiver perceives and
interprets the message
The relationship between
communicator and the
receiver of information is
asymmetrical - the
communicator controls
the message

Stresses intellect and
rational action,
reputation, relationship
between men and society

Emphasis on both outward
and inward processes – the
message and how the
receiver perceives and
interprets the message
The relationship between
communicator and the
receiver of information is
symmetrical - the
communicator’s message is
as important as the
receivers’ understanding
Stresses empathy and
understanding, respect,
relationship between men
and the holistic world

Public and direct

Personal and indirect

Personal and indirect

Stresses power and
alliance, honour, shame,
one-on-one human
relationship

Table 1 - Models of communication adapted from Feek & Morris (2003)

The Buddhist model is based on dialogue and a two-way
communication process. As a model this type seems to be promoted
through participatory approaches following the clarion call of devolution
and empowerment of communities. Surprisingly, both the Aristotelian and
Arabic models are mainly one-way communication models and very much
alike. The main differences between the two models are in point 6 and 7.
The Aristotelian model emphasizes the importance of intellect and
rationality whilst the Arabic model is focused on power and honour
(“sharaf”). The inter-human relationships are determining ways of
communication. Honour and loyalty are considered crucial and the
indirect communication protects the communicator of loosing his or her
honour and of his/her family. The Aristotelian model is more direct,
transparent almost where the communicator is aware of the public
importance of the message. Participatory development practitioners aim to
follow the Buddhist model. According to the model above, this could
potentially lead to conflict with the Arabic approach to communication.

2.3.2 The role of communication in participation
In action research various external actors, third parties or
‘outsiders’ are involved in the development and execution of collective
action, such as a team of researchers with their assistants, government
officials, and donors. They all communicate with each other. The
interdisciplinary team needs to be open-minded and learn to accept
cultural differences even if they seem to contradict each other. The crucial
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aspect of the success of action research lies in the communication between
the research team and the community.
One of the most important aspects of initiating collective action is
communication. People communicate to bring about change, development
and to manage natural resources. Therefore communication is vital for any
activity in which the participation of local people is envisaged (Borrini,
2000). Communication occurs when people have something in common,
in this case the qanat cleaning. However, there is no general model for a
participatory communication process or approach.
Strictly speaking, there is no communication without mutual
understanding (Boeren, 1994). Boeren describes a two-way
communication model between sender and receiver, in this model the
coding and decoding of messages takes place in a cultural environment,
being aware of each other’s coding systems, enhances mutual
understanding. A basic understanding of the local language (in this case
Colloquial Arabic) and respect for the local customs are therefore
essential for development researchers to conduct their work. A research
assistant or translator could facilitate further detailed conversations
between scientists and community members if needed. However, the
research assistant could at the same time create a bias between the
researcher and the community member.
Good communication is based on listening rather than talking.
Communication skills are based on dialogue not on “presentation of
ideas”. Werner (1993) discusses important “don’ts” in effective
communication for a dialogue with farmers in participatory projects;
•
•
•
•
•
•

Don’t get impatient or interrupt the farmer
Don’t contradict the farmer
Don’t show disapproval of the farmer’s statements, even if you
disagree
Don’t express judgements about the correctness or incorrectness
of what the farmer says
Don’t give the farmer advice
Don’t convey either verbally or non-verbally that you are bored
by what the farmer is saying, even if he wanders away from topics
of your research
(source: Werner, 1993)

Skills for communication with farmers include; active listening
skills, body language, probing, open and balanced questions. In my
opinion, Werner tends to treat farmers in a motherly sometimes even
patronising way, as people who need to be probed and helped to express
freely what they think. In his description of ideal communication, Werner
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tries to eliminate biases. In action research, all actors, including
researchers, their assistants, government officials, institutes, donors and
other outsiders are cognitive and emotional human beings that react either
verbally or non-verbally to other human beings who are influenced by
their own frames of reference and perception. Werner’s trust in the
researchers’ ability to be an angel and farmers to become active
participants in questioning sounds a bit naive. Poor farmers may often
have other things on their mind than yet another development practitioner
visiting them and trying to take an interest in the way they live their life
and make their choices (Abraham & Platteau, 2004; Chambers, 2005).
Farmers need to make a living, and when an “outsider” arrives in their
village with a four-wheel drive and a research assistant, the message is
often unwillingly perceived as “an outsider who thinks to help us by
asking questions and not giving anything back” or “maybe these people
are going to give us money!”. Even without these transport devices, the
very fact that researchers are from outside the community and actually
earn their living with this type of work already creates an awkward bias. It
is up to the researcher to deal with this image and local perception but
he/she can never eliminate it, just like anthropologists cannot “go native”
or make themselves an invisible fly on the wall.
In studying collective action all actors, including external agents,
need to be evaluated in terms of individual frames of references.
Analysing communication between the actors in collective action is
therefore crucial in identifying why people cooperate or not.
Communication theory also has consequences for the methodology of
field research; firstly, a development researcher needs to be aware of the
hidden and unwilling ‘messages” the fieldwork team might send.
Secondly, in the communities studied, the mere presence of an outsider
representing international organizations, NGOs or academic institutes
influences the process of collective action and needs to be taken into
account.

2.3.3 Community-feedback and reflection of observation;
using Participatory Video (PV)
A way to try to avoid falling too much in the trap of Werner’s
communication “don’ts” in participatory social research is the use of
audiovisual recording devices like video during interviews or participant
observation. It forces the development researcher to listen, not to interrupt
and not to filter his/her own opinion. The use of video also provides the
“professional” researchers with means to communicate research results to
a wider group of people than his/her fellow “professionals”. Therefore in
this section; a short word on the use of audio-visuals in listening,
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dialogue, qualitative data collection and documentation, community
feedback and an overview of different styles of filming.
By writing this study I am ultimately walking into the same trap
as Chambers’ famous prison of “conventional professionalism”, where
studies are published in journals, books and on the internet, hovering
distantly above the reality of poverty and rural communities (Chambers,
1983, 1998). This study also uses audio visuals as means of publicizing
and feeding back research results to the communities on the ground. Used
as a medium it is a powerful tool to facilitate a dialogue with local
communities and less literate people. Shifts in communication for
development reflect the emergence of the participatory paradigm for upscaling community based natural resource management research results,
“Communication is no longer seen as simply a top down, mechanism for
the transfer of information, but as an iterative, interactive, multidirectional process involving a wide range of stakeholders. It is
recognised that the users of the products that research delivers have
differing needs and perspectives, and that they are generators and
transformers, as well as users of information”
(source: DFID, 2002)
The use of participatory video (PV) for a bottom-up
communication in development research is envisaged to enhance
collective action. With video, the opinions, image and voice of the
communities can be literally transported all over the globe. In the first
book published on PV for development, White (2003) states that while
video is a tool, it becomes more than a tool when used within
developmental conceptual frameworks such as self-concept, reflective
listening, dialogue, conflict management, or consensus building. She
continues to say that the power of video to transform behaviours is not yet
fully explored nor are informed links made between theory and practice
(White, 2003). Participatory video is thus a relatively new and unexplored
terrain with high potential for development and social change. White
describes that one of the first instances for social change was developed in
the late 1960s and 1970s, using video as a tool for social dialogue, as a
problem solving mechanism leading to collective action, for
empowerment and decision making. Case-studies in India and LatinAmerica show that the use of video is a very effective tool for the
development and transformation of disadvantaged individuals and
communities (Barbash & Taylor, 1997; White, 2003). The most recent
handbook on PV (Lunch & Lunch, 2006) illustrates that there are already
many applications of PV, specifically as a tool for action research.
Currently a new debate is emerging whereby it is considered that
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development organisations should provide a standard budget line on
communication and participatory video for their development projects27.
An interesting case where video was used in community water
management in the supply and sanitation sector is the participatory action
research that has been done by IRC international water and sanitation
centre with the PV work of Ton Schouten (White, 2003). An extensive
six-country training programme called MANAGE, is an effort to increase
competencies of development facilitators to create an “enabling
environment” in communities to support and sustain their own water
supply management (White, 2003). Seven videos are produced during the
project intended to show the complexities and heterogeneity of
community water management. The videos are produced by local
filmmakers from the six partner countries; lessons learned from the
project is that there are many different ways of looking and which one is
chosen depends on the goal of the video. In this project, the goal of using
video is to document the community based actions and record case studies
of main stakeholders of the qanat system. An additional feature is probing
feedback from communities on the recordings that could stimulate action
and give an insight into the self-reflection of stakeholders.
A similart follow up to the MANAGE project is the
EMPOWERS28 project implemented between 2003 and 2007 with
collaboration of IRC. In this project three local filmmakers produced
country films. The EMPOWERS project aims to enable water users and
the community to gain a decisionmaking role in water supply and
sanitation services in Jordan, Palestine and Egypt. The project is based on
the CBNRM principle of empowerment and participation of the
disadvantaged and excluded. It tries to reduce the gap between the service
providers and the end users of water supply systems. The films were
produced by professional outsiders with the brief of being critical and
impartial towards the project implementation. The films had a catalysing
effect, specifically when they were premiered to officials and general
public. The Jordan country film for example, created a tense but
constructive discussion between service providers, government officials,
end-users and project team members. The country films form part of the
Process Documentation (PD) output of the EMPOWERS project and can
be used for advocacy, training and evaluation.

27
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Another good example of the use of PV in the Arab world is the
Arab Women Speak Out (AWSO) project of the John’s Hopkins
University. More than 60.000 Arab women have participated in this
project on women’s empowerment since it started in 1999. The project
revolves around the use of ten compelling 20-minute video portrayals of
Arab women from Egypt, Lebanon, Palestine, Tunisia and Yemen. The
primary purpose of the project is to share these individual stories with
other women throughout the Arab region, as well as with development
workers, community leaders, policy makers and donors (Underwood &
Jabre, 2003). Qualitative and quantitative assessment of the project
showed the powerful contribution that video can give to participatory
development. Underwood & Jabre (2003) conclude that visual images are
vital for the initiation of public discourse on gender constructs, which
must be introduced in a culturally sensitive manner.

2.3.4 Important lessons from visual anthropology for the
application of video
Contrary to the late entry of video in the development sector,
visual anthropology as a discipline has been around for much longer. In
fact, using film and video for data collection in social science originated
with the invention of film at the beginning of the 20th century. The earliest
films consisted of observations of walking people and were used to
interpret the various walks. Psychology, animal behaviour sciences and
other humanities have used film as methodological tools. The advantage
of using audio-visuals is that the amount of information recorded and
stored at the moment of observation is at least three times more than that
of any notepad or sound-recorder. Visual anthropology really started with
the film “Nanook of the North” made by Robert Flaherty in 1922 where
an Inuit family is observed in their livelihood and their way of making a
living (Grimshaw, 2001; Barbash, 1997; Heider, 1976). The use of film as
observation tool soon turned out to be indispensable at various expeditions
to record all kinds of forgotten rituals, document cultural phenomena and
compile collections of cultural events that otherwise might have been lost
forever.
Since “Nanook of the North”, the discipline of visual
anthropology has emerged parallel to the mainstream feature film and
documentary industry. After the introduction of synchronous sound in the
1960s, it became easier for anthropologists to take a camera with them on
expedition (Barbash, 1997). Various different approaches to the use of
film in social science have since emerged. After the Second World War,
the French, German, English, Australian and American schools have each
developed their own distinctive anthropological cinema. Grimshaw (2001)
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distinguishes between the French School of Jean Rouch, the Australian
cinema of David and Judith MacDougall and the British Disappearing
World anthropological television of Melissa Llewelyn-Davies as leading
figures in the project of anthropological cinema over the last two decades
(Grimshaw, 2001). It would be outside the scope of this study to describe
the characteristic of each school; however some general features of the
differences between them will be described.
The differences are mainly noticeable in the concepts of editing
and application/use of film within the anthropological discipline. The
French Cinema Verité as developed by Jean Rouch, is an exceptional use
of film where the post-modern thought of authenticity, reflection and
dialogue is exploited (Barbash & Taylor, 1997). The researcher/filmmaker
has an active part in the process and as such noticeable in the film. By
using the camera as an investigative tool recording the reality of all
research participants, his films try to give an account or document of the
real world around us revealed by the dialogue established between the
filmmaker (ethnographer), the camera and the filmed (Heider, 1976). His
way of editing was unconventional and the content rather than the format
of the film is important, albeit that the Rouch style of editing soon became
a style in its own right. The style contains long shots, filmed in a frame
that is able to catch the moment in the “cinematic trance” of the
filmmaker (Barbash & Taylor, 1997). Jump-cuts are not uncommon and
incorporated in the final edit. The result is an almost surreal account of a
real event. Impressionistic styles also emerged, where the use of music,
sound and images formed the interpretation of other cultures by the
filmmaker, less of an observational account and more of an emotional
journey through other cultures.
Other styles that emerged are more conventional and
observational, where the researcher/filmmaker is virtually absent and acts
as a “fly on the wall”. The films of McDougall are an example of this. The
result is long films based on wide shots of events happening in front of the
camera. The fly-on-the-wall principle means that the camera should, to a
certain extend, be unnoticeable to the critical reference group. Interviews
are inserted to explain some of the observational shots (Barbash & Taylor,
1997). The British and American contribution to visual anthropology has
been considerable. In essence, the British school and style has a more
positivist approach of filming, less engaged than the French if you like,
using film as a method to record a phenomenon, without much
engagement of the filmmaker or establishing dialogue between researcher
and critical reference group. The links between visual anthropologists and
the mainstream television and film industry tends to be stronger in the UK
and USA. The style of filming is therefore more accessible to a larger
audience. The “Disappearing World” Series of Granada Television and
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the work of Melissa Llewelyn-Davies presents an interesting case study in
the emergence of anthropological television (Grimshaw, 2001). Her cycle
of films about the Maasai people in Kenya is well-known and was
regularly broadcast at the BBC during the eighties. Television is a difficult
industry to deal with for academics and anthropological filmmakers can
not always reconcile with the editorial changes their work undergoes
when it is to be shown on television. But driven by a profound respect for
her audience, and a desire to engage them, Llewelyn-Davies managed to
innovate and exploit television’s distinctive genres for the generation of
new kinds of ethnographic understanding (Grimshaw, 2001).
Contrary to the work of Llewelyn-Davies, the Dutch school of
Dirk Nijland has a pure methodological approach towards using film in
anthropological research. The Leiden School of Visual Anthropology
began with the film of Matjemosh made by Gerbrands in 1967 (Heider,
1976). This film records the activity of the woodcarver Matjemosh in
Papua-New Guinea. Step by step in much detail, with the use of
conventional close-ups, medium shots and establishing wide shots, the
whole process of producing a wooden drum has been recorded. It is a
thorough account of the whole process. Nijland has built on this approach
and to his films about wedding rituals in Indonesia applies the same. The
main contribution of Nijland is the integrated use of feedback in visual
anthropology (Nijland, 1989). After observing the cultural phenomenon,
and filming the event, the researcher/filmmaker edits the first draft and
takes the edit back to the critical reference group for feedback sessions on
the work in progress. This interaction between researcher and critical
reference group, is participatory and establishes a dialogue that generates
new insights into the cultural phenomenon.
This study will use the concept of feedback in the film recording
of the collective action. The style of filming is based on the French and
Dutch school with the ethnographer interacting but it is edited in the style
of the British school. The multi-purpose of the video material in terms of
academic analysis and footage for television in the style of LlewelynDavies, requires a flexible approach towards the final editing. Although
feedback and reflection facilitated by video footage is a crucial element,
the analysis of the actual visual dialogue is of less importance to the
overall study. In this study video is used as methodological tool that
facilitates observation, communication and reflection on the collective
action rather than being the sole object of study.
The revolution that digital video has caused throughout the film
industry is evident (Wessels, 2001). The process of filmmaking actually
becomes an affordable exercise that can be done by a wider range of
producers. Whether this is beneficial for the quality of the products
remains to be seen but it makes visual research much more accessible, it
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allows filmmakers to record the more intimate conversations they have
with respondents and it is not so intrusive and heavy as bulky camera
equipment. A well-known advantage of the video camera is that it is
possible to immediately view back material using the small LCD screen.
Doing a short feedback session with the respondents of the critical
reference group on the spot actually has become common research
practice. Even if the recording would not be sufficient for editing, this
immediate feedback possibility strengthens the relationship and
communication between the scientist and his/her respondent considerably.
The self-reflective effect of immediate feedback should induce interesting
discussions between and with key informants.
Audiovisual footage forms an integral part of the data collection
and analysis for this study. In total 45 hours of film footage including
interviews with key informants have been recorded over the course of the
fieldwork for this research. Apart from using the extensive footage for
feedback sessions with community members, review and analysis of
social data, films were edited from the footage. In total 3 films were
produced from the video footage:
•

“Little Waterfall” (2003) (52 mins) anthropological film on the
renovation in Shallalah Saghirah.

•

“Tunnel Vision” (2003) (26 mins) short TV documentary for
BBC World Earth Report Series “Changing Currents” following
the story of Shallalah Saghirah.

•

“Reviving Qanats” (2007) (30 mins) This scientific film is
produced for the United Nations University on the Syrian qanat
research project and gives an overview of the qanat renovations
that took place at various qanat sites including Dmeir, Qarah and
Shallalah Saghirah.

DVDs of the films are available. For more information please contact:
info@sapiensproductions.com
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Chapter 3

Research Framework

Introduction
This chapter deals with the methodological framework of the
research project. In order to study the collective use and maintenance of
qanats in Syria, two case study sites in Syria have been selected; Qarah
and Shallalah Saghirah. At both sites, qanat renovations have taken place
between 2000 and 2004. The study focuses on the qanat user community
consisting of groups of individual actors learning through experience,
each with their own frame of reference, perception and knowledge. The
human ecosystem approach is applied in different scales of study. We aim
at identifying key contextual factors of collective action for qanat
maintenance at various levels. Zoomed in on the community, individual
people are parts of a social network of power relations and their actions
may seem unpredictable due to changing frames of reference or other
endogenous factors that cannot be explained by the “people as things”
approach. Collective action is partly based on cognitive states of these
individuals, states that change over time during the political process of
collective action. Irrigation lends itself to structural analysis because one
can make many predictions about behaviour based simply on people’s
situations and roles (Uphoff, 1996). The study of collective action is
operationalised in the empirical study of two field interventions
(renovations) that form the core for the comparative case study method
used in this study.

Organisation of this chapter
The first section describes the problem definition, objective and
questions that lead this study. The second section of this chapter
discusses the use of case studies of collective action for analysis. The last
section covers the methodology used in data collection and fieldwork.

3.1

Problem analysis

Qanats in Syria are rapidly drying up and being abandoned by
rural communities. At the beginning of the nineties, Lightfoot studied
Syrian qanats to examine the role of qanats in a modern world
(Lightfoot,1996). He identified two causes of abandonment;
environmental abandonment and cultural abandonment. Environmental
abandonment refers to biophysical causes such as earthquakes, falling
water tables after introduction and expansion of irrigation systems, the
tunnel silting up with calcareous deposits reducing seepage and floods.
Especially lengthy qanats are prone to irreparable damage by floods and
earthquakes (Lightfoot, 1996). Cultural abandonment occurs when
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routine maintenance ceases due to adoption of newer technologies and the
subsequent socio-political changes in landuse patterns combined with the
Syrian landreform in the late 1950s (Lightfoot, 1996). Off-farm income
and migration as exit-option also potentially draw people away from the
villages (Lightfoot, 1996; Birks, 1984, 1980). Similar scenarios are being
played out in Pakistan, Iran, Oman, Morocco and many other countries
where qanats are still used (Hoogesteger and Vincent, 2006; Lightfoot,
1996; Vincent, 1995; Beaumont et al., 1971, 1989, 1993; Wilkinson,
1977; Safadi, 1990; Birks, 1984; Kobori, 1982). With the abandonment of
qanats, a large proportion of the local knowledge on qanats is also rapidly
lost which results in turn in a definite abandonment (cf. Vincent, 1995).

Figure 6 - Problem analysis of Qanat abandonment in Syria

Figure 6 gives an overview of the main identified causes of the
problem of qanat abandonment. Environmental abandonment is often
related to natural causes that are difficult to prevent such as the earthquake
in Bam of 2003. In Syria qanats have been irreparably destroyed by floods
and in some cases war resulting from invasions from other civilisations.
Lightfoot calls this “ancient abandonment”. The cultural abandonment of
qanats is however connected with the lack of collective action in the users
communities. If qanats are not maintained they risk silting up which stops
the flow of water and qanats fall dry. This may have various causes such
as changes in land-use patterns or land reform processes. These are
external causes. Lightfoot does not elaborate on more internal deeper
lying causes to the lack of collective action by qanat users. The nonemergence of collective action can have several endogenous and
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exogenous causes such as internal community politics and other socioeconomic and cultural factors. Contextualisation of the collective action is
necessary to better understand the local level processes of collective
maintenance of qanats. This study focuses on the underlying internal
factors within a qanat community that influence collective action for
qanats. Given the complex nature of qanats as human ecosystems,
endogenous factors such as social history, perception, power
configurations and heterogeneity may actually be more important than
other factors concerning the lack of collective action and subsequent
abandonment that occurred.

3.2

Research questions & objectives

The main objective of this study is to better understand collective
maintenance of qanats as a common property resource and evaluate the
social, cultural, political and environmental factors that have driven
abandonment and decay of qanats in Syria. A more thorough
understanding of these processes and factors will assist in placing qanats
better in a development context. The main research question focuses on
what are the local level dynamics of collective action on maintenance of
qanat systems.
Main Research Question
What are the main endogenous and exogenous factors influencing
collective action for maintenance of traditional water supply systems
called qanats at and below community level in Syria?
To find out how dynamics of endogenous and exogenous factors
relate to the maintenance and abandonment of qanats in Syria the
following questions are asked;
1. What is the status quo of groundwater resources and abandonment
of qanats in Syria and how is this related to non-emergence of
collective maintenance ?
2. How do socio-cultural transformations and processes at
community level in selected case studies influence qanat use and
maintenance?
3. What is the importance of history, perception, power and
heterogeneity during selected case studies of qanat renovation?
4. Which various socio-cultural and biophysical elements of qanats
as human ecosystems can be identified in relation to their use and
maintenance ?

76

We will use a human ecosystem approach to contextualise collective
action and identify various elements of qanat systems. The study will base
its findings on the comparative analysis of two case studies. The essence
of case studies is situational analysis and the collection and interpretation
of data at a micro-level with a set of quantitative and qualitative methods
(Van Velsen, 1967; Majoor, 2003).

3.3

Field methodology and approach

The field methodology is mainly based on anthropological
fieldmethods. Being a Western female social researcher in an Arab
country has the advantage that you are treated mostly as something
“neutral”. It means that you can ‘enter’ both the female and the male
world. In my case, most of my respondents during the renovations were
men except for the monastery leader who was female. In some cases when
doing participant observation I was literally treated as “one of the boys”,
especially when I cut my hair short. This could have led to a gender bias
in datacollection. However I was also able to enter the female world and
from that gain an insight into the social dynamics and gender aspects of
qanat communities, specifically in terms of power configurations and
internal household dynamics.
The study on endogenous and exogenous factors of collective
maintenance of qanats necessitates both a structural (human ecosystems)
and cognitive (collective action) approach. Uphoff (1996) describes that
these are interactive theoretical constructs producing reinforcing insights
to the same phenomena, in this case collective action. This is the nature of
inter-disciplinary studies involving both biophysical and social sciences.
The field methodology of this study is based on one of the
participatory action models where a particular group action is initiated,
facilitated and observed. Chambers (1983) describes it as follows: “Action
anthropology begins with the premise that the anthropologist should
operate within the framework of goals and activities initiated by groups
seeking to direct the course of their development. The action
anthropologist may use his or her technical skills to help a group clarify
its goals, but generally avoids the temptation to direct the project.” For
this study the fields of applied anthropology, human geography and
hydrogeology are combined in an attempt to bridge the “participatory”
gap between social and physical sciences in natural resource management.
Combining different scientific disciplines, and thereby their different
traditions, theories, values, methods and ways of perceiving the study
objects, is not an easy task (Reenberg & Paarup-Laursen, 1996). This
poses a challenge for the use of a participatory action research (PAR)
approach.
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PAR originated from social and educational research and is one of
the few research methods based on participation, reflection, and
empowerment (Seymour-rolls & Hughes, 1998). It is also commonly
called “new paradigm social science” as a parallel to “new physics”
(Wadsworth, 1998). The goal of PAR lies in solving problems in a
program, organisation or community in a pragmatic approach (Martin &
Sherington, 1997; Seymour-rolls & Hughes, 1998; Brydon-Miller, 2002).
The focus is on what the problems are within the community and the
action lies in trying to solve the problem as quickly as possible together
with all the relevant actors and stakeholders. In this, there is a core
difference with regular applied research where the researcher is not
involved in facilitating action with research subjects (Masters, 1995). The
level of generalisation in action research is subsequently low; it deals with
here and now for a particular community instead of a long-term policy for
a larger group of society (Mikkelsen, 1995; O’Fallon & Dearry, 2002).

3.4

Cases of Collective Action; qanat renovations

In this study, collective action on maintenance of qanats is explored
through the comparative analysis of two example cases of community
qanat renovation. The first renovation was in 2000 and concerned the
cleaning and renovation of the qanat of a pilot site called Shallalah
Saghirah. During this pilot renovation the researcher was involved on a
daily basis both through participant observation and living with the
community households. The initiative of the renovation was based on a
request posed by the community.
The second renovation29 that is considered in this study took place in
Qarah in 2003/2004. The renovation was unforeseen at the onset of this
study; it followed spontaneously after a video feedback session at
community level. The community requested the researcher to provide
technical advice and information on funding contacts. In this renovation,
the researcher was mainly involved in preparing an interim evaluation.
The initiation, proposal development and ultimate responsibility was with
the community representatives with little or no input by third parties.
The selection of the two cases was derived from a succession of
decisionmaking processes. First, phase I of the ICARDA project called
“Renovation of Traditional Water Supply Systems: sustainable
management of groundwater resources” concerned the in-depth pilot case
29

Another renovation took place in Dmayr in 2001 but will not be
discussed in this study. More information can be found in Wessels, J.I., R.
Hoogeveen, Aw-Hassan, A., Arab, G. (2003) the Potential for Renovating
Qanat Systems in Syria through community action –final project report
for NRMP, ICARDA, Syria, 110 pp.
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study of Shallalah Saghirah. Due to the large amount of in-depth data and
the extensive fieldwork, it was considered that this case could serve well
as an example case of how collective action for qanat maintenance and
renovation develops at micro level. Therefore Shallalah Saghirah was
selected as first case study for this thesis.
The second selected case study formed part of the second phase of the
ICARDA project. During this phase a national survey was carried out as
well as 3 in-depth studies of qanat sites. These sites were Arak, Dmeir and
Qarah. These communities were selected for the second phase of the
ICARDA project because they had good potential for successful qanat
renovation based on social and hydrological criteria developed during the
pilot study of Phase I. In Arak the community however did not undertake
collective action due to a weak social cohesion and conflictuous situation
between community members. In Dmeir, a renovation was carried out as
well as Qarah.
In the first instance, a comparison between Qarah, Dmeir and
Shallalah Saghirah was suggested however constraints in the length of the
thesis necessitated us to focus and choose two case studies instead of
three. Moreover, the collected data of Qarah were more extensive than of
Dmeir and could form a better picture of the various dimensions of the
collective action at groundlevel. There were various similarities and
difference between the two sites. Therefore we chose Shallalah Saghirah
as example of a partially successful collective action and Qarah as
example of a more fully successful renovation to compare and find out
what are the main differences in external and internal dimensions at micro
level where and why the collective action in Qarah developed differently
than in Shallalah Saghirah.

3.4.1 Pilot renovation: dynamics at micro-level in
Shallalah Saghirah
The pilot renovation serves as an in-depth case study of a small
but geographically clearly defined pilot site where a single qanat was the
only source of water for the community. The objective was to study the
local history and geographical, social and agricultural context of a local
qanat at micro-level.
During the renovation an in-depth anthropological and
geographical study was undertaken. A detailed map was drawn of the
qanat, village dwellings and the irrigated gardens using aerial photos from
a kite; an Electronic Distance Meter (EDM) and AutoCAD software. The
rainfed fields of the village territory were mapped using Global
Positioning System (GPS). A French Cadastral Map was acquired dating
from 1926 and aerial photographs from 1958 (Syrian Cadastral Office in
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Aleppo), which helped us to prepare the detailed Geographical
Information System (GIS) using ArcInfo and AutoCAD software. Several
satellite images (Landsat, 15m. resolution) were used to cross-check field
data and geo-reference maps that were constructed. All these maps are
public domain and available for further research from the GIS-Unit at
ICARDA. A participatory qanat cleaning served as a renovation that was
set up as the central action to be observed. This action took place over a
course of 3 months in the summer of 2000. Data collection for the
research on Shallalah Saghirah took place between 1999 and 2004 and
was based on anthropological methods and participatory research tools
such as participant observation, guided transects, focus groupmeetings,
community mapping exercises, community involvement in collecting
scientific data (rainfall and qanatflow) and audiovisual tools for process
documentation and feedback (Digital Video/Slides/Tape recorder).
The initial rapport with the villagers at the pilot site was made
towards the end of 1998. Several overnight stays and visits on social
occasion such as weddings strengthened the relationship between
scientists and community. When the research project officially started in
September 1999, the first contact and rapport was already established and
a start could immediately be made with a genealogy of the village family
and its lineages. Various field jottings, participant observations and
informal interviews helped in collecting data on social history and the use
of the qanat. Furthermore data was collected on the use of domestic water
and the irrigation rights attached to the qanat. Migration patterns and
household characteristics are also described.
The anthropological method of research is based on the study of
critical events in human experience, which is a distinguished tradition in
modern anthropology. It developed strongly in the 1960s to provide
insight into social dynamics and cultural change, and was conceived as a
focus into social and cultural processes, sequences of events such as
decisionmaking, conflict resolution, and transactions and exchanges
between individuals and groups (Salzman, 1999). It is considered that the
significance of particular norms can be best studied “situationally” within
the contexts in which they are invoked by people (Salzman, 1999; Van
Velsen, 1967).
Since this study is concerned with the causes why a commonly
owned natural resource, a qanat, is not regularly maintained by the
rightful group of owners, it needs to look at social processes and change
that led to the negligence of the physical structure of this common
resource. One research procedure to advance the study of this process was
developed and deployed effectively by the Manchester University School
of Anthropology. This approach is sometimes called “the extended case
method” or “situational analysis” (Salzman, 1999; Gluckman 1955, 1963;
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Van Velsen 1967). During this study, several social events took place and
were observed. By focusing on these events, we are able to gain an
understanding on the “ongoing contests, conflicts and competitions and
the efforts to prevent, suppress, or repress these”. In extended case study
analysis, we go far beyond the comments of single informants in artificial
interview environments (Salzman, 1999). Therefore most valuable data is
collected by;
• informal interviews
• observing people’s actions in their natural settings,
• listening to what people say in he course of their real lives,
• discussing directly with people their relationships with the other
people involved,
• asking about other similar incidents and history of events,
• examination of relevant documentation, such as documents of
ownership, contracts of agreement, marriage records.
• digital video and audio recordings
A hydro-geological assessment was carried out by a consultant to
determine the biophysical context of the site and to measure the
hydrological impact of the cleaning efforts. As a basis for the geological
maps that are presented in the document, the main geological map of
Syria was used (Technoexport 1964). An attempt was made to improve
the geological map using a geo-referenced image of the Khanasser Valley
from a Landsat7 image taken on 19 October 1999. On this image the
borders of the geological strata are visible. Also lineaments in the terrain
are visible on the image. A lineament is a defined linear topographic
feature that reveals a characteristic like a fault or the subsurface
structure30. For the geological map several trans-sects were conducted in
the catchment, to study the basalt cover in more detail.
The qanat was mapped, using a compass and a measuring tape.
Mapping started from the outlet. From every straight part the length and
the bearing was measured. Later the straight lines were combined. The
qanat was positioned on the map using the airshafts that were visible from
the surface. The community map drawn by the villagers helped in
interpreting data and learning the local names of the airshafts. The
positions of these airshafts were measured using an electronic distance
meter (EDM). The vertical component of the EDM appeared to be
corrupted after the measuring exercise, therefore the elevation of the
qanat was not derived. The topographical map is not detailed enough to
present the exact inclination of the qanat.

30

http://www.merriam-webster.com/dictionary/Lineament
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Groundwater levels used in the study were measured within the
Khanasser Valley Project of ICARDA (Hoogeveen, Zobisch and
Bruggeman, 1999). In this project, groundwater levels have been
measured every three months for the years (1998, 1999, 2000). With the
geographical map 1:50.000, the piezometric level of the groundwater is
calculated using the program Surfer with the Kriging method.
Rainfall data was collected in the village using a totalizer. A girl
in the village took daily readings and noted them down in a book, which
we consequently transcribed on a regular basis. To measure the flow of
the qanat, a water level recorder was placed in the surface canal after the
outlet. The recorder was placed 1.5 months before the cleaning took place
and removed 1.5 years later. It recorded water levels 24hours/day. The
recorder is of a type, which has a drum with a pen that records the water
level over time on paper which is wrapped around the drum. The line on
the paper was digitized which resulted in a water level time graph. At
several water levels the discharge was measured using a bucket and a
stopwatch to calibrate the recorder. The measurements were taken at the
point where the water flows into the irrigation reservoir. From these
measurements the relation between the water level and the discharge was
derived.
The water level recorder was placed at the end of the open surface
canal just before the point where water enters the irrigation reservoir. This
meant that only the water that was flowing into the irrigation reservoir
was measured. It was assumed that the water level measured during the
night represented an undisturbed flow of the qanat. The other reason for
placing the water level recorder just before the irrigation reservoir, was
that the overall domestic water use was recorded as well. Only one
household took water after the water level recorder, which is negligible.
In order to describe the impact of cleaning the qanat on the
quality of the water, chemical and biological samples were taken before
and after cleaning. The chemical analysis was done in the soil and water
laboratory of ICARDA. The samples for the analysis of the microbiology
were taken in duplicate and analysed in the medical laboratory of Dr.
Kebbewar in Aleppo.

3.4.2 Qarah renovation: a case of unintended effect
The Renovation in Qarah did not take place within the official
time frame of the originally designed participatory action research (PAR).
The collective action at community level developed after video feedback
sessions. Therefore data for the case study of Qarah is based on the data
collection during our national survey and an in-depth field survey in 2001.
These data were complemented by observation reports during the
community feedback sessions in August 2002 and an interim evaluation
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visit during November 2003 where semi-structured interviews were
conducted with the actors of the renovation. Further secondary data was
gathered such as project reports compiled by the Monastery of Dayr Mar
Yaqoub and personal communication through email with the Qarah
project teamleader during 2004.
Following a national qanat survey that was carried out after the
pilot renovation, it was decided to select Qarah for a more in-depth survey
amongst two other sites (Dmair and Arak). We assessed that these sites
had a high potential for successful renovation based on a low rainfall
zone, good cleaning history and high activity of local people, financial
capacity of the community and reasonable biophysical and hydrological
chances. In-depth field surveys were conducted during the months of
April, May and June, 2001. The flowing qanats were monitored and
tunnels and irrigated areas mapped using a GPS, the respective qanats
were leveled with the help of a rangefinder, compass and leveler. Each
site was investigated using a structural method of reporting based on
hydrological and social indicators developed during the pilot study and
exploration survey. A GIS was used to combine various physical and
social data. The use of digital video as a means for documentation
supported all fieldwork throughout the research.
We worked with an interdisciplinary team of scientists, consisting
permanently of a hydro-geologist, an applied anthropologist and a
research assistant. Occasionally the fieldwork team was complemented
with research volunteers and students of various scientific backgrounds,
from agricultural science to GIS/remote sensing. This proved to be very
useful in terms of efficiency and the time pressure of the project
execution. Especially in the field of mapping and leveling the volunteers
were very helpful.
We collected secondary data before we went into the field in the
form of satellite images, topographical maps of 1:50.000 of each site and
personal field notes of Prof. dr. Lightfoot from Oklahoma state University
who conducted a survey in 1994. During the fieldwork we also collected
secondary data on qanat discharges, chemical water composition and
rainfall from the Regional Directorates of Irrigation in Homs and
Damascus and the Arab Center for Studies of Arid Zones and Dry Lands
(ACSAD). We mapped the qanats and the irrigated areas using Global
Positioning System (GPS), leveled the respective qanats with the help of a
rangefinder, compass and leveler. Each site was investigated using a
structural method of reporting based on hydrological and social indicators
developed during the pilot study and reconnaissance survey.
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Indicators
For each site we made use of specific indicators that we would
focus on. These derived from our earlier experience with the pilot
renovation in the village of Shallalah Saghirah and existing literature on
Qanat preservation. The indicators helped us in determining whether the
site was eligible for future renovation or not. We have divided the
complete set of indicators mainly in hydrological aspects and sociological
aspects. There are also agricultural indicators with regard to the irrigated
areas, in this field both hydrological and sociological aspects come
together.
For the biophysical indicators we looked at the construction and
damage status of each specific qanat. Together with the leveling of the
qanat, we also measured the depth of the water level in each airshaft
whenever possible. The discharge, pH and EC we remeasured for each
qanat. Furthermore we took chemical and biological samples of each
qanat. We observed the geological and morphological surroundings and if
there was any pumping activity, we monitored the nearby pumps.
Agriculturally we looked at the present irrigated areas compared to the
irrigated area in the past that can be observed on the ground. We
undertook transect walks with key informant farmers to observe the
environment facilitated by video recording and the recording of GPS
positions. We looked at the land degradation, duration of irrigation
rotation, main cultivated crops and farmers’ practices. The method of
irrigation and other general observations concerning the irrigated areas
were also recorded.
For the social indicators, we focused on qanat users and key
informants who were knowledgeable on the qanats. We concentrated on
educational level, family size, the main sources of income, migration rate,
division of irrigation rights, landholdings, water sufficiency, accessibility
of qanat water and investment pattern. We looked at the local knowledge
of the qanats, the existing regulatory system and its development and the
decisionmaking process concerning qanat upkeep. Furthermore we
investigated the history of the qanats and why people are abandoning
them. Another indicator for us was the opinion of users and key
informants about what should be undertaken to improve the qanats and
who should be involved in this improvement action.
These indicators are not extensive and are a representation of a
pantheon of possible indicators. We thought these indicators were at least
necessary for us to develop recommendations and prognoses on the future
of qanats in Syria. We understand that other approaches might well be
valid in a similar research exercise. However regarding the time pressure
of the project and the interdisciplinary nature of the research team, we
thought a focused approach on certain indicators would be suitable in
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terms of efficiency and applicability for decision makers on national,
regional and local level. Also regarding the complex nature of the subject,
we thought this would make communication between various disciplines
easier. In order to systematically investigate these indicators we developed
a system of observation reports which will be described in the following
section.
Observation reports and questionnaires
Based on the indicators described above we developed our own
interdisciplinary reporting system. Next to the use of field jotting books,
photo camera and video recordings, we had fixed observation reports and
questionnaires that we filled in on each site. The system contains three
different observation reports, one questionnaire, one semi-structured
interview and one leveling sheet;
•
•
•
•
•
•

Semi-Structured Interview with Key Informant (SIKI)
Qanat User Questionnaire (QUQ)
Hydrological Observation Report (HOR)
Damage Observation Report (DOR)
Bustan31 Observation Report (BOR)
Qanat Leveling Sheet (QLS)

All indicators mentioned above are covered by these observation
reports. The SIKI’s were usually done in an informal environment and
most of them are fully recorded on digital video. The QUQ was done
whenever we found users either irrigating or next to the outlet of the
qanat. A total of 106 qanat users were interviewed on the three in-depth
sites. A further 23 semi-structured key informant interviews were
conducted. The QUQ’s were conducted based on a random sample of
qanat users and the population of the research site. For example Dmayr
has a high number of QUQ’s due to the population size of the site and the
number of qanat users. We took an approximate 10% of the group of users
of each specific qanat. A user is defined as the head of the household that
holds an irrigation share from the qanat. The semi-structured interviews
with key informants were conducted at random whenever we found a
person with a strong local knowledge about the qanats.. The HOR was
conducted by measuring the hydrological indicators, walking random
transects to explore the geology and other observations. The DOR was
done by walking a transect through the underground part of each qanat
whenever safe and possible. For the BOR we used a Global Positioning
•

31

A Bustan refers to the garden connected to the qanat
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System (GPS) to map the boundaries of the irrigated areas and often with
the help of a key informant, we filled in the observation points or recorded
several observations on video. We used the QLS for leveling the qanats
using a leveling device. For each site we compiled a status report table to
keep a record of all the completed observation reports. During and after
fieldwork, the completed reports were arranged per site and data, coded
accordingly and entered electronically for further analysis.

3.5

Participatory video (PV) and community feedback

The audio-visual data in the form of digital video recordings,
audio recordings and slides formed a crucial part for both case study sites.
In total over 45 hours of digital video, more than 600 slides and 4 hours of
audio recordings dealing with qanats in Syria have been described,
indexed and where necessary translated. The video recordings took place
between 16th April 2000 and 13th of November 2003. The four sites that
have been recorded on video are Shallalah Saghirah in the North of Syria,
located near the city of Aleppo, Arak in central Syria, located near the city
of Palmyra and Qarah and Dmayr both located near the southern city of
Damascus, Syria’s capital. The advantage of the audio-visual recordings is
that they can be viewed over and again. In this way, vital issues like body
language or emotions during the interviews can be observed. In addition
to a means of documenting the various interviews and actions, the
recordings were edited into films used in feedback meetings with the
communities to serve as facilitating tool.
Due to the nature of the recordings, number of hours and in-depth
information available from the pilot renovation it was decided that this
material had to be treated separately from the audio-visual material
recorded in the second phase. It was decided that two different video
viewing documents should be made, one for the pilot site and another
document on the three survey sites.
The video recordings that took place in Qarah, Arak and Dmayr
and are less intimate than the video recordings of the pilot site in Shallalah
Saghirah. The most important question during the interviews seen in the
footage was why people are abandoning qanats and not keeping up the
maintenance as in the past. Following the video recordings at the various
research sites, an interview with a government representative of the
Regional Directorate for Awaj/Barada was also recorded. This directorate
is very active in trying to preserve the qanats in their region.
From March until June 2002 video editing took place providing a
visual document showing the use and renovation of Syrian qanats with its
social implications. The editing was done on a digital video edit set that
can edit video recordings in a non-linear manner. For scientific use, nonlinear editing has an advantage over linear editing because the scientist
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may decide at the end of the editing to insert some interviews at the
beginning or other necessary insertions later on in the project. The initial
video documents were not longer than 1 hour. The reason for the duration
was that when using a video document in a feedback meeting with the
communities, the respondents would remain attentive for at least 1 hour.
After compilation of the video documents, I returned to Syria
from 3-26 August 2002 and organized community feedback sessions at
Qarah, Dmayr, Arak and Shallalah Saghirah in the form of focused group
meetings on the fieldwork sites of the previous phases. Parts of the
feedback sessions with the local community were also filmed to document
and incorporate in later editing of the video documents if appropriate.
With the remarks of the community, better and more accurate versions of
the video documents were edited and prepared. During my visits to Qarah
in 2002 and 2003 I also recorded the process of renovation.
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Chapter 4

Groundwater and qanats in Syria

Introduction
This chapter deals with the status quo of qanats in Syria. It
describes their current ecology, distribution throughout the country and
their status of abandonment. Not many English publications are published
on the geographical distribution of qanats in Syria except for some articles
by Lightfoot (1996, 1997, 2000).
During the reconnaissance survey, 44 qanat sites in Syria were
identified. Secondary data were collected in the form of historical data,
satellite images, topographical maps of 1:50.000 and copies of original
field jottings of an earlier survey carried out by Professor Dale Lightfoot
in 1994. These secondary data formed an itinerary for the survey. The
survey took place at various intervals between 2000 and 2001 with a
continuous fieldwork period from April-June 2001. Collected during the
fieldwork were data on qanat discharges, chemical water composition and
rainfall from the Regional Directorates of Irrigation in Homs and
Damascus and the Arab Center for Studies of Arid Zones and Dry Lands
(ACSAD). Additional discharge data and chemical/biological water
composition were collected during the survey using manual flowmeters,
pH and EC meters and hydrological samples.
The following chapter on Syrian qanats is based mainly on above
described empirical field data and semi-structured interviews during our
reconnaissance survey combined with secondary data from Professor
Lightfoot of Oklahoma State University to whom I am indebted for
sending us his original fieldnotes before we set off for our survey.

Organisation of this chapter
The first sections describe the history, distribution and status quo
of qanats in Syria. The second section of this chapter describes the current
situation of groundwater management in Syria based on published
literature. The current status of groundwater resources is necessary to
contextualize the situation of qanats in Syria. It was, however, not within
the scope of this study to provide a complete and comprehensive analysis
of the overall groundwater situation in Syria.

4.1

Status of flowing Qanats in Syria

Before we conducted our reconnaissance survey in 2001, the last
study of distribution and status of Syrian qanats to be published was by
Lightfoot. Fieldwork for this publication was done in the winter of 1993
and summer of 1994. Lightfoot found 67 sites throughout Syria
comprising a total of 239 individual qanat galleries. Only 12% (29 qanats
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at 16 separate sites) were flowing. Of the 210 separate qanats that had
dried up, 193 of these had ceased flowing after the introduction of
pumped wells in the 1970’s (Lightfoot, 1996).
Fieldwork was conducted to produce a recent map of the
distribution of Syria’s qanats. We visited in total 42 sites for
reconnaissance during the years of 2000 and 2001 in intermediate
fieldwork periods guided by Lightfoot’s earlier map and fieldnotes. This
total of 42 sites contained 91 qanats of which 30 were still running at the
time of inspection, most of them were located in southwest Syria (18). In
middle Syria only four qanats were still running and in northwest Syria
only eight. Others were dry or trickling and almost abandoned.
This section combines Lightfoot’s findings in 1994, secondary
data and the results of our reconnaissance survey to give a current
overview on the status and distribution of qanats in Syria. Corona aerial
photographs were used in some cases to locate those qanats that were
difficult to identify on the ground. Bearing in mind that some qanats are
beyond repair after collapse or flashfloods, the overview is certainly not
fully comprehensive and new discoveries of qanats will certainly be done
in the future. A detailed map of the distribution of qanats can be found in
Appendix 1, Map 3 as well as an overview of main site information in
Appendix 3.

4.1.1 Distribution of flowing qanats throughout Syria
The starting point of our reconnaissance survey was a general
map that Prof. Dale Lightfoot of Oklahoma State University (USA)
developed in 1994. Lightfoot’s map helped us re-identify those qanats still
in use and maintained. At these sites, landreform policies, pumpwells and
other environmental factors did not cause abandonment of the qanats yet.
A flowing qanat is also a potential indicator of collective action at
community level. Besides this valuable information, we used secondary
data of the Directorate of Irrigation of the Awaj/Barada basin. On the sites
we asked our keyinformants for more sites or running qanats and finally
developed a comprehensive dataset that is compiled in two geo-referenced
databases “General Site Information (GSI)” on the site characteristics and
“Qanat Information (QI)” on specific qanat characteristics.
In total 44 sites in Syria containing 101 qanats were identified.
Syria is divided in three regions of flowing qanats; North West, South
West and Middle Syria. The other regions have qanats but there were no
reports of active use at the time of investigation.
Five of the recorded sites by Lightfoot in the North West were reidentified (Membej, Harim, Salquin, Armanaz and Khirbet Martin). In
1994, only the qanats of Membej were reported to be dry. In 2001, all five
sites except Harim had dried up. An additional five sites not recorded by
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Lightfoot were identified where water was present (Shallalah Saghirah,
Jdain, al Qubayji, Marata Es-Shelf and Mou’allaq). Only Shallalah
Saghirah was in fact flowing. In all other sites cleaning took place with
support from the Directorate of Irrigation, during the nineties. Out of the
10 identified qanat sites in the North West, only 2 are still flowing:
Shallalah Saghirah and Harim. In Harim, the Directorate of Irrigation
undertakes regular cleaning of the open irrigation canals. Complete
renovation of these irrigation canals took place in 1995. In 1999 no
cleaning had taken place since decades in Shallalah Saghirah.
In Middle Syria, we re-identified 12 of Lightfoot’s sites and
discovered five more. Of these 17 sites, eleven were dry, three had static
water and three were flowing. The three flowing sites are Arak, Taybeh
and Breij. The most active site is Breij, where the users perform regularly
cleaning of the open sections. They tried to clean the tunnel in the
beginning of the 1990s but stopped after a while when they found asbestos
pipes installed by the government in the 1970s. In 1993, the irrigation
directorate of the Aasi Basin (Homs) conducted a study and sent a
proposal for renovation but nothing happened. In Taybeh, water is still
flowing but the user’s community replaced the qanat at the outlet in 1979
with a diesel operated pump.
In South West Syria, 10 sites were re-identified and 7 more
discovered. Of the total of 17 sites, 6 were dry, one flowed only in winter
and ten were flowing. The map in Appendix 1 shows that the most active
qanat region is the South West. If we use flowing qanats and maintenance
history as indicators we observe that collective action at community level
is strongest in the South West. This is most likely due to the favourable
biophysical and environmental factors, a long uninterrupted history of
social organisation related to the qanats and, thirdly, a policy of regional
government support in the awaj/barada basin.

4.1.2 Short historical background of Syrian Qanats
Dating qanats is virtually impossible as there are rarely
documents and inscriptions that mention the construction (Lightfoot,
1997). Most dating is done through circumstantial evidence. Studies in
Achaemenian history suggest that the qanat technology originated in
northern Persia, during the time of Urartu’s old kingdom (Goblot, 1979;
Briant, 2001). Lambton (1989) explains that the oldest known document is
a cuneiform text32 that mentions a qanat built by Sennacherib (705-681
32

This cuneiform tablet written in Akkadian is currently at the Louvre
(Paris) and is an elaborate and detailed description of the 8th campaign of
the Assyrian King Sargon II in 714 B.C. against the kingdom of Urartu
that was led at that time by Rusa or Ursa 1st
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BC), whose father, Sargon II, claims to have learnt the secret of tapping
underground water in his campaign against Urartu (Lambton, 1989;
Goblot, 1979; Lassoe, 1953). The establishment of the Achaemenid
Empire seems to have enabled the spread of the technique further west
and eastwards (Lambton, 1989; Goblot, 1979; Wilkinson, 1977). Some
attain that the spread did not happen until Parthian times33 and recently,
questions have been posed on the exact translations of the Sargon text and
whether they refer to qanats or to “staircases” to wells and springs
(Weisgerber, 2003; Briant, 2001).
Until today, archaeological evidence lacks to sustain a
comprehensive theory on origin and diffusion and the current scientific
debate centres around the pattern of diffusion and the role of the Persian
empire in the spread of the technique (Briant, 2001). For example it is not
clear whether the Urartians have developed the technique and spread it
westwards, whilst the Persians might have taken the technique to the
southern regions such as Oman and other countries on the Arabian
Peninsula. The introduction of qanats in Central Asia and China may have
developed through contact with the Armenians of Urartu. Wuttman’s
discovery in 1993 of ostraca dating from the fifth century B.C. during the
time of Xerxes or Artaxerxes 1st at the site of ‘Ayn Manawir at the Kharga
Oasis in Egypt indicates a Persian connection (Wutmann et al., 2000). It
establishes a quasi-definite link between the Achaemenid Empire and the
introduction of qanats into Egypt. Forbes (1964) already mentions that
Persians had used qanats in the water supply of the Kharga Oasis in
Egypt, and Persian potsherds are reported in qanats of the Negev desert
(Lightfoot, 1996). Notwithstanding, the Persian influence in technology
transfer must have been substantial. It is possible that qanats were present
in Syria during the Achaemenid era with regard to the expansion pattern
of the Persian Empire.
Although the earliest record of the existence and use of qanats in
Syria is difficult to trace; it is generally believed that qanats must have
certainly been used during Roman-Byzantine times (Lightfoot, 1996;
Kobori, 1982, 1990; Caponera, 1973). Until today, Syrians refer to the
tunnels as “qanat Romani” (Lightfoot, 1996; Kobori, 1982). Much
circumstantial evidence like potsherds, coins and oil lamps tend to prove
this theory. It proves that the qanats were in use but the construction is not
dated, it could well be Persian qanats re-used by the Romans. Goblot
(1979) claims that the technology had already been transferred to Syria by
at least the 2nd century B.C. placing the introduction contemporary with
(Goblot, 1979)
33
The first lengthy report on qanats appeared in a text by Polybius (X.28)
about the time of the Parthian king Arsaces II.
91

the Greeks in Syria (Lightfoot, 1994). Much archaeological research is
still needed to explore the relationship with a potential Persian or even
Greek introduction. What is certain is that during this time, qanats were in
use in the region and must have been known by Roman water engineers.
Syria became a Roman province in 64 B.C. and for this study we assume
that construction of underground water supply systems would have started
from this year onwards. Therefore the first qanats in Syria are at least
2071 years old.
The development of qanats greatly influenced settlement patterns
and local politics and created a regime capable to dig and maintain the
qanats. In Greek and Roman times, the qanats in Syria played a vital role
in the further expansion of the empire and development of thriving desert
cities like Palmyra. With the foundation of the Byzantine Empire, the
Syrian province knew some prosperous periods both politically and
economically. In northern Syria, settlements grew out to be centres of
religion, science, philosophy and arts. Most of these settlements were
provided with water from qanats or handdug wells. Having overcome the
Byzantine forces at Yarmuk, the Arabs overtook the country in 636 A.D.
along with Iran and Egypt. The Omayyads (661-750) made Syria and
Damascus the centre of the Muslim Empire (Cotillon, 1993). The state
ruled by the Omayyads was highly centralized and with the inherited
qanats from previous empires Syria became the most prosperous province
of any Islamic caliphate, and agricultural production flourished (Lightfoot,
1996: Kobori, 1990; Goblot, 1979). The building and diffusion of qanats
after the Islamic Empire most probably continued due to continued
contacts with Persians and the historic spread of Islam (Lightfoot, 1996).
Qanats must be constantly repaired to maintain waterflow and local
populations have continuously altered the shape and construction of
qanats. In some cases qanats lay abandoned for years and were re-used by
new settlers such as Bedouin groups or other migrants. Some qanats were
re-used and altered during the French mandate (Lightfoot, 1996). In the
twentieth century, qanat building slowed down, except for some
occasional attempts in the Ghouta Oasis of Damascus (Goblot, 1979;
Lightfoot, 1996).

4.1.3 Ecology, characteristics and different types of
qanats
Rainfall, evapo-transpiration, topography, morphology and
hydrogeology determine the locations and original discharge of the qanats
in Syria (Lightfoot, 1996). All qanats in Syria are found at or below the
500mm rainfall isohyet and almost 90% within 25km of uplands
(Lightfoot,1996). Most qanats can be found in arid alluvial plains at the
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margins of highland areas or rivers (Lightfoot, 1996; Beaumont, et al,
1989). Alluvial aquifers are the shallowest and most widespread water
bodies in the Middle East (Beaumont, 1989). Due to topographical and
geological diversity, the Syrian qanats vary considerably in type and
construction. In Syria, we can distinguish three main types of Syrian
qanats;
a) spring-based – dug in calcareous karstic solid rock near
mountainous areas.
b) infiltration-based – dug in alluvial plains of relatively flat surface.
c) river-based – dug in the alluvial plain of a main river.
The variety of qanats in Southwest Syria is high. While the qanats in
northwest Syria are short and often spring-based, the qanats in middle
Syria are long and based on infiltration. Southwest Syria contains riverbased qanats, mainly around the city of Damascus and various springbased and infiltration-based qanats. Further differences are due to the
rainfall zone, morphology of the surroundings, soil type and the available
groundwater resources. Northwest Syria has higher rainfall, is hilly and
mountainous whilst middle Syria, the “Badia”, is a dry steppe with a
graduate slope and the soil is sandy and limestone. The southwest of Syria
is mountainous and in the West where the Anti-Lebanon Mountains and
Qalamun range run parallel his dry highland provides excellent
surroundings for qanat construction. The yearly snowfall in both the
Qalamun and anti-Lebanon ranges ensures a good supply of recharge into
both the alluvial plains and the underlying geology. This is most probably
why the concentration of qanats is so high. In the eastern part of southwest
Syria, the boundary of the steppe runs along the mountain range. Here
longer infiltration based qanats can be found, such as those in Dmayr.
In turn, the locations of qanats in Syria, as in other qanat countries
(Bonine, 1989; Wilkinson, 1977), greatly influenced settlement patterns
and traditional field systems. The village and town sites as well as the
amount of irrigated land are determined by qanat construction. Depending
on the estimated flow, cycles, local morphology and soil types, the
amount of land to be irrigated was designated at time of construction.
Seasonal climatic variation causes variability of irrigated landsize with the
smallest surface irrigated during summer time when the qanats provide a
base-flow. At some sites, such as Dmayr, users have agreed to a special
summer and winter irrigation cycle. The effect of global climate change
on qanats has not been investigated properly but farmers do report a
decrease in rainfall over the past decades as the main cause for the dryingup of qanats. However, this must be seen in perspective in relation to the
increase in water demand due to population growth, the introduction of
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pumpwells and subsequent overexploitation of the aquifer resulting in
lower groundwater tables.

4.1.4 Ownership, leadership and abandonment of qanats;
state and fate
On the surface, it seems that the abandonment of qanats is related
mostly to a combination of falling groundwater tables due to over
exploitation, a high rate of migration of the users’ population and the poor
existence of a traditional regime to regulate use and ownership.
At a national level, we can say more about the multidimensional
relationship between ownership, leadership and abandonment of qanats.
Qanats must be regularly cleaned and maintained to ensure water flow
(Lightfoot, 1996; Kobori, 1990; Beaumont et al., 1989; Goblot, 1979;
Wilkinson, 1977). “Flowing qanats” can be used as an indicator for
collective action; there seems to be a correlation between activeness in
cleaning the tunnels and the status of the qanats.
Figure 7 shows the relationship between the last year of cleaning
and the status quo of the qanat. Based on our findings in 2001 (n=44), the
values on the Y-axis show the status of qanats (0=dry, 1=static,
2=flowing) and the X-axis represent the last year of cleaning. Most
flowing qanat sites were regularly maintained and recently cleaned,
therefore we assume that we can take “flowing” qanats as an indicator of
collective action at the site.
qanats sites

status quo

2

qanats sites

1

0
1940

1950

1960

1970

1980
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2000

last year of cleaning

0=dry 1= static, 2= flowing
Figure 7 - Relation status quo and last year of cleaning
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Different types of ownership of qanats systems exist. Full
ownership of a qanat in Syria consists of the land where the underground
tunnel is situated, connected are the rights to use the water of the qanat
and the land irrigated by the water of the qanat. Property rights in Syria
are characterized by a co-existence of the customary law (“‘urf”) and the
formal legal system of the state (“qanun”) (Rae, 2002). The customary
laws are largely based on Islamic principles on property and land tenure
stemming from 19th century Ottoman practices (Metral, 1981, 1982,
1987).
The Ottoman Land Code of 1858 was based upon both Ottoman practice
and Islamic law. It defined the five categories of land: private ownership
(“mulk”), State land (“miri”) and endowment (“waqf”), dead land
(“mewat”), and public land for general use such as pastures for the use of
particular towns and villages, markets, parks and places to pray
(“metruke”). The Code remains the basis for modern state legislation
and the division into these forms of land tenure remains in place today
(…..) Private ownership may be obtained either through transaction, such
as sale (“bay”) or gift (“hiba”), possession, including the reviving of
dead land (“mewat”) and inheritance.
(source: UN-Habitat, 2005)
Full ownership or “mulk” refers to owning the land and its resources and
having the right to use and transfer, either in making it a gift, settling it as
an endowment (“waqf”) or giving it to relatives or descendants (cf. Lewis,
1987, 2000; Vincent, 1995). In Syria, state land is called “amlak eddawlah” and in 1952 the state ordered that “mewat” land was to be reclassed as “amlak ed-dawlah” (Rae, 2002). The ancient categories of
“miri”, mewat’ and “metruke” are formally referred to as state land. All
qanats in Syria are either “mulk” or “amlak ed-dawlah”. Although qanats
in other countries can be part of “waqf” when solely owned by a religionbased institution such as a mosque or church, such full ownership in Syria
was not found. However “partial “waqf” in qanat sites was found where
the full ownership was “mulk” of a large group of different families, as
well as monasteries and mosques. “Mulk” qanat ownership can thus be
divided in land owned by one related family or tribal group and land that
is owned by several, not necessarily related, families and groups. Thus we
categorized ownership of Syrian qanats in; 1) private, where one related
family or tribal group owns the full qanat land and water rights 2)
communal, where a community consisting of various extended (unrelated)
families and other groups owns the full qanat land and water rights 3)
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state, where the government has ownership and responsibility of the qanat
and its land and water rights (“amlak ed-dawlah”).
Leadership refers to the person or entity that is responsible for
initiating and organizing qanat maintenance according to the users. The
leader also manages disputes between users at community level. In most
communities the leadership is in the hands of the mukhtaar (lit. “chosen
one”) referring to the headman of the village. The mukhtaar is authorised
to stamp and sign papers to verify identity and serve as a respected
witness (Rabo, 1996). Often the tribal or religious shaykh is regarded as
second witness in conflict. In a negligible few communities, the first
responsibility was with the local religious leader or shaykh so we did not
include this category in our analysis. In other cases, the state, or
“dawlah”, has the responsibility to initiate cleaning and maintenance and
solving conflicts. The state in Syria constitutes the cadre of police and
army officials, Ba’ath party organisations and the various ranks of
political and administrative bureaucrats (Rabo, 1986). Rabo argued that
the Syrian state could not simply be labelled an authoritarian elite that
represents the “petty bourgeoisie”. Although the Syrian state is a
repressive one “…it also controls the avenues to careers, economic
welfare and prosperity for a great many Syrians. Through this while
complex of contradictions and ambiguities, Syrian politics are acted out”
(Rabo, 1986). Indeed the state has often met public demands by building
schools, roads and increase access to higher education and the rural parts
of the country have greatly benefited from the Ba’ath party policies
(Rabo, 1986). There are also qanat sites with no clearly identified
leadership.
Private and communal ownership are not necessarily connected to
community leadership. In many cases, although the qanat is “mulk”
(private or communal), the state is regarded as the main entity to take care
of the upkeep of the qanat and settle any disputes. To establish ideas on
the relationship between ownership, local leadership and collective action,
we have correlated the status of qanats as indicators of collective action
with these two variables. If we compare the status of qanats as identified
by Lightfoot in 1994 (n=27) with our survey data from 2001 (n=44), we
see some interesting results as displayed in Table 2.
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Status of qanats
Status quo 1994 (n=27)
Ownership
Private
Communal
State

Dry

Static

Flowing

4
0
7

-

1
10
5

Leadership
None
Mukhtaar (community)
State
Status quo 2001 (n=44)
Ownership
Private
Communal
State

2
7
2

-

2
4
10

4
3
12

1
5
3

3
11
2

Leadership
None
Mukhtaar (community)
State

5
7
7

3
5
1

2
4
10

Table 2 - Types of ownership and leadership related to status quo

According to the data in 1994, communal ownership was strongly
related to collective action. Out of all flowing qanats, 62.5% was
communally owned. However, looking at types of leadership, we see
contradictory results. Where we would expect a correlation between
community leadership and collective action, state leadership is actually
strongly related to flowing qanats (62.5%). Similarly with the data of
2001, we see 68.75% of flowing qanats are communally owned as
opposed to 63.16% of dry qanats owned by the state. However, again,
state leadership is strongly related to collective action. These contrasting
results can be explained by the fact that the political environment in Syria
does not encourage initiative at local levels for fear of losing the
repressive power. Likewise, many people do not feel comfortable to
develop initiatives without involvement of the state authorities. Most
qanat users referred automatically to the state as the responsible entity to
take initiative and settle disputes. Even if the qanat was formally
communally or privately owned, the users were not willing to invest time
and money in cleaning and waited for the state to take action on their
behalf. A further investigation into the willingness of the qanat users to
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invest in qanat maintenance sheds some light on its relationship with
flowing qanats (see Table 3).
Status of Qanats
Status quo 2001 (n=44)
Willingness to invest
Yes
No

Dry

Static

Flowing

3
16

2
7

8
8

Table 3 - Willingness to invest and status quo

If we look at the relationship of the willingness to invest in
maintenance at community level and the status quo based on our survey
data from 2001 (n=44), it is clear that unwillingness to invest is strongly
connected with the lack of collective action. Of all dry qanats, 84% did
not have a user’s community that was willing to invest either in time or
financially in maintenance of qanats. The qanat damage was “too far
gone” and members of the community decided they couldn’t do anything
to repair it (cf. McCay, 2002). Some qanats were observed to be dry
because of lack of regular cleaning i.e. the calcareous deposits and debris
had chocked the tunnels and prevented seepage of groundwater (cf.
Lightfoot, 1996). But in many situations this process did not trigger
collective action. One farmer put it like this: “ The qanat is dry because of
God (“min Allah”). If the qanat is dry, we will have to wait for the rains
to clean it again so it can flow and if it is flowing we do not have to clean
it anymore”. This refers to what McCay (2002) calls “dismissal of human
agency”. Culture and religion play a great role in how people perceive and
determine cause and effect (McCay, 2002; Douglas, 2002). In this case,
God (through lack of rainfall) and not humans have caused the qanats to
dry. Therefore the responsibility to make the qanat flow lies with God and
not with humans. In “cultural theoretical” terms, we can say that in those
qanat communities where there is no willingness to invest, the people rely
heavily on state authorities (hierarchy) and leave the maintenance to fate
(fatalism).
In summary, the above analysis shows the multi-dimensional
nature of the causes of abandonment of qanats. Falling groundwater tables
through industrialized over-exploitation, landreform and migration have
often been identified as main causes (Hoogesteger and Vincent, 2006;
Lightfoot, 1996; Vincent, 1995; Beaumont, 1971, 1989, 1993; Safadi,
1990; Birks, 1984; Kobori, 1982). Lack of collective maintenance is
strongly related to the dryness of qanats. Types of ownership and
leadership have a profound impact on the non-emergence of collective
action. Communal ownership seems to be beneficial for the maintenance
of qanats, but state leadership appears to initiate collective action crucial
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to maintaining regular upkeep. These conclusions seem contradictory but
when looking at investment attitudes, we see that many of the users
attribute the causes of dryness of qanats to non-human phenomena like
God or rainfall hence people do not feel inclined to invest. Together with
the political history of the state apparatus in Syria, the result is a heavy
reliance on state and fate to repair and clean qanats.

4.1.5 Laws, rights and regulations for qanat use
Qanat irrigation systems know a complex organisation of cycles
and rights based on time, volume and discharge (Lightfoot, 1996;
Beaumont, et al.1989; Wilkinson, 1977). In Syria much of these systems
remain partially intact at flowing qanat sites. Three main use rights of
qanat water can be distinguished; the right to drink, the right to use the
water domestically and the right to irrigate. The right to drink and use
water to wash before prayer is free to everyone that visits the qanat
(outlet). This is based on the so-called Islamic “Law of Thirst’ that all
people and animals must be allowed to drink and use the water. The right
to use the water for domestic purposes is free but generally confined to
those living in close proximity of the qanat outlet. Irrigation rights are not
free and confined to certain families and groups. According to Islamic
law, water cannot be owned unless it is stored and measured (Vincent,
1995; Bulloch & Darwish, 1993; Metral, 1982; Caponera, 1973). Islamic
law distinguishes between rivers, springs and wells (Bulloch & Darwish,
1993) and the spring category that applies to qanats. Natural springs are
free for all to use. Those who have “uncovered a spring and caused it to
flow” own the discovered spring communally. If a spring is uncovered on
someone’s private land, ownership is not disputed but Islamic law obliges
the owner(s) to offer water free of charge to others (Vincent, 1995;
Bulloch & Darwish, 1993; Metral, 1982). It is difficult to establish who
actually uncovered the spring at qanat sites in Syria but those families and
groups who have the right to use the qanat water for irrigation define the
users communities that own the qanat.
The irrigation rights are bound to a complex system of timeshares
and cycles. Each qanat user has the right to irrigate for a certain period at
a designated time. His/her water share is measured in time and sometimes
volume when the qanat has an irrigation reservoir. For each qanat, the
total of timeshares is arranged in a rotation cycle or period of irrigation
called “addan”. For example, Dmayr has three qanats; Drasia qanat,
Maitaroun qanat and Mukabrat qanat. The addans are respectively 26, 28
and 16 days. It is not clear what process defines the length of the addan.
Many qanat users did not remember and explained that the very first
families originally owned each day. This would mean that in Dmayr there
were originally 26, 28 and 16 user families for each respective qanat. With
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the qanats dated somewhere in the 2nd century A.D. it is unlikely that this
is the case. Another possible explanation is that the soil and crops require
this particular cycle of irrigation for it to be fertile. In any case, the length
of the addan is rarely changed. The lengths of the timeshares however do
change and are subject to inheritance, division and sale.
Another measurement that is observed to regulate qanat use is the
use of irrigation reservoirs or “birkeh” in Arabic. If a qanat gives
sufficient water, the flow and thus irrigation practices will continue for 24
hours/day. However, when a decrease in flow is observed and does not
provide enough pressure to reach the outermost lands, the users will build
a collection reservoir to regulate the flow. The reservoir is then opened for
a specified amount of hours per day. The collected body of water will then
provide enough pressure to reach the outer borders of the irrigated land.
The birkeh is often guarded by a so-called “natur” who opens and controls
the valve, directs the flow towards the users at the designated times and
measures the given volume using a pole placed in the birkeh. In most
cases, the user’s community pays the fee of the natur through a pooled
money system called “sunduq” (lit.box). In this system, the users pay a
certain fixed amount per year for their irrigation shares to a qanat
committee consisting of the biggest shareholders. These payments are
collected in a common fund from which repairs, fees for the natur and
other costs are paid.
There are regulations and laws that protect the tunnel of the qanat
system. The main traditional law to prevent qanats from drying out is the
so-called “harim” principle where no water well can be sunk within a
specified distance from another water project (Vincent, 1995, Beaumont
et al. 1989; Caponera, 1973). In Syria, harim is a defined boundary
around the qanat tunnel, source area or outlet in which it is forbidden to
drill wells or dig another qanat. The exact definitions of the boundaries
vary from site to site but the range is between 1 and 5 kilometres
depending on the local conditions. In Syria specifically, the harim rule is
barely implemented on the existing qanat sites. In Dmayr and the
Qalamun region, some communities still apply the rule. In the Damascene
countryside, the harim is defined at 1 km2 around the source of any qanat
with a discharge of 10 l/s. For example in Dmayr, when the Ministry of
Tourism wanted to build a hotel resort with health spa supplied by one of
the sulphuric qanat springs in its vicinity, the local farmers’ association
and qanat users managed to stop the construction based on harim.
Apart from the customary laws and rules, the national water
legislation does not have any reference to qanats in particular. Most of the
qanats are regarded as springs underneath private or community lands
therefore implying private or community ownership or under the control
of the Directorate of Antiquities. The local or regional governments do not
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pay specific attention to qanats or qanat maintenance apart from the
southwest. For the past 15 years the government has allocated a certain
budget on a yearly basis to maintain qanats where necessary in this region.
There is a discrepancy between the official legislation on water
management and the support/maintenance needs of qanats. Where the
qanats used to be subject to a body of rules and regulations of a central
government in the past, in Syria today, the systems are not regarded as
significant. The priorities for the government today are geared towards
bigger groundwater projects that promise a higher return, albeit shortterm. For the institutional context and enabling environment of collective
action on maintenance this could prove to be detrimental to the longevity
of qanats.

4.2

Groundwater resources, policy and institutional
reform in Syria

Water policy is a sensitive issue in Syria. Syria’s national policies
on water and irrigated agriculture have always been based on a strong
desire for food self-sufficiency. This is reflected in the amount of water
that irrigated agriculture draws from Syria’s water resources compared to
industrial and domestic use (See Table 4).
Syrian Arab Republic
Agricultural water withdrawal (10^9 m3/yr)
Domestic water withdrawal (10^9 m3/yr)
Industrial water withdrawal (10^9 m3/yr)
Total water withdrawal (summed by sector) (10^9
m3/yr)
Agricultural water withdrawal as part of total (%)
Domestic water withdrawal as part of total (%)
Industrial water withdrawal as part of total (%)

1993-1997
13.6
0.53
0.28
14.41

1998-2002
18.93
0.66
0.36
19.95

94.38
3.678
1.943

94.89
3.308
1.805

Table 4 – Total water withdrawal in Syria per sector - source: FAO Aquastat 200434

The current water crisis means that this policy simply will not
hold up in the future (Elhadj, 2004; Salman, 2004). Syria is now waterpoor and still weighs heavily on agricultural resources: as a dominant
economic sector it counts for 32% of the GDP and 60% of the non-oil
exports (Salman & Mualla, 2003; Bazza & Najib, 2003; Le Moigne,
1992). The Euphrates is the country’s main river but with an unequal

34

http://www.fao.org/ag/AGL/aglw/aquastat/dbase/index.stm
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distribution of its irrigation water the country is not able to meet the
increasing water demand (Kabour, 1992);
It is apparent that water demand in Syria will grow more rapidly
within the next twenty years: forecasts expect that the Syrian population
will increase from 18 million in 2001 to more than 28 million in 2020.
This increasing demand for water puts enormous strain on the
underground aquifer, which results in lowering water levels and
increasing salt concentration. As stated above, it is clear that any
solution that allows an increase in water resources will be of great
advantage to the country. Many solutions were undertaken by the
government of Syria to solve the problem by building dams and creating
multipurpose reservoirs. Water that becomes available by catchment is
used in power generation and in irrigation. The development of nonconventional water resources including water desalination technologies
will constitute an important source of water that augments the national
water budget. Desalination technologies will permit Syria to invest the
seawater and its brackish water in the eastern regions in order to obtain
industrial and fresh drinking water.
Source: Higher Institute of Applied Science and
Technology Damascus, 2003
A government policy based on increased water supply without
looking at demand management is ecologically dangerous. Hunt (2004)
analysed that an unlimited increase of local supplies either by global water
movement or desalination will remove the main limitation for population
growth and ultimately lead to disruption of the entire ecosystem. The
challenge is to look at water resources, not only from the supply side but
also from the demand side. This section looks at recent development on
Syrian policies to manage its groundwater resources. Solutions are multifaceted and are sought in building dams, desalination, artificial
groundwater recharge, expansion of irrigation schemes, increase of water
supply by rivers like the Euphrates, increase in the supply of freshwater
sources in coastal regions, demand management of urban water use and
irrigation efficiency and waste water management (ElHadj, 2004; Salman,
2004; Salman & Mualla, 2003; Bazza & Najib, 2003; Hamdy, 2001;
World Bank, 2000; Beaumont, 1993; Wakil, 1993; LeMoigne, 1992;
Rabo, 1986).

4.2.1 Challenges per groundwater sector
The growing groundwater scarcity and dramatic drop in levels
since the 1990s have triggered studies at national level by the Japan
International Cooperation Agency (JICA), the Netherlands and the UN
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Food and Agriculture Organisation (FAO). All of these studies mention
the lack of access, availability and reliability of national water resources
data (Elhadj, 2004; Salman, 2003, 2004; Bazza & Najib, 2003). The
country water balance does not seem to be consistent and varies according
to the different sources of information (Salman, 2004). Despite this data
inconsistency, all studies consulted agree that groundwater is the single
most important challenge for Syria in the future.
By far the main demand for groundwater comes from irrigated
agriculture (more than 90% of the total water use), which has doubled in
surface area since 1985 due to furrow irrigation for subsidised crops like
wheat, cotton and sugar beet combined with an inability to prevent
excessive abstraction and inadequate demand management (Salman, 2004;
Bazza & Najib, 2003). The result is the mushrooming of pumped wells for
irrigation and a serious country-wide drop in groundwater levels except in
the coastal areas. Agriculture is the main cause of over-exploitation and
degradation of water quality in the Arab region (UNDP, 2003, 2005).
Therefore the main policy issue in this sector is to increase water use
efficiency at the demand side. Since 2003 there has been a real push for
more efficient irrigation technologies like drip irrigation and institutional
reform such as the establishment of coordination mechanisms and
possibly Water Users Associations (Bazza & Naijb, 2003).
Urban water supply is the second increasing problem in Syria. In
the past 20 years, urban populations have grown exponentially in Syria as
in many other countries in the Middle East. In the major cities of
Damascus and Aleppo there is a regulatory summer schedule for drinking
water supply. The diminishing water sources and urban population growth
force local municipalities to halt the supply of drinking water to specified
blocks of households at 18:00 or earlier if the drought is severe. This
restriction is lifted as soon as the first rains arrive. Also, the piped
distribution system looses a considerable amount of water due to leaks
and cracks. Industrial use of water has increased with the urban population
growth and expansion of industrial production areas and factories.

4.2.2 Institutional reform and Syrian water legislation
International studies and the lack of consistent information and
data on water resources led in 2002 to the establishment of the Syrian
Water Resources Information Centre (WRIC) with international support
from Japan35. The longterm objective is to achieve integrated and
sustainable surface and groundwater management in Syria (Salman,
2003). This was a first concrete step of reform within the water sector. All
35

http://www.wric-sy.org
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previous attempts had been cosmetic (Salman, 2004). Lack of
coordination between ministries and directorates was identified as a great
hindrance to the implementation of strategies (Salman, 2004; Bazza &
Najib, 2003). Until recently, the Ministry of Irrigation (MoI) had most
responsibilities for Syrian water resources. With its headquarters in
Damascus it was decentralized to basin level in general directorates for
the respective basins (Aleppo, Yarmouk, Barada & A’awaj, al A’asi:
Orontes, Steppe (Badia)/Homs, al Khabour & Tigris Basin (Jazira), al
Furat (Land Reclamation), and al Saahel or Coastal Areas). In January
2006, the organization of the MoI initiated a drastic reform to improve
efficiency following policy recommendations. These recommendations
included the establishment of a General Organisation for Water Resources
(GOWR) and a move away from the basin levels. No data is available on
the impact of this reform at local level. At the time of our fieldwork, the
overall institutional framework was hierarchically organized and it is not
expected that this had radically changed.
Syrian water laws and policies with regard to sustainable use of
groundwater aquifers had been severely underdeveloped until 2000 when
well-drilling licensing was banned. Increasing realization of the
groundwater crisis led to subsidies for modern irrigation technologies at
farm level and the development of several measures in 2000 and 2001.
Table 5 shows an overview of the main policy measures.
Measures
• Well drilling is banned in the Cretassic layer
• Only public ministries can drill wells in the
Cretassic layer for domestic water supply
• Forbidding cultivation of irrigated summer
crops in the steppe areas to preserve fossil
aquifers
• Obligation to license all unlicensed wells by
July 2001
• Well drilling licensing is banned
• Licensing renewal for drilling wells to
replace old ones is banned
• Well deepening licenses are subject to
conditions
• Pumping system installation is not permitted
unless renewable water is available
• Installation of flow meter in wells
• Grant irrigation license to farmers in flow
meters
• Allocate annual budgets and loans for
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Legal Document
Decision no. 6
(17/02/2001)
Decision no. 30
(21/10/2000)
Decision no. 22
(30/04/2001)
Circular no. 13
(31/08/1999)
Circular no. 31
(03/06/2000)

Decision no. 31
21/10/2000
Decision no. 3

•

adoption of modern irrigation techniques and 03/05/2000
strategic crops
Establishment of a inter-sectoral ministerial Decision no.11
committee to promote conversion from 05/07/2000
traditional irrigation methods to modern
irrigation techniques

Table 5 - Main water policy measures (adapted from FAO, Bazza & Najib, 2003; Fiorillo
&Vercuei, 2003)

The official procedure of closing a well is as follows: if the
government discovers the drilling of a well, the well is closed, the drilling
equipment confiscated and drillers and farmers taken to court for trial.
Usually they have to pay a fine or serve some time. If it is observed that a
new well is already drilled, the well will be closed and farmer arrested.
The issuance of drilling licenses moved many farmers into “illegal” well
drilling (Wessels et al, 2001). In a short participatory survey on
groundwater use that we carried out in Aleppo Province36, we found that
many “illegal” wells are increasingly dug and closure is rarely done.
Actual implementation of groundwater measures proved to be very
difficult and through clientelism and patronage, most farmers avoided
being fined or arrested. The spread of the technology also had severe
social consequences; in northern Syria we found several villages where
families killed each other because someone had drilled a pumped well too
close to his neighbour. The rapid increase of privately owned pumped
wells, or “pump revolution” as Molle (2003) calls it, has widespread
hydrological, socio-political and economical implications throughout the
Middle East and Asian arid countries (Molle, 2003). It is also one of the
main causes for the abandonment of qanats.

4.2.3 Qanats versus pumps, competing for the aquifer
The competition between pumps and qanats for water resources
had been identified early since the introduction of the new pumped well
technology in the 1960s in the Middle East. Ehlers & Saidi (1989)
reported that “The change from qanat irrigation to water exploitation by
means of motor pumps and large dams has had tremendous effects on the
fragile ecology of the arid highlands of Iran”. Molle (2003) reports that in
the Assadabad region that Ehlers & Saidi studied, the numbers of wells
were 39 in 1962, 439 in 1969 and a staggering 1,386 in 1979; all qanats
dried up. Between the 1960s and the 1980s qanats in Iran symbolized
Wessels, J.I., Arab, G., Aw-Hassan, A. (2001) Participatory Survey on
Institutions and Ground-water use, Aleppo Province, Syria- project report
for NRMP, ICARDA, Syria, 29 pp.
36
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backwardness as opposed to the promising future of diesel pumps (Molle,
2003; Ehlers & Saidi, 1989). Hoogesteger (2006) also reports that most
qanats in the Zayandeh Rud river basin have dried up due to drilling of
deep boreholes. Similarly in Syria, the rapid drying up of qanats
corresponds with the introduction of tube wells (Lightfoot, 2003, 1996).
The most vivid example of which are the dried up qanats around Homs.
After the landreform in 1958, the allocation of land to formerly landless
families, gave households the opportunity to exploit the water resources
underneath the land. The farmers had enough capital to buy drilling and
pump equipment and there were no restrictions. The Ministry of Public
Works and Water Resources did issue as law (no 208) to prohibit digging
of wells in certain areas like the Ghouta Oasis but these were completely
ineffective (Naito, 1985). Currently by far most of Syria’s agricultural
groundwater supply is provided by pumps.
Apart from the geophysical consequences of falling groundwater
tables, the introduction of pumped wells also had considerable social
implications. Formerly cohesive qanat communities disintegrated when
the users started to drill pumped wells. Investment costs in construction
were high compared to the maintenance costs of qanats, but with the
growing demand for irrigated agriculture and the short-term high return
from pumps, the well-off farmers often decided to opt for drilling a
private well. This created a discrepancy with poorer farmers who could
not afford to invest in modern technology. In Syria, at those qanat sites
that dried up since the introduction of pumped wells, migration rates were
very high. At the qanat sites where pumps did not destroy the qanats, the
social organization stayed relatively intact and qanats kept flowing.
In January 2006, a drastic reform of the organization of water
institutions started. The shift will implicate a move away from an
organisation based at basin-level. Water policy in Syria has long been
focused on the increase of water supply. This focus is now being
gradually shifted towards control of water demand. Since 2000 new
measures and laws have been implemented towards this goal. But we
found that the laws on well drilling are completely ineffective on the
ground. The use of (illegally) drilled boreholes and the consequent falling
of groundwater tables are the biggest challenge for qanats at national level
in Syria. Even though, at sites not affected by pumps, collective action for
qanat maintenance slowed down. A deeper analysis of what really
happened at community level is needed to find endogenous dimensions
that inhibit collective action for qanat maintenance.

4.3

Conclusions

Discussed is the status quo of flowing qanats in Syria. Our
national reconnaissance survey formed the basis for an update of the
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findings of Lightfoot in 1993/1994. It gives a most current overview of
the distribution and status of flowing qanats in Syria. 44 sites in Syria
containing 101 qanats were re-identified and discovered. Three main types
of qanats can be distinguished; spring-based, infiltration-based and riverbased. A general trend of abandonment is confirmed in our results.
Biophysical causes for abandonment are found in silting up of calcareous
deposits, earthquakes, floods and dropping groundwater levels.
Sociocultural causes mainly lie in the lack of collective maintenance,
adoption of new extraction technologies, high rate of migration of users
and the socio-political impact of Syria’s landreform in 1958.
A short historical background of Syrian qanats is given.
Archaeological evidence lacks to sustain a comprehensive theory on the
diffusion and role of qanats in Syria’s history. However, it is generally
assumed that qanats in Syria must have been used since Roman-Byzantine
times. The development of qanats in Syria influenced land use patterns
playing a vital role in expansions of Greek, Roman, Byzantine and Islamic
Empires.
Flowing qanats can be used as an indicator of the presence of
collective action at community level. The cause of abandonment is not
one-dimensional and at national level we focused on the multidimensional causal relationship between ownership, leadership and
abandonment of qanats. A strong relationship between communal
ownership and collective action was found. However, we also found that
private and community ownership of qanats is not necessarily correlated
to community leadership for collective maintenance. In many cases, the
state is regarded as the main entitity to initiate and lead collective action
on qanats. The unwillingness to invest in maintenance is strongly related
to the lack of collective action. A dry qanat or a qanat silted-up with
calcareous deposits does not trigger collective action of the users
community. There seems to be a “dismissal of human agency” in the
local perception on the causes of the drying up of qanats. In those
communities where there is no willingness to pay, people rely heavily on
state authorities and leave the maintenance to fate.
Rules, rights and regulations for qanats are mainly based on
customary principles and Islamic law. The irrigation rights are bound to a
complex system of inherited and traded timeshares and cycles.
Furthermore there are regulations in place to protect the tunnel and
groundwater extraction area of the qanat system. There is a discrepancy
between the priorities of the national legislation on water management and
the maintenance needs of qanats. Only in one district (Damascene country
side) has the government had a regular subsidy system for maintenance of
qanats.
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In 2006 a reform of water institutions was initiated. It remains to
be seen how these reforms will affect the situation for qanats on the
ground. Illegal well drilling and avoidance of laws were found to be
present and difficult to stop without an adequate policing body.
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Chapter 5

Shallalah Saghirah

Introduction
This chapter is the social, historical and ethno-geographical description of
the case study site of the village of ál Shalaall ál Saghiir37. An
anthropological field study and a short hydrogeological assessment form
the basis of this chapter. It is an account of events that happened during
the years 1998 to 2003. It is aimed at giving insight into the internal
dynamics of a typical qanat community in rural Syria. Appendices 1 and 2
give background information about the pilot site such as detailed maps as
well as an overview of important marriage alliances of the users
community.

Organisation of this chapter
The first part of this chapter deals with the local geography of the case
study. Specific focus is given to the use and characteristics of the qanat.
An account is given on the present groundwater use near the site and its
effects on the aquifer that is feeding qanat. The second part looks more at
historical, political and social transformations at community level. It
describes a detailed history of the village, the various family ties and the
social relationships between the users.

Figure 8 - The village of Shallalah Saghirah
37

The proper transliteration for Shallalah Saghirah is ál Shalaall ál
Saghiir which means “little waterfall”. For the sake of consistency, the
local term Shallalah Saghirah is used here. This term is also used in the
official 1:50.000 topographical map of the Republic of Syria no. Ni.37XIV-D-c.
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5.1 Background of the site and its qanat
This section describes the historical and geographical background
of Shallalah Saghirah located in northwest Syria. Although rapid changes
took place over the past 100 years, the village did not have electricity at
the time of fieldwork38, educational levels were low, the schoolteacher
from Aleppo province rarely visited the school building, and there was
public transport only on request. The village was too small to exist in the
demographic statistics. But it had its own autonomous water supply, a
Byzantine qanat.

5.1.1 Shallalah Saghirah, small village on the fringe of the
Syrian steppe
Perched on the hillside,
the first striking characteristic of
the village is the presence of the
traditional dome shaped houses
(kubbeh) as displayed in Figure
9. This type of buildings is
characteristic for North Syria. It
is without doubt, the style that is
best adapted to the harsh
climate. It stays very cool inside
during the hot summers and
warm during the cold winter
months. Built on a square
foundation of thick mudbrick
walls, the kubbeh lets little light
through. With an occasional
window, most houses only have
little square shaped holes that let
in some draught for cooling in
summer. To create a spacious
Figure 9 - Entrance to Shallalah Saghirah
living quarter, two squares are
connected with an arched
opening, sometimes even three
squares are connected to create a longitudal room for events like weddings
and group gatherings. The kubbeh was the first type of houses that
Bedouins in Syria inhabited when they gave up living in tents
38

The supply of electricity was planned for the year 2004; when last
visited in 2003 signs on the dwellings were made by the electricity
company to designate where contact points should be made.
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permanently (Hamidé, 1959). The origins of the model are not well
known but a similar shape has been recorded since pre-historic times. The
houses each have their own designated use ranging from living/bed room,
storage, kitchen, barley or cotton storage (See Figure 9).
Smaller kubbeh are built for the storage and drying of chicken
dung to use for fuel. Old houses of deceased family members are not reinhabited. These old houses are used for sanitary purposes. The village
does not have septic tanks or latrines; most male inhabitants toilet in the
corners of the wadi, whilst female inhabitants use the old houses or sheep
pens. Water in a plastic pourer called “ibrik” is used for washing and
cleaning.

C

C

A = bedroom
B = bedroom
C = living space
D = kitchen
E = storage

D

B

F = tanour/bread oven

A
E

F
Figure 10 - Typical lay-out of a dwelling in Shallalah Saghirah
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As well as the traditional kubbeh
60
style houses, the village has been
50
increasingly introduced to the modern
square houses. These houses have a flat roof
40
and are built using reinforced concrete and
30
cement. Mudbrick storage buildings are
usually kept as the traditional bread oven
20
(tanour) which is used on special occasions.
10
The advantage of the modern house is that
is does not require annual maintenance by
0
adding mud. But the disadvantage is the
heat in summer and difficult to keep warm
in winter. In winter, all households install
iron diesel stoves with a pipe that is guided Figure 11 - Rainfall Shallalah
through a hole in the wall. The stove is Saghirah in the year 2000
placed in the middle of the room to give

maximum heat all around.
Around 25 households live in the small village of Shallalah
Saghirah. It lies between the 200-mm and 250-mm rainfall isohyets and
has a semi-arid climate of hot dry summers and relatively cool winters
with rain showers. precipitation occurs as winter rain and falls between
November and May, with a peak in January (see Figure 11). The village
area comprises a watershed that lies between 300-600 m above sea level
and is situated on the eastern feet of Jebl al Hoss hill range. The total
surface of the watershed is about 5.5 km2. The slopes and the plateaus are
extremely stony. Hydrologically, Shallalah Saghirah is located in the
Jabul catchment and the drainage pattern is directed east towards the
nearby Jabul saltlake.

5.1.2 Historical background and development of qanats
around the pilot site
The water in the village is supplied by a 1500-year old qanat.
Although it is the only working system in the vicinity, the qanat in
Shallalah Saghirah is not isolated (See Map 6). An important site near
Shallalah Saghirah is the old Byzantine site of Ras’m al Nafl. This village
is strategically located northeast of Shallah Saghirah along the road
between Sfeereh and Khanasser. The origin of Ras’m al Nafl is late
Roman/early Byzantine era. The main evidence of Byzantine settlement is
the concentration of church foundations west of the modern village
towards the Jebl al Hoss. In their aerial research on Roman Syria,
Mouterde & Poidebard (1945) observed the remains of several churches
and an underground qanat that cut in to the hills of Jebl al Hoss, a site
called Mu’allaq. He reckoned the sites were part of a Roman military
range that later became Byzantine settlements. According to the nearby
farmer, it has dried up since the 1930s.
The village of Ras’m al Nafl is located at a strategic site on the
fringe of a major saltlake. During the early Byzantine Empire it formed
part of a second line of defense against nomadic raids and invasive troops
in an effort to push back the borders of the Byzantine Empire. The first
line of defense was situated more towards the Euphrates in the East
(Haasse, 1983). In the 5th Century A.D. Syria formed part of the Byzantine
Empire after the dissolution of the Western Roman Empire. Looking at
other Byzantine settlements in the Khanasser Valley and Jebl As-Shbayth,
one can assume that the outposts were positioned in two rows running
parallel to each other from North to South; a line of outposts on the
eastern side of Jebl As-Shbayth, with the plateau as buffer zone and a line
on the eastern side of Jebl al Hoss. In the between the rows of settlements
lay the Khanasser Valley, closed off the South by the town of Khanasser
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(then called Anasartha) and few military outposts like al Hammam. This
buffer zone of defense was suitable for agriculture and hence could
provide supplies to the border troops. It protected the villages north and
west of Jebl Al-Hoss and, most importantly, prevented invaders pushing
through to the city of Beroea (Aleppo) and the northern Byzantine cities
like Antioch, the second most important city of the empire, where the
main monasteries and philosophical schools of the eastern Byzantine
Empire were located.
After Emperor Constantine had made Christianity the state
religion, the Byzantine Empire was constantly threatened by attacks from
outsiders. The defenses were necessary in the late Roman-Early Byzantine
6th century because the Sassanians in the East were a constant threat to the
state. In the late sixth and early seventh century, two great powers, the
Byzantine and the Sassanians, ruled the Near East (Bloom & Blair, 2000).
The Byzantines had inherited the East Roman Empire that stretched from
Byzantium or Constantinople (present day Istanbul) to the south of Syria.
Emperor Justinian (r. 527-65) brought relative peace to the Empire.
Justinian and his general Belisarius re-conquered many of the further
reaches of the empire. To celebrate his victories, Justinian spent a
considerable amount of time building churches, monasteries and schools.
In 550 he rebuilt the famous Hagia Sofia in Constantinople.
Yet despite his successes, Justinian still faced a constant threat
from the Sassanians in the East. These Persian-speaking Zoroastrians
ruled a territory roughly covering modern day Iraq and Iran (Bloom &
Blair, 2000). For centuries the Sassanians and Byzantines waged wars
against each other and the border between the Persian and Byzantine
Empire was moving periodically39. Procopius, historian and chronicler of
Justinian and his general Belisarius, mentioned in his history of the wars
that in April 531 A.D. the Byzantine army encamped in the city of Chalcis
(modern Kinnesrin). The enemy troops were in a place called Gabboulon
(near the Jabul saltlake, north of the Khanasser Valley) one hundred and
ten stades40 (approximately 20.2 km) away from Chalcis (Procupius
translated by Dewing, 1914). Once they learned of the proximity of the
Byzantine army, the Persian army retreated to the city of Callinicus, on
39

In 540 the Sasanians sacked Antioch in northern Syria and were
controlling the region. The continuous fighting between Sassanians and
Byzantines continued over almost a century until the mutually ignored
threat from the South determined the future of the Syrian province; in 633
A.D. the Muslim Arabs conquered Syria and ultimately brought it to the
centre of the Islamic empire when the capital was moved from Medina to
Damascus by the Ummayads in 661 A.D (Hitti, 1959)
40
One stade is approximately 184.4 meters
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the bank of the Euphrates. The Byzantine army followed suit. A long
battle followed that finally ended in the retreat of the Persians. The Syrian
province had now been freed from the invaders. It gave way to a period of
prosperity. Justinian made use of this period by rebuilding and restoring
fortresses and towns like Antioch, Chalcis and Sergiopolis (modern
Rusafa). The Emperor bestowed the same careful attention on all the
towns and forts which lie on the farthest borders of Euphratesia, namely
Barbalissus41 and Neocaesaria and Gaboulon42 (Procopius translated by
Dewing, 1914). All these locations lie in the area around Shallalah
Saghirah and the Khanasser valley. It is most likely that the many
churches and qanats in the Khanasser valley were built during Justinians’
reign.
In order to assure the safety of the Syrian province, military zones
such as the ones in the Khanasser Valley were thus needed and very
important. Obviously, the border outposts needed water supply, hence the
presence of qanats. Exactly in this period Justinian built many water
supply works like dams, sluices and aquaducts. Although qanats are not
literally mentioned, Procopius describes in his book “Buildings” how
Justinian rebuild the water
supply of the city of Cyrus
(modern Chorres);
The interior of this city had
been destitute of water
from ancient times; outside
of it there had been a
certain extra ordinary
spring which provided a
great abundance of water
fit for drinking…..so he
(Justinian) dug a channel
outside the city all the way
to the spring, not allowing
Figure 12 - Oillamp found in qanat Shallalah
it to be seen, but
Saghirah
concealing it as carefully
as possible, and thus he provided the inhabitants with a supply of
water without toil or risk (Procopius translated by Dewing, 1914)
The origin of most qanats in the Khanasser valley is therefore
probably Byzantine, more specifically Justinian. The fact that the current
local population calls them “Qanat Romani” does not necessarily refer to
41
42

Near modern Meskaneh (north east of Khanasser Valley)
modern Jaboul
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a Roman origin, it refers to an ancient origin. In fact, the Byzantines,
although they spoke and wrote Greek, considered themselves to be the
only true Romans and Arab authors later acknowledge the Byzantines’
claim by referring to them as “Rum” meaning Romans in Arabic and
calling the Europeans, including the pope of Rome, the Franks (Bloom &
Blair, 2000). Although Safadi (1990) says that the appellation for qanats
in official Syrian documents is “Foggara”, we prefer to use the colloquial
term “Qanat Romani”. It is very well possible that the term “Qanat
Romani” in fact refers to “Byzantine Qanats”.
Further evidence of the likelihood of Byzantine origin of qanats
in the Khanasser valley has been found in Shallalah Saghirah. Underneath
the kubbeh houses basalt remnants of foundations, most probably from
Byzantine buildings, can be found. One of the main rooms, contains a
basalt doorpost. In addition, in one of the tunnels of the qanat of Shallalah
Saghirah, we found a Byzantine oil lamp during the renovation in the
summer of 2000 (See Figure 12) . Ancient diggers or maintenance
workers most probably used the oil lamp. Because of the finding we can
approximately date the age of the qanat. The precise dating of qanats is
virtually impossible, unless their construction was accompanied by
documentation or, occasionally, by inscriptions (Lightfoot, 1996). With
the found artifact we have some idea about the age. Two Byzantine
crosses were carved in the sides of the walls, probably diggers died in
these spots or water was found. The lamp has been officially dated in the
first half of 6th century by archaeologists. This period coincides with the
reign of the Emperor Justinianus (527-565).
The qanat of Shallalah Saghirah was most likely a drinking water
supply system for nearby military outposts guarding the plain between
Jebl al-Hoss and Jebl As-Shbayth. Remnants of buildings and pottery
fragments show the presence of either a small farm or permanent outpost.
The presence of the churches in the Khanasser valley indicates that the
zone was relatively peaceful, more a place to rest and be fed for the
soldiers who need to relax after the frontier battle duties. Remnants of
terraces or water harvesting systems can be observed on the hill slopes
surrounding the wadi where the qanat draws its water. It suggests that
relatively large-scale farming was practiced to feed the soldiers on the
frontiers. Haasse (1983) suspects the terraces were used for vineyards due
to the location towards the direction of the sun but the shape of the
terraces does not suggest a particular crop. Some terraces run along
vertical lines from top to bottom and the width of the walls does not
suggest they have been used for grapes specifically. Thorough
archaeological research is needed for clearer suggestions on the
agricultural use of these remnant terraces. During their transects in 1938,
not far from Shallalah Saghirah, at the valley of Ruwayhib (W a d i
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Boutma), Mouterde & Poidebard (1945) found basalt remnants of a
church foundation. One of the lintels bore the inscription dedicated to “the
glorious Mother of God, the Virgin Mary” by “the famous leaseholder of
the saltworks, Theodule” and was dated 553 A.D. Assumedly, during that
time, the nearby Jabul salt lake was actively exploited and well protected
as a commodity.
During Justinian’s reign, it is assumed that the qanat of Shallalah
Saghirah was regularly cleaned and maintained by the Byzantine state
institutions. The construction of qanats in Byzantium was a state affair as
Tate explains : « La construction d’ouvrages d’irrigation, le creusement
ou l’entretien des réseaux de qanats aux confines de la steppe, enfin, ont
exigé des resources dépassant de loin celles des villageois : d’une
manière ou d’une autre l’intervention de l’État a été nécessaire ». (Tate,
1992)
All but one of the qanats present in the Khanasser valley have
dried up or been neglected. The most well known qanat is the system of
the town of Anasartha (modern-day Khanasser). This qanat was estimated
to be 12 kilometers long (Hamidé, 1959). In 1959, Hamidé (1959)
observed and described the qanat of Khanasser. At that time it irrigated 15
Ha of gardens and had a discharge of 8 litres per second. The qanat of
Khanasser stopped flowing in 1975 after the introduction of pump-wells
in the area west of the Khanasser Valley. In the modern town of
Khanasser the Byzantine remains are visible in the street, in newly built
walls and inside residential houses. The amount of artifacts, foundations
of house and churches indicate a flourishing Byzantine settlement that
needed a substantial water supply.
Other antique qanats and water harvesting dams in the Khanasser
valley can be found on the southern fringes of Jebl As-Shbayth, the
settlement of Kleya and various other places. In the area around alHammam south of Jebl As-Shbayth, we found a line of airshafts with
original casings. The water in the qanat was standing still but according to
the local population, the qanat has flowed and in times of heavy rain, the
reservoir fills up with harvested rains. There has not been a systematic
archaeological survey or excavation of qanats in the Khanasser Valley.
This study has not further regarded dried up qanats. The likelihood of the
presence of more underground water tunnels hidden underneath
unexcavated Byzantine settlements is high.

5.1.3 Physical characteristics and hydrogeology of the
qanat in Shallalah Saghirah
The qanat of Shallalah Saghirah is 406,9 m long, with eight
airshafts of which seven are open and one is filled with debris and basalt
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stones. The shafts provide oxygen and a draft of air through the main
tunnel that cools down the water. The accumulation of debris in airshafts
happened over a long period of time during flash floods of the wadi, that
deposited basalt stones from the layer on top of the surrounding hills in
the airshafts. Furthermore, children and local inhabitants have thrown
debris into the shafts. Two shafts above the main tunnel were closed by
one basalt stone covered with topsoil. These two shafts provided the
habitat for bats. Both of these were located during renovation and opened
by the workers. See Map 1 for a detailed map of the qanat.

Map 1 - Detailed map of the qanat in Shallalah Saghirah

The qanat taps its water from the Middle Eocene rock formation,
which is fractured at certain places. The qanat is fed by two springs. The
local names of the springs are called Jub al Saghir (Airshaft 8) meaning
“small well”, and Ras al Nebe’ , meaning “head of the source”. The Jub al
Saghir is 15.80 m deep and the water is colder than the Ras al Nebe’. The
Ras al Nebe’ is directed into the wadi and does not have an airshaft
located above it. The Ras al Nebe’ is the main supplier of water while the
Jub al Saghir can be considered as a second helping spring. The qanat can
be entered from the main entrance called Jub al Sunduq (Airshaft 7)
meaning “the well box” which is an airshaft or maintenance shaft of 12.20
meters deep. The sunduq is a rectangular shaped airshaft of 1,70 by 0.80
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m. On each side of the shaft, small steps are carved out which are used for
descending.
The original qanat diggers started digging the sunduq and
searched from this point for the groundwater level. At the bottom of the
sunduq, two dry tunnels progress in opposite direction; one tunnel goes in
southern direction towards Airshaft 8, the other continues in northeastern
direction towards a crossing called Arba’a mafaraq (‘the four crossings’).
Airshaft 8 looks like a natural cave. The rock in the cave is highly
fractured. Around 20-60cm of water is present. The water in the cave does
flows very slow and irregular. On the bottom of the cave irregular holes
can be observed. When the water was pumped out during the cleaning,
these karstic holes refilled with water from below. The depth of one of the
karstic holes is up to 1.80 m with a diameter of 80 cm. Below airshaft 8,
another tunnel of 10 m. has been dug that is cut by two cracks on the
bottom. This tunnel has a dead end.

Figure 13 - Cross-section Qanat Shallalah Saghirah

From Airshaft 8 water is flowing through a small natural tunnel
towards a reservoir just before the main tunnel (sarab arra’iz). The width
of the small tunnel is about 60 cm with a height of 30-40 cm. The tunnel
is so small that only the workers with small bodies can crawl through. The
118

workers can only crawl through the tunnel when the water is pumped out
because the tunnel is normally filled with water. There was a small karstic
hole in this same tunnel from which water was flowing out. The reservoir
where the small tunnel ends, is a small basin just before the crossing
Arba’a mafaraq. Between the reservoir and the Arba’a mafaraq, basalt
remains are found of a wall that separates the reservoir from the main
tunnel. Suggested is that the purpose of this wall was to stop the water
flow from airshaft 8 in wintertime when irrigation water was not needed.
Thus the reservoir would then act as winter storage.
From the Arba’a mafaraq towards the North, a tunnel of 1.40 m
width and 60 cm height leads to the source called Ras al Nebe’. The
tunnel has a layer of 20 cm of water. The tunnel, which looks natural,
leads an enlarged natural cave. The rock that forms the walls of the
chamber is highly fractured. About 40cm of water is standing in the cave.
A karstic tunnel is located in the northwest corner of the cave. It is not
known how long the tunnel is since it is impossible to continue for
humans after 7 meters. When we first entered, the cave formed a habitat
for a colony of bats. The villagers said that the water from the Ras al
Nebe’ is warmer than the water in airshaft 8. In summer both waters
measured a temperature of 21oC.
The flow of the qanat increased significantly during the winter of
2000/01 after several rain showers of up to 50 mm per storm. The
temperature of the water in airshaft 8 was 13 oC at the bottom and 15oC
just under the surface. At the crossing where both waters meet, the
temperature was 16 oC at the bottom to 20 oC just under the surface. The
difference in temperature indicates that the response of aishaft 8 on a
rainstorm is higher than that of the Ras al Nebe’. It is likely that the Ras al
Nebe’ provides the base flow while the Jub al Saghir (airshaft 8) gives the
peak flow.
The section Jub al Saghir - Ras al Nebe’ - Arba’a mafaraq can be
seen as the main water production zone of the qanat. At the Arba’a
mafaraq both waters come together and flow through the main tunnel
where it becomes the water transport zone of the qanat. From the Arba’a
mafaraq the tunnel leads towards the Jub al Mai (‘water well’), in Map 1
this is called airshaft 6. In between these two points, a Byzantine cross
carved in the northern wall of the tunnel was dicovered. Just east of this
cross, a wider section in the tunnel shows heaps of debris on both sides. It
is not clear what this widening is but it seems that it was filled with sand
purposely. The villagers believe this was where the tunnel collapsed in the
past and some diggers died (hence the presence of the cross). Airshaft 6
used to a well from which Bedouins took water before the discovery was
made that the well was part of a qanat. In the floor of the tunnel a hole of
1.20 m is dug just under airshaft 6 so the buckets could be lowered under
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water. On the sides of the main tunnel there are several places with filled
up holes in the walls. Expected are more tunnels located behind these
holes. According to the villagers more airshafts can be seen in the South
when the valley is covered in snow. On these locations the snow is
melting faster than the surroundings. These airshafts probably belong to
side branches of the main tunnel.
Another interesting section is where the tunnel makes a curve
between airshaft 3 and 4. Progressing from airshaft 2 to 4, the main tunnel
is approximately 2,5 m. high of good construction and the limestone is
almost not fractured until it reaches the curve and the tunnel is only 1.45
m of height. It is believed that the diggers dug so low to keep the structure
as strong as possible because the rock in this area is heavily fractured.
Suspected is that water is lost in this section. Similarly, in 1984/85 water
was lost just West of the Jub al Mai in a karstic hole. During the
renovation, the cloth that filled the hole, was removed and the hole was
closed with a cement plug. At places where the rock is heavily fractured
the tunnel is not regular, it has small chambers and curves. These are the
results of the channel walls collapsing, during digging and cleaning.
During the renovation pieces of limestone came loose from the side of the
main tunnel and had to be brought up to the surface. Between airshaft 1
and the outlet, the qanat is dug in quaternary deposits. In this part, the
ceiling of the qanat is constructed of basalt stones. The outlet is called Al
‘Ayn, “the source”.
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Date
Location

10-Dec-99
Shallalah
Saghireh

10-Dec-99
Shallalah
Saghireh

Apr-98
Shallalah
Saghireh

Details

well of HH 18

‘ayn

‘ayn

EC dS/m
pH

1.17
7.45
meq/l
2.65
0.60
3.28
4.73
*
2.90
6.20
5.15
0.05
11.89

0.86
7.50
meq/l
2.15
0.60
3.20
2.50
*
2.06
4.40
3.83
0.05
10.06

0.85
8.20
Meq/l
2.80
0.30
3.04
2.38
0.42
2.25
4.00
2.90
0.05
1.48

HCO3CO3-ClSO4NO3Mg++
Na+
Ca++
K+
Ionic
Balance

WHO
standard
for drinking
water

Meq/l

8.45
2.6
0.81
4.11
7.6

Table 6 - Chemical analysis of the water in the qanat of Shallalah Saghirah
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Date
Sample no.
Total
count

9-Jul2000
1
1380

2
1200

15-Oct2000
1
1230

2
830

780

820

145

110

220
260

180
340

640
393

390
285

15

12

0

3
52

45

g+
Cocci
Staphylococcus
albus
g- Bacilli
E.coli
Klebsiell
a
Salmonel
la
Pseudomonas
Aeromonas

Table 7 - Biological analysis of the water in the qanat of Shallalah Saghirah

The chemical water quality of the qanat has been measured twice
(see Table 6). The results are compared to drinking water standards of the
WHO (Appelo and Postma, 1993). From the table can be seen that the
water is drinkable. Water was also tested on its microbiological quality
before and after the renovation (see Table 7). Both samples were taken in
duplo and show that the water is not according to WHO standards. The
presence of bats in the tunnel and airshafts of the qanat cause the
microbiological pollution. Their excrements drop in the water and flow to
the spring. The presence of sheep close to the outlet is another source of
pollution. Health problems can be prevented by adding hypochlorite to the
water or by cooking the water.
The electro conductivity of the water flowing from the qanat
varies around 0,85 dS/m. Electro conductivity values rose to 1.4 dS/m
after the rain showers of the winter of 2000-2001. These means more
minerals were dissolved in the water. The flow of rainwater through the
pores and along the walls of the qanat probably dissolved the calcium
carbonate, which was available in the hardrock. According to one of the
villagers “soap did not foam well” and “the tea got a strange color”. The
soap indicates that a lot of calcium or magnesium was dissolved in the
water.
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5.1.4 Early modern use of the qanat
There is no evidence of the status of the qanat during the time
between the Byzantine use and the arrival of the current inhabitants on the
site. Although we can assume that other groups than the Byzantines reused it during periods of relative prosperity. A number of scholars have
attributed some of the qanats in Syria to the Umayyad caliphate (A.D.
661-750) when the Islamic Empire was at a political and geographical
zenith (Lightfoot, 1996; Sourdel, 1968; Goblot, 1979; Kobori, 1982). The
re-use of Byzantine qanats by Islamic groups is quite acceptable.
When the first modern inhabitant, arrived at the village in the
beginning of the 20th century, the qanat was abandoned. Except for the
airshaft 6 called Jub al Mai that was used by Bedouins as water well.
With hired labour, the first inhabitant cleaned out the main tunnel. The
water was collected at the end and used for the irrigation of barley and
some trees. The qanat was a valuable source of water and the first
inhabitant could maintain his family completely with the production of the
irrigated land. The surplus he invested in labour for agriculture and the
buying of land property. When the first inhabitant died, it became
common property of his descendants. The responsibility of maintaining
and cleaning the qanat lies with the owners of the rights on irrigation
water also called al haquun. They decide on the necessity of cleaning. The
cleaning was done as soon as less water was coming out of the qanat and
maintenance was done one a yearly basis just after the winter. With a
bucket on a rope, one of the haquun would walk through the main tunnel
and remove all debris and sediment that was formed during winter. With
the disintegration of social cohesion and a schism that developed between
the haquun, the regular maintenance and cleaning stopped. A more
detailed description of the social history and current use of the qanat will
be given in later sections.

5.1.5 Present groundwater use near the qanat
The sustainability of qanats highly depends on the development
of wells in its vicinity as both compete for the available groundwater. In
the watershed of Shallalah Saghirah three wells are drilled. Well 504 at
household (15) gives brackish water. It gives in 24 hours only two cubic
meters of water. The water is used for cleaning and as drinking water for
sheep. An electric pump pumps the water. The amount this well takes
from the groundwater is not threatening the qanat. Another well (503)
drilled by household (18) is 60 m deep, was drilled in 1984. The
groundwater level in this well is at 30 m below ground level. The owner
says that when he drilled it the groundwater level was 15 m. The well has
a discharge of about one liter per second. An electric pump pumps the
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water. The quality of this water is good and the water is used for drinking
water for the livestock and people and to irrigate a small vegetable garden
and a few fruit trees. The well is about three kilometres away from the
qanat source and it does not seem to affect its discharge. The third well
(506) is present on the southern side of the garden, this well does not have
a pump, it is abandoned and covered by a rock.
A significant amount of wells have been dug in the valley
between Jebl al Hoss and Jebl As-Shbayth where they pump the phreatic
groundwater. The valley between Jebl al Hoss and Jebl As-Shbayth is
called the Khanasser Valley. The phreatic groundwater in this area is
mainly used for irrigation. Water for domestic purposes is brought to the
houses by tankers, which are filled from a tap at Ras’m al Nafl that gives
water from the Euphrates water scheme. A well survey in the Khanasser
Valley showed that a peak of well drilling occurred between 1990 and
1995, with the maximum in 1993 (Hoogeveen and Zöbisch, 1999). The
main part of those wells is drilled in the center of the Khanasser Valley.
Wells (17) and (18) located in the western part of the Khanasser Valley.
Figure 14 shows the monitoring of wells in the vicinity of the qanat
between March 1998 and January 2001 (Hoogeveen & Zobisch, 1999;
ICARDA). At Jebl al-Hoss, nearby wells 204-209 are monitored from
April 1999-January 2001 (ibid.) Both the qanat and the wells in its
vicinity receive their water from the Middle Eocene formation.
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Figure 14 - Groundwater levels of tube wells in the vicinity of the qanat over time
Source: Hoogeveen & Zobisch, 1999
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Feb-01

This formation is not a highly productive aquifer and these wells
are mainly providing domestic water supply. The groundwater levels
show some fluctuation. All the wells show a slight fall in the groundwater
level. This fall is most likely a trend that is caused because of the two dry
years that were experienced in the winter 1998-1999 and 1999-2000. The
small number o wells and their relatively stable groundwater level indicate
that the water supply to the qanat from the Middle Eocene is not
threatened by pumped wells.

5.2

The users community of Shallalah Saghirah

I first visited the village of Shallalah Saghirah in November 1998
when I was working as information officer for the International Plant
Genetic Resources Institute (IPGRI) in Aleppo. It was a beautiful spot to
relax and rest from the hectic office, so my husband and I often returned
in the weekends. The village did not have a mosque, electricity or a
modern water supply. The village has a governmental school building for
primary school education but lessons are not given on a regular basis. The
village consists of 25 dwellings of which 17 are inhabited. Six extended
households are present and 12 nuclear households. When I arrived, a total
of 122 people lived in the village. All people descended from one man,
who started to live in the village at the end of the 19th century. He was
from the Hariri clan and his ancestors migrated from the Hawran in
southern Syria, to the area around Sfeereh, a town some 15 kilometers
north of the village.

5.2.1 Household characteristics
The group of inhabitants in Shallalah Saghirah, is what is called a
patronymic group, a group identified by a common surname (Mundy,
1995).Table 8 gives an overview of the household characteristic in 2000.
Map 4 in Appendix 1 gives a detailed household map of the village. The
descendants in Shallalah Saghirah are divided into five groups. In Arabic,
they are referred to as bayt (pl. buyut) or hosh (pl. howaash). In this study
we will refer to them as bayt. This is a unilineal descent lineage group in
which the membership rests on patrilineal descent from one of the
brothers of the first generation.
Until 1965, all descendants were resident in the village. The strain
on land and water resources caused some households to leave the village
in 1970; the descent group became too large for the land property.
Economic pull drove some of the families to urban areas like Aleppo and
Raqqa. In that period there was a strong mobility of people in Syria. Data
from 1970 on total migration flows in Syria show that 66% was rural to
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urban (Ashram, 1990). Tully reports that on very small farms, household
members migrate so that subsistence farming is possible for those
remaining behind (Tully, 1990). The migration of some in Shallalah
Saghirah did not result in the self-subsistence of those who remained. The
village has become a place from where households developed different
types of income activities to survive, whether on-farm or off-farm. Three
lineages of the original family remained in Shallalah Saghirah; bayt Hatim
(HA), bayt Amir (AM) and bayt Khaled (KH). The first family we met
was household 11 (HA). It was logical that we met them first, because
they live in the oda43; a room that used to be the common family room.
For any first time visitor to the village, this is the first household to meet.
The fact that bayt Hatim owned the oda in the village also is a sign that
their status in the village is high or at least used to be high in the past. In
Turkish villages, Sterling (1998) describes how the oda functions as a
place for gathering and prestige. In Shallalah Saghirah the oda partially
has this function and the Hatim regard themselves as the most important
family in the village.

43

Oda is not an Arabic word but derives from the Turkish word oda
meaning “room”. The oda is, in fact, a male club and sitting-room, used
not only for male guests, but also for gatherings of male neighbours and
kinsmen. The oda contains built-in divans, covered with rugs, usually
running parallel from the door at one end to the hearth at the other. By
the hearth is the seat of greatest honour, by the door that of least honour.
In the spring and autumn the men gather in these oda at sundown,
especially if the weather is cold enough to make a fire desirable. Roughly,
each of these was the meeting place of a lineage group, plus neighbours
and matrilateral and affinal kin. (Stirling, Paul, 1998) Turkish Village,
Centre for Social Anthropology and Computing, University of Kent.
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no.
dwelling

lineage44

domestic
land

1
2
3
4
5
6a
6b
7
8a
8b
9

HA
HA
KH
KH
KH
KH
KH
KH
KH
HM
HA

HA
HA
AHKH
ABKH
ABKH
ABKH
ABKH
AHKH
HM
HM
HM

Y
Y
N
N
N
N
N
Y
Y
N
Y

7
2
_
_
_
_
_
7
9
_
15

10
11
12
13
14
15a

HA
HA
HA
RN
AM
AM

HM
HA
HA
AM
AM
SH

N
Y
N
Y
Y
Y

2
6
_
7
1
11

15b
15c
16

AM
AM
AM

SH
SH
AM

N
N
Y

_
_
8

17
18

AM
AM

AM
AM

Y
Y

4
5

19
20
21
22

AM
AM
AM
AM

SH
AM
AM
AM

Y
Y
Y
Y

2
10
9
6

nuc
ext
(father)
nuc
ext (son)
Nuc
Nuc

23

HA

HA

Y

11

ext (son)

24
25

HA
HM

HA
N

N
N

_
_

_
_

resident # members

nuclear/
extended

main source of
income

# sheep

irri
right

nu
nu
_
_
_
_
_
nu
nu
_
ext
(hh10)
nuc
ext (hh2)
_
nuc
nuc
ext (hh
14)
_
_
nuc

Migration
Migration
_
_
_
_
_
Sheep/seasonal
Sheep/seasonal
Urban
Sheep/seasonal

0
28
0
0
0
0
0
30
60
0
50

N
N
N
N
N
N
N
Y
Y
N
Y

Migration
Migration
Sheep/seasonal
Sheep/seasonal
_
Migration/
seasonal
_
_
Factory
work/migration
Migration
Factory work

0
16
0
60
0
150

N
Y
N
N
N
Y

0
0
10

N
N
N

0
100

N
Y

10
250
0
0

N
Y
N
N
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Y

0
0

N
N

Factory work
Sheep/seasonal
Factory work
Migration/
Seasonal
Migration/
Sheep/seasonal
Urban
Urban
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Y = yes

N = no

884

RN = outsider from the nearby village of Rasm el Nafl

Table 8 - Household characteristics Shallalah Saghirah d.d. 2000

44

Used acronyms for lineage names in Shallalah Saghirah in order of birth of the
head of the lineage are: KH=Khaled, SH=Shakir, HM=Hamzah, HA=Hatim,
AM=Amir. Further: AHKH = Ahmed, son of Khaled ABKH = Aboud, son of
Khaled.
127

Annual cycle and daily life
An ordinary day in Shallalah Saghirah is mainly organized around
sheepherding and starts at 05:00 a.m. in the morning, when young boys
herd the sheep to the pastures. 07:00 a.m. is breakfast time; some yoghurt,
za’ater paste, olives with flatbread and cheese. At 11:30 the sheep return
from the pastures to drink and be milked. Around 13:00 there is lunch,
which is similar to breakfast. At 17:00 the sheep return for the evening,
are milked, fed barley and placed in their pens. The evening meal is taken
around 18:00; warm dishes are prepared usually containing potatoes, eggs,
tomatoes, with onions, eggplant or some rice. Most food is bought from
local markets. Expensive meat is not often on the menu.
Sunset is the time for socializing and visiting each other
informally. Diner is prepared and eaten with the extended family members
and guests. As soon as night falls, the generators are switched on to
provide light. If the household does not have a generator, gas lamps are
used. The men usually spend the evening socializing with other men and
the women go to bed at 21:00 with the children. The men follow not long
after the women. All mothers, daughters and young sons sleep together in
one bedroom whilst the father and older sons share a room. Where a
household has a television, the nuclear household will watch a soap series
after diner and go to bed later.
Agriculture, both rainfed and irrigated, does not provide sufficient
subsistence for the livelihoods of the villagers. Paid employment, off-farm
work, work in urban areas, trading, sheep-rearing and shearing, labour
migration abroad provide additional income for the majority of the
households. Rabo (1986) reports a similar situation of villagers near the
town of Raqqa. There is no standard strategy or solution to cope with the
economic challenges that the households face. Each household allocates
its resources at any given time when they think it is best. Most choices of
where and how to get income are based on trends and seasonality.
However there is an annual cycle, closely related to the agricultural cycle,
that determines which types of work are more favourable than others.
Autumn – Before the winter rains, any rainfed barley land to be cultivated
is ploughed and sowed. The irrigated land is cleared and prepared for
barley for those who have sheep. Young men who do not have their own
land, work off-farm in constructing new buildings for customers in nearby
villages, salt harvesting or catching birds of prey to trade. The attraction
of catching birds of prey is the fact that they can make money fast. A bird
of prey can be sold for up to 10.000 USD to Gulf Arabs through offices in
Aleppo. Trading of goods from the urban areas in the villages is also
done. The waiting is for the rains.
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Winter – Winter is a quiet time, those who have paid work or have offfarm work continue working. Some unmarried men would try to go
abroad. Lot of time is spent on socializing and playing mankalah.
Sometimes just after the first rains have fallen, the village is visited by
some Bedouin friends who are on their way South to their winter camps.
They will stay in one of the empty houses for a week or two before they
carry on with their journey. Irrigation of the garden continues despite
rains, the trees have to be watered and winter crops irrigated.
Spring – Early spring, depending whether the rains have been good in
winter, is a busy time for the villagers. All that is good (khayr) will occur
when the rains have been good45. Those with sheep will be busy with the
pastures and the barley they irrigated for grazing. For the women comes
the work of milking, preparing yoghurt and butter (semna ‘arabi) for own
consumption and trade. If there are enough dairy products, the household
will sell via the daily baker that visits the village early in the morning or
the bus that arrives once or twice a week to take people to the city. Once a
week, a bi’a ( literally “seller”), visits the village with his motor cart to
sell household goods and other domestic products. The men are busy
irrigating and preparing the sale or purchase of lambs depending on their
financial situation. Young men without sheep will look for work in sheep
shearing with the large Bedouin flocks. Together with groups from other
villages the men will try to get access to Saudi Arabia and shear the sheep
flocks there. It promises a good income. However visas are not always
granted.
Summer – The beginning of summer is the time when those households
with flocks of sheep prepare to migrate to the northern pastures of ‘Azzaz.
Women and children prepare the summer tents and the men arrange for
transport of the sheep, household items, tents and occasionally a donkey
that is hauled into the truck. Since the sixties, the families of Shallalah
Saghirah have an agreement with a landowner in ‘Azzaz to work on his
land and in return be able to graze their sheep and collect the stubbles for
fodder.
During these times, the women take care of the sheep and collect
barley residues, which are sold on the market. The young men work on
construction sites, help the women collecting and later at the end of
summer may work in the olive harvest. In autumn, on their way back to
the village, some households will make a stopover with their sheep to
45

“Khayr al ard min khayr al semma” = The good of the soil comes from
the good of the heaven (Arabic idiom)
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graze cotton residues before settling back into their dwellings. All
households that rely mainly on sheep husbandry return back into the
village before the winter rains start in October/November.
Households without or with a little number of sheep, will stay in
the village during summer. If the men have paid employment with the
government the whole household will stay in the village. Other men will
prepare to work in construction in urban areas such as Beirut. With the
same group of men they work with in sheep shearing, they will try to get
work in Lebanon for a few months. If they are married, their wives and
children remain in the villages.

Income, wealth distribution and age groups
The ideal of most men in the village is to have large flocks of
sheep to support their lives. The socio-economic circumstances in the
village do not allow this. There are six extended families, in the village,
three are from bayt Amir (AM) and the other three are from bayt Hatim
(HA). In numbers of people, bayt Amir (56) outnumber the Hatim’s (43)
with 13 members. Bayt Hatim (HA) owns 214 sheep whilst bayt Amir
has 520 sheep plus 90 sheep from bayt Khaled and 60 from an outsider
(household no. 13). Household (13) of bayt Amir is the only matrilocal
household living in the village, which is important to note because this has
been the subject of conflicts. The outsider household does not have
irrigation right from the qanat whilst the Hatim and Amir lineage each
have three households with irrigation right and the Khaled lineage has two
households with irrigation right.
The Amir’s are wealthier in terms of sheep, land and number of
members whilst the Hatim’s claim to be the most important family in the
village because they own the oda. For their livelihood strategy, bayt Amir
has focused on relatively steady incomes coming from sheep husbandry
and regular jobs. This is reflected in the fact that all factory employees are
from the Amir lineage whilst the Hatim’s livelihoods are supported
mainly through the more insecure migration work and seasonal labour.
There is a distinct local division between young men who are employees
(muwaddafiin plur.) and seasonal workers (‘ammaal plur.). Four
households from the Amir lineage work at the local governmental defence
factory. The four households of these employees are resident in the village
throughout the year. The rest of the households migrate during spring and
summer, except for elders who do not have a lot of sheep and depend on
income from their sons who work on construction sites. One household
receives a governmental stipend because one son was killed during the
Lebanese war in 1984.
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Age
group
20-30

Destination

Occupation

Since

Lebanon
Jordan
Turkey
Russia
Syria

90’s
80’s
90’s
90’s
40’s

30-50

Lebanon
Syria
Jordan
Saudi-Arabia

Construction
Construction + shearing sheep
Catching birds of prey
Catching birds of prey
Shearing sheep/construction/collecting
barley stubble/cotton harvest
Construction
Shearing sheep/construction/collecting
barley/cottonharvest stubble
Shearing sheep

>50

Syria
Saudi-Arabia

Shearing sheep/stubble grazing/cotton
harvest
Shearing sheep/

40’s
70’s

90’s
40’s
80’s
70’s

Table 9 - Migration destination according to age group

Two households of bayt Amir depend on a considerable amount
of sheep. The rest cannot depend on either agriculture or sheep husbandry.
For two months a year, in spring, a large group of men from Shallalah
Saghirah travels to the Syrian desert interior or Saudi Arabia to shear
sheep. They bring their own equipment in the form of scissors or will use
electrical shearing machines if the owner of the flock can afford this. One
sheep will pay 15 SYL and the men aim at doing 100 sheep a day. Doing
this work for two month will provide the bulk of a yearly income.
The young married men grasp every opportunity to raise income
for their families. The unmarried men look for jobs as soon as they leave
school or army service, to save money for their future bride, an expensive
investment. Within Syria they try to get construction jobs, or build small
businesses with relatives living in the urban areas. They prefer having
sheep and most of them have a small amount, but when life is getting too
expensive, they sell the sheep and start working off-farm. The destinations
vary as well as the type of work (see Table 9). Short-term thinking is
evident in this age group. For unmarried men the drive is to earn money
for their bridewealth46. If they pay a high amount of bride wealth they
will be able to marry a respectable woman from a powerful family and
consequently step higher on the social ladder.
In the age group of 20-30, most of the men work in construction
jobs. Another favourite type of work is sheep shearing, but this can only
46

Bridewealth (sadaq or mahr), found commonly in patrilineal societies,
and especially in pastoral ones, is a payment by a man or his kin to the
kinsmen of the bride (Ingold, 1994)
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be done in spring. The search for jobs seems to bond the men. The men
find jobs through their network of friends and personal relations. They
will share this knowledge because family members are expected to pass
on any information on upcoming jobs. If the opportunity is there the men
travel to Saudi-Arabia for this type of work since the salary is high.
The age group between 30-50 years is mainly concerned with
shearing sheep in spring and relies either on sheep husbandry or seasonal
work for its main income. Some of the younger members of this age group
carry out construction work. The age group of 50 years and more rely on
sheep husbandry and income from their sons. Members of this group
sometimes do the shearing of sheep however this happens rarely. One
elder is known for his construction work and still works occasionally in
the construction of rural houses.

Figure 15 - Sheepshearing is one of the main income sources

Shallalah Sagirah is a patrilineair descent group; the predictable
patterns in which people combine and dispute, can generally be explained
in segmentary theory. The descent group is represented in the first nuclear
household consisting of the first inhabitant and his five sons. All of its
members are deceased. The households’ identity is based on lineage
groups representing descendants of the first five sons. Moreover the
lineage defines the place of residence of a household within the village
territory. An integral element of segmentation is the high value placed
upon the autonomy and honour of persons, and a balanced opposition of
honour bearing persons and groups (Eickelman, 1989). For example, in
internal conflict, members of one lineage group will choose the side of
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their brothers against their cousins from another lineage. For external
conflict, a person will choose the side of their cousins against an outside
enemy.
Divisions along lineages continue to take place even outside the
village. In the summer of 2000, young members of bayt Amir and bayt
Hatim left together for the Bekaa Valley in Lebanon where they worked in
construction. The competition for financial resources continued there.
Young men of one lineage for example did not inform the other men
about a job opportunity that arose and kept it for their fellow bayt
members.
The principle of segmentation and associated notions of person,
responsibility, and honour serve as “native” models of the social order in
many tribal societies throughout the Middle East (Eickelman, 1989). But
this anthropological explanation does not always hold true. In fact there
are other overriding reasons for political action and one of the grounds can
be identification with the members’ age group. The oldest generation
resident in the village represents an age group of 48-71 years. The fourth
generation of the descent group and contains residents from age 2-55. It is
the largest generation. The youngest generation resident in the village and
consists of people ranging from 0-25 years. Age group members are called
“jiil”. The age groups of different generations overlap, which is
sometimes the cause of conflicting loyalties47 between members.
Especially when the polarisation between young and old, modern and oldfashioned, liberal and conservative, comes to surface in daily activities
and conflicts. In severe conflicts, some members can be torn between
choosing the traditional segmentary side of their partilineair identity or
revolting and choosing the side of other groups on different political
grounds.

5.2.2 History of settlement in the village
To understand the structure of personal links in the village, we
start with the establishment of the village to explain the relationships
between the lineages. The first inhabitant of the village had five sons, in
order of birth; Khaled (KH), Shakir (SH), Hamzah (HM), Hatim (HA) and
Amir (AM). Descendants of these five sons now make up the five lineages
of the village. Each lineage is called bayt. Before the first inhabitant
settled at the qanat site, he was living with his brother Muhammad in a
village west of Shallalah Saghirah. Both brothers’ family came originally
47

Conflicting loyalties exist when people have to be solidair with each
other based on a family relationship but might be against eachother based
on other social ties. People who experience these conflicting loyalties,
usually act (or try to) as mediator in conflicts.
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from the southern province of Hawran and their family had had their fair
share of life’s challenges. Their great-grandfather Bakour had moved from
the Hawran to a village near the town of Hama in the beginning of the 19th
century.
At the beginning of the nineteenth century, conditions in the
southern Syrian desert had greatly deteriorated. Tribal clashes between the
large Bedouin tribes of the Shammar, Mawali and the Anizah had made
life quite intolerable for peasants. According to Norman Lewis (1987,
2000), the movement of these tribes northwards was given further impetus
by the raids and the campaigns of Sa’ud ibn Abdul ‘Aziz and the
Wahhabis. Wahhabi plundering and tax-raiding gravely affected the
Syrian desert between 1808 and 1810. Sa’ud himself led a great raid into
the Hawran (Lewis, 2000). Douwes (2000) describes how in 1810 the
Ruwala tribesmen led the Wahhabi warriors to the Hawran. Indeed the
Wahhabi raids made life very difficult for people in the Hawran. This was
most likely the reason why Bakour Hariri left the Hawran for safer
grounds at Hama. However from that time until roughly the end of the
nineteenth century, on and off, the northern desert was an area without
any form of control. Douwes explains that the Ottoman authorities lacked
sufficient intelligence on the tribes and did not have adequeate military
power to stop the invasions and insecurity that prevailed in the desert
interior (Douwes, 2000).
During the time of the Ottoman Empire in the second half of the
19th century, peasants who did not want to join the active army, could
become irregular troops. A group of peasants from the Hawran which
included Bakour, decided to take up this opportunity and flee the Wahhabi
plunderings in the Hawran. They settled in Ma’ardis, near Hama, where
they joined others in cultivating and protecting the land. The Ottoman
Government employed these forces to protect the roads and to check
Bedouin raids across the desert border (Ma’oz, 1968). Bakour established
a family and settled in Ma’ardis. It was not an easy alternative from the
Hawran. Crop failures, drought and resulting famines had pushed the
Bedouin tribes to carry out attacks on pastures and lands around towns
like Hama in search of food (Douwes, 2000). In 1827 tribes attacked
Hama and troops were sent to expel them. In the course of 1830, some
powerful Bedouin tribes like the ‘Anaza were contained by military force
(Douwes, 2000). The governor of Egypt occupied all of Syria in that time.
But as soon as the Egyptians had left, the raids started again. Douwes
describes how in 1842 the ‘Anazah and Hadidiyyin factions attacked
pastures near Hama; around 200 women and children drowned in the river
‘Asi, trying to escape the tribesmen (Douwes, 2000).
It was after the attack in 1842 that the Hawrani’s at Ma’ardis fled
to lands around the northern city of Aleppo. Near Aleppo the Ma’ardis
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group roamed around with their children. In the Khanasser valley the
descent groups are still know as “the people from Ma’ardis”. According to
the oral history, they lived in caves on the plains of Jebl al Hoss and Jebl
As-Shbayth, which was considered a harsh and dangerous environment.
The drift northward of the ‘Anazah tribes had brought a major force that
vied with the peasants for living space (Lewis, 2000). Bedouin often did
co-exist peacefully with villagers, but were nevertheless usually perceived
as a danger to the lives and property of the sedentary population (Lewis,
1987). By paying so-called khuwa48, brotherhood money or protection tax
to ruling shaykhs, the peasants could ensure their protection against raids
of other tribes.
During the reign of Sultan Abd al-Hamzah, prospects changed for
the people of Ma’ardis. For peasants it was possible to work on the
personal estates of Sultan Abd al-Hamzah who reigned from 1876 until
1909. These private domains were to expand enormously and tribesmen
and peasants were encouraged to settle and farm the land as the Sultans’
tenants (Lewis, 1987). Jebl al Hoss was incorporated into the personal
domains of Sultan Abd al-Hamzah. It is during this time that the people
from Ma’ardis settled in the village of Fi’jdan, located at the personal
estates of Sultan Abd al-Hamzah. It is here that the first inhabitant grew
up as a young boy.
Settling at the abandoned site of Shallalah Saghirah, the first
inhabitant paid khuwa to chiefs of the dominating Feda’an tribe. The
Feda’an were a powerful and armed camel-herding tribe and an offshoot
of the renowned greater Anizah confederation49 (Batatu, 1999). The
Feda’an tribal order consisted of five status groups: the shaykhly families,
families of heads of subdivisions, favoured slaves (of African descent) of
the dominant shaykhs, rank-and-file tribesmen and lastly the al-lafiif,
literally ‘the attached’ or al-atba’, the followers or subjects (Batatu,
1999). Anyone who paid khuwa belonged to this last group.
Having secured his protection, the first inhabitant discovered the
qanat tunnel, hired some helpers and cleaned the qanat tunnel out. He
started to settle in the old Byzantine village during summer and married a
bride from the Feda’an tribe. This move was to secure his future
livelihood. During that time, the Feda’an tribe that was located on Jebl
Shbayth opposite the village and ruled over the area. Its foremost leader
48

“Khuwa” or “Khawa” (Arabic, ikhawa ‘ brotherliness’): ‘a term
formerly used in the Arabian peninsula for payments made in return for
the right to enter alien territory and for protection while staying there’ IV
1133a (Encyclopaedia of Islam CD-ROM edition 1999 v.1.0 1999
Koninklijke Brill NV Leiden, The Netherlands) (Lewis, 2000).
49
The present royal family of Saudi Arabia belongs to this confederation.
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was Emir Mujhim bin Muhayd, who in 1919-1920 threw his weight
against King Faisal and in 1921 served the interests of France by subduing
on its behalf the Dayr Az-Zur and other regions of the Euphrates. In the
1940’s he owned, among other properties, 50,000 hectares on Jebl Al
Shbayth and dominated the twenty villages surrounding “His Capital” of
Jubb al ‘Ali (Batatu, 1999). The first inhabitant was in fact a peasant50
not an original Bedouin, but marrying a bride from the Feda’an tribe,
probably paying a high bride wealth, was a clever political step through
which he established strong links with this powerful Feda’an to secure his
future and status.

5.2.3 Water rights and landownership in the irrigated
garden
The first inhabitant started to buy the land of several owners
around the qanat. In the end he owned in total 300 Ha of which 160 Ha is
situated in the vicinity of the qanat. The borders run just to the edge of the
small watershed. When his first son Khaled died in 1926, he divided the
qanat land in five equal parts and the sons of Khaled shared the part of
their father. In 1930 the first inhabitant died and a rotation system based
on five equal days was established and implemented after this year. The
first generation also decided upon the place of the dwellings for each
lineage. In 1954 the second son Shakir died and his sons divided the land
unofficially. They kept the basic irrigation period of five days.

50

Musa could be described as what Batatu calls an agricultural peasant
(al-fallah az-zira’i ) akin to the Bedouins in their values and mode of
conduct. The Hawran peasants were a type of mobile peasants who
wandered from one village to another to avoid conflict and escape
harrassment. They were not tied to any particular spot unless the land
proved to be very fertile.
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Day

Household

Means of acquisition

1,4,11,12

Number
days
4

18 (AM)

2,6,9

3

20 (AM)

3
5
7,14

1
1
2

8a(KH)
11 (HA)
15 (AM)

8,15

2

23 (HA)

10
13

1
1

9 (HA)
7 (KH)

Rented through wife (HM),
purchased garden land (SH) and
inherited (AM)
Rented through wife (HM),
purchased garden land (SH) and
inherited (AM)
Inherited (KH)
Inherited (KH)
Purchased garden land (SH)
and inherited (AM)
Rented through wife (KH),
Inherited (HA)
Inherited (HA)
Inherited (KH)

Table 10 - Allocation of water rights in Shallalah Saghirah d.d. 2000

The land reform of Syria, which started in 1958, reached the
village about ten years later. Since the village territory was only 160 Ha
and one patronymic group was living in the village, the government
decided not to re-divide the land. Therefore the water rights and
landownership have not changed dramatically in Shallalah Saghirah.
Every day at sunset, one of the households that own irrigation rights opens
the irrigation reservoir (birkeh).
Table 10 shows the allocation of water rights in 2000. See Map 4
for locations of households. The rights are based on a 15-day rotation
based on the initial five day rotation. A day corresponds with an allocated
turn called dor. Each household keeps a record of the turns. The
landownership in the irrigated garden corresponds with the water rights
based on the land division in originally five equal parts.
The current heads of the households acquired the rights through
three main means; inherited from their father and divided among
themselves and their brothers (including the irrigation days), purchased
from other family members or land that is officially not theirs but they
rent it through their wives’ brothers who live outside the village. As a
customary rule, anyone who owns a right but is not living in the village
should give their part to the remaining brothers. If none of their brothers is
present, they can rent it through their sisters to their brothers-in-law. In
2000, eight households held the irrigation right. Household (7) and (8a)
were brothers of the younger generation; their eldest brother held the right
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and gave a share. In effect this make it seven households that hold the
water rights. They are called “al haquun”.
# ha

Lineage

0.62
0.91
0.70
0.72
0.79
3,72

HA
KH
HM
AM
AM
Total

Table 11 - Ownership of irrigated garden d.d.
2000

Figure 16 - Irrigation schedule individually kept by a member of the haquun
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Domestic use
Customary rules for domestic water use, divide the locations of
access to the qanat water into three categories; ‘ayn, saqieh and birkeh51.
Table 12 shows the types of water use according to location and means of
retrieval. The ‘ayn is the point where young girls and women collect the
drinking water using a round metal large cylindrical bucket called qaduz
(see Figure 18). The water from the ‘ayn is regarded as the purest type
and used for drinking, making tea, preparing food and washing dishes.
Furthermore herders are leading their sheep to this point for drinking after
grazing. Also this spot is the gathering place for social talk, gossip and
latest news about relatives or people in other villages. Water from the
open canal or saqieh is considered less pure than from the ‘ayn. The
households are allowed to draw this water freely during the daytime for
other domestic purposes like washing clothes, cleaning the house,
building walls and dwellings and also for small animals.

51

See appendices for detailed map of the households and their
relationship to the different locations of water access.
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USE

LOCATION

RETRIEVAL

STORAGE

GENDER

Bustan

Birkeh

Opening
outlet/irrigation
canals of sand

Birkeh

Men

Domestic
plots

Saqieh

Rubber pipes

Tank/Barrel

Men/
Women

Making tea

‘Ayn

Qaduz

Qaduz/
Plastic tank

Women

Preparing
food

‘Ayn

Qaduz

Qaduz/tank

Women

Washing
dishes

‘Ayn

Qaduz

Qaduz/
Barrel

Women

Washing
hands & body

‘Ayn/
Saqieh

Qaduz/rubber
pipes

Qaduz/
Barrel/Tank

Women/
Men

Washing
clothes

Saqieh

Rubber
pipes/qaduz

Tank/Barrel

Women

Cleaning
house

Saqieh

Rubber
pipes/qaduz

Tank/Barrel

Women

Building
dwellings

Saqieh

Rubber
pipes/qaduz

Tank/Barrel

Men/
Women

Human

‘Ayn

Qaduz

Qaduz

Women

Animal

‘Ayn/Saqieh

Qaduz/Tanakah

Tank/Barrel

Women/
Boys

Irrigation use

Domestic use

Drinking

Table 12- Types of water use according to location and means of retrieval

The households living south (19-23) and east (17) of the saqieh
draw their domestic water with a rubber hosepipe towards their plot (see
Map 4). The dwellings that use hosepipes are located lower than the
saqieh. Households (20) and households (23), have dug their rubber pipe
20 cm underneath the floor of the wadi that runs through the village.
Household (23) is collecting its domestic water into a tank of 2m3. The
use of rubber pipes was introduced by the head of household (16) in 1996
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and immediately followed in subsequent order by household (2),
household (19), household (20) and household (23). Domestic use of the
water is mainly the task of women and young men or boys. The irrigation
use is mainly the work of men, the women will take this responsibility
when men are away. In general the households are not allowed to use
water from the ‘ayn or from the saqieh for irrigation purposes on their
dwellings.
Despite these customary rules some households irrigate home
gardens with water from the saqieh (see Figure 17). Their access to the
qanat water is easier compared to other households located in the village.
Through his marriage to a woman from the Khaled lineage, the head of
household (23) gained direct access to the water source and he exploits it
by filling a tank of 2m3 every 5 days for his domestic use. Also household
(2) irrigates the dwelling plots, which contain trees and vegetables. The
direct access to domestic water gives both households more power than
the amount of land they own. Both households are from the Hatim
lineage. This causes a considerable unbalanced situation with regard to
water use by the individual households in comparison to one another (see
Table 13). In spring, household (23) migrates every year to the northern
area of ‘Azaz to travel with the sheep flock they own. The water level
meter used for this study recorded a sudden rise in water level in the
saqieh exactly at that period.
So although the Amirs own most of the irrigation and land rights,
the Hatim dwellings are closest to the water source and the alliance
through marriage with Khaled gives them first domestic access to the
qanat water. This plot used to belong to household (5) but is now used by
household (23) as a sheep pen (see Figure 19). Unequal access to
productive resources can create inter-generational competition (Tully,
1990).

m3/day
# members
m3/person/day

HH 16

HH 23

0.02
8
0.0025

0.4
11
0.036

Table 13 - Comparison of water use between hh16
and hh23
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Figure 17 - "Illegal" irrigation of a homegarden plot

Figure 18 - Social talk at the outlet
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Figure 19 - Aerial picture of HH5, the dwelling owned by HH23

Figure 20- Filling up a qaduz near the birkeh

Figure 21 - Irrigating the bustan at
sunset
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5.2.4 A conflict between households
When I entered the village, I first made contact with bayt Hatim.
Gradually I built up a rapport with the family of household (11) from bayt
Hatim. My husband and I were invited to weddings not long after. On one
wedding in particular all descendants in the village were invited and this
gave us the opportunity to meet some of the other lineages of bayt Amir
and bayt Khaled. A week later we returned with pictures of the wedding.
We had lunch with the newly weds. The husband showed us the new
bedroom that he had built and decorated for his new bride. He was proud
that his bride was from outside, “that’s much better” he said. It broke with
the tradition of marrying your cousin (“bint ‘amm”). He regarded himself
as member of a young, modern and new generation.
After lunch we returned to the oda, on the North side of the wadi
that runs through the village. There we sat together with sons of the
household. While we were talking, we suddenly heard a gun shot outside.
The son jumped up and ran outside. We came with him to see what was
going on. On the other side of the wadi people were running back and
forth. There was a fight going on between the households of bayt Hatim
and bayt Amir. It looked like a serious situation. A crowd of people was
throwing stones at each other. Everything went very fast. There was a lot
of screaming. Suddenly it went quiet; an older man came to us with two
men who looked very upset. He asked us if we could drive them to
Shallalah Kabirah52, the village down the road. There they had a gathering
with the head of the village to start a reconciliation process. It was clear
that there was a serious dispute between the two lineages.

5.2.5 Sociopolitical history of family ties between
households
To completely understand the issues between bayt Hatim and bayt
Amir the various structures and historical dimensions that define the
relationships between the two lineages (bayt) should be considered. It
seems that although the community of Shallalah Saghirah is highly
mobile, the system of roles and statuses within the community remain,
largely the same in the minds of the community members. Eickelmann
(1989) describes how Emrys Peters recognised the same during his
research in the 1950s of Lebanese rural society. However in Peters’ reanalysis twenty years later, he sees that the “system” that the researcher is
looking for is inevitably open-ended and must be explained, at least in
part, by looking for historical transformations (Eickelmann, 1989).

52

The proper transliteration for Shallalah Kabirah is ál Shalaall ál Kabiir
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To understand the violence and power struggle, Arab kinship
patterns must be understood. The Arabic preference for patrilateral cousin
marriage or bint ‘amm (FBD) marriage is well known. A structuralist can
describe the basic forms of Arab kinship with enviable economy;
conceptual dichotomy of the genders, pre-eminence of agnation and
filiation, construction of the feminine as the object of masculine honour,
and preference for kin endogamy achieved through the classificatory
extension of FBD marriages to wider groups of patrilineal relatives
(Mundy, 1995; Bonte, 1991).
The preferred marriage in Syrian rural society is the parallelcousin marriage. A young man is expected to look for his first bride
among the daughters of his father’s brother. In fact he has the right to
marry one or more of them. The FBD marriage is often claimed to be a
custom intended to keep the property of land amongst the patrilineal
relatives. According to Mundy, writing on Arab kinship and domestic
organisation has not developed a vast body of comparison, therefore it is
difficult to generalise. Looking within the dynamics inside a village
community, it is clear that the cultural pattern is not consistent. In fact
there are many varieties. It appears that the FBD marriage and its many
varieties is far from a merely secondary alliance, a shuffling exchange of
women between men who make society; marriage is itself structuring, or
so at least it is among those with property (Mundy, 1995). The variety of
combinations is all too clear in Shallalah Saghirah, where cross marriages
have moulded relationships between lineages over the past hundred years.
Marriage alliances are a form of power gaining strategies. When focusing
on the marriages between the lineages there are some striking features that
show the different strategies of the first five brothers to gain and maintain
power.
The conflict concerned the relationship between two married
cousins of bayt Hatim and bayt Amir. They had been in a conjugal fight
days after the wedding. On the day we visited the newly weds to show the
pictures, the wife had snubbed to her husband and said that she would
have been happier with a man from outside the family. At this remark, her
husband hit her in the face and immediately she ran to the neighbouring
house of her parents to seek refuge. Upon which her father exploded in
anger, grabbed his hunting gun and shot in the air whilst shouting “It is
always the same with these Amir’s!”. He started to fight with his
neighbour. It accumulated in a fight involving both men and women. This
is the fight we witnessed.
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Finally, they went to the mukhtaar53 of Shallalah Kabirah to
resolve the conflict. This mukhtaar was the only neutral party. The
conflict was resolved partially with an apology and the woman returning
to her husband who promised not to hit her anymore. However, the
conflict has its deeper roots in a complex social history. Only by
reconstructing this social history can the collective community
Events in social history that influenced the social cohesion positively:
• Leadership of the first inhabitant 1900-1930
• Building of water reservoir (birkeh) 1952
• Establishment of water rights system approx. 1930
• Drying up of qanat 1984/85, repaired collectively by villagers
• Badilah marriage of household (1) and household (16) 1992
• Ramadan 2000 (observed)
• Badilah marriage household (2) 2000 (observed)
• Cleaning the birkeh collectively April 2000 (observed)
• Cleaning qanat August 2000 (observed)
Events in social history that influenced the social cohesion
negatively:
• Death of first inhabitant 1930
• Death of first son 1954
• Introduction of daughters of Hariri shaykh 1963
• Migration to urban areas in Syria (Aleppo/Raqqa) ‘70s
• Selling of land to Amir by bayt Shakir ’70s
• Conflict in Fi’jdan and subsequent abandonment 1977
• Change of surname to Hariri ’80s
• Deaths first descent group ‘80s
• Conflict January 1999 (observed)
• Conflict May 1999
• Conflict during cleaning of qanat August 2000 (observed)
Table 14 - Events in social history and the relation to social cohesion

governance of the water supplied by the qanat be explained. I have
divided the events that influenced the enabling environment for collective
action negatively and those events that influenced it positively (see Table
14) .
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Mukhtaar (Arabic “the selected or chosen”) is the common
denomination of village leader, someone becomes a mukhtaar either by
inheritance or by displaying leadership characteristics and respected
virtues such as hospitality, fair judgement, honesty and integrity (Hopkins,
1997).
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In the beginning, the village knew a relative social balance; one
nuclear family, guided by the first inhabitant. He mediated conflicts.
When his first son died, he arranged the division of the land, keeping in
mind the competition between his sons. When he himself died in 1930,
nobody actively took over the power although by Islamic law, the
responsibility was with Shakir. The younger Hatim developed into a
diplomat. He was respected by all villagers and maintained the good
relations that his father had established with the local Bedouins of the
Feda’an tribe. Like his father, Hatim was generous to many visitors. He
built the common guestroom called oda (room) and served coffee to all
guests.
Khalaf (1993) describes the madafa (guestroom) in Northern
Syria, as a politico-social institution for Bedouin shaykhs and shaykhly
families. The oda in Shallalah Saghirah could be regarded as a small
version of a tribal madafa. It was used as a meeting place to invite
important guests and for achieving greater consensus for political and
social domination. Although the villagers could not be considered as real
Bedouins, they had adapted many of the tribal customs in their daily life,
also through the marriage of the first inhabitant with a Bedouin woman.
You could consider them “Bedouinised”. The strong affiliation with the
Feda’an Bedouins between 1900-1960 meant protection and social
benefit.
Finally when Shakir became too old, Hatim was regarded as the
mukhtaar of the village. A fair five-day rotation system of irrigation was
implemented and Hatim was able to unite the village households in
building the irrigation reservoir (birkeh) in 1952. The collective building
was done in relative harmony and there was a recognised leader (Hatim)
to mediate between conflicts. He became the mukhtaar of the village. In
1954, Shakir died and his sons inherited the land and water right but did
not officially divide it. The pressure on the land was becoming high and
finally the lineage members were looking for other means of survival.
Tensions arose between family members and living space shrunk. The
period between 1958-61 is said to have been a dry period with little
rainfall, and although 1959 was a good year, the general drought
contributed to the tensions. In this time, bayt Amir and bayt Hamzah
became related through three cousin marriages. Competition for land grew
and the buyut started to split into factions, with the buyut Amir and
Hamzah on one side and the Khaleds and Hatims on the other. The
Shakirs were neutral. The mukhtaar Hatim kept the buyut together.
By the end of the sixties, all the sons of Shakir decided to leave
the village for the urban environment of Raqqa. They sold most of their
land for 30.000 SYL to bayt Amir. This meant a radical change of the
equally divided system of landownership. The Amirs became the biggest
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landowners. The deal polarised the community. Small disputes and
jealousy about missed chances became worse. Growing competition for
land and a search for better livelihoods gradually caused more households
to migrate from the village.

An outside conflict with dramatic consequences
In 1977, a conflict broke out between two herder boys in Fi’jdan
and resulted in the death of one of the boys. Both of these boys were
distant relatives of the families in Shallalah Saghirah going back to the
earlier described group of Ma’ardis. The result of the homicide was a
blood revenge that put fear in the hearts of the residents in Shallalah
Saghirah. It meant all descendants of the first inhabitant were in danger of
being killed in revenge. Especially bayt Hatim had close ties with the
endangered lineage through the marriage of the mukhtaar Hatim. As a
segmented descent group, the villagers collectively decided to abandon
the village territory to prevent bloodshed. Segmentary theory explains the
fact that when a conflict occurs outside the descent group but within a
larger family group, the descent group joins together and takes collective
action in cases of threat or revenge. The village and its qanat were left
abandoned for several years. Most households went to relatives in Raqqa
or Aleppo, while others wandered with their sheep from village to village.
The village site was empty for some years. Members of the family
did not return until they were absolutely sure it was safe. Some villagers
did not return at all and those who did return, took custody over the lands
of their brothers in exchange for rent. All was done in order to prevent
outsiders from buying the land. During these years, the village was
destroyed and the fence, which surrounded the birkeh was stolen. Some
households returned, mainly the ones who depended on sheep husbandry.
These were of bayt Amir and two of bayt Khaled. All of bayt Hamzah and
bayt Shakir decided not to return back and stayed in Raqqa. At that time
Raqqa was little more than an urbanized village, many of the men began
working in agriculture or sheep-rearing (Rabo, 1986). With the cotton
boom and the mechanized steppe agriculture, Raqqa became an important
trading centre (ibid.). With the prospect of a better future, these two buyut
stayed in Raqqa.
In 1982 Amir died and not long after it was Hatim’s turn. He was
the last of the first five brothers to die in 1985. Now, the mukhtaar was
dead and there was nobody willing to take his place. The logical
successor, his eldest son, he did not want to take up the responsibility
since he was living in the city. His other son was in the village on and off
but did not want to take care of the leadership. His younger son did not
care about the village. He was involved in urban employment, business
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and gaining a good pension for himself. The youngest was too young and
inexperienced. Consequently the village was left without leadership.

Poverty, drought and rain
The year of 1984/85 was disastrous for the village. A new
economic crisis arose with Syria’s involvement in Lebanon and its
political isolation in the Arab world, and partly as a result of the world
economic crisis (Rabo, 1986). The years were also particularly dry. The
garden was greatly affected by drought and many trees died during these 2
years. The qanat dried up completely due to a hole in the main tunnel.
Bayt Amir drilled a well in the middle of the rainfed fields and managed
to survive, they shared the water with other residents. Then two friends,
one from bayt Amir and the other from bayt Hatim, investigated the main
tunnel and observed the hole. They fixed it with cement and after 4 hours,
the water flowed back into the qanat. This collective action meant a boost
of morale and cohesion between the two buyut.
In 1988, which is generally known as a good agricultural year in
Syria, the head of household (11) indefinitely returned back from the
urban sprawl of Aleppo to the village. The rains had been good and
prospects of a good harvest were positive. He re-settled in the village,
where bayt Amir, some of Khaled and household (23) and household (9)
of Hatim were still present.

5.2.6 The importance of identity and marriage links as
sources of power and mediation
The return of the head of household (11) created tension in the
village. Having been outside of the village for a long time, he and his
wife, had to adjust to village life. He loved returning to the countryside
but his wife was less pleased with the return. She preferred the urban
environment of Aleppo, it was comfortable and had more status.
Moreover, she was a Hariri born in the Hauran, daughter of a shaykh and
she considered herself as better than the rest. She did not want to live with
these ‘peasants”. In fact her marriage had been forced as part of a
lucrative and political deal between Hatim and the higher ranks of the
Hariri clan. Her arrogance towards mainly bayt Amir, raised tense
situations with neighbours.
This marriage requires a closer look to understand the importance of
marriage alliances in order to increase and maintain power. Appendix 2
shows an overview of important marriage alliances in Shallalah Saghirah.
A Moroccan once told Hildred Geertz that “arranging marriages is a
highly serious matter, like waging war or making big business deals”
(Geertz, 1979). In Shallalah Saghirah, the first inhabitant consolidated his
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power in the region by marrying a Bedouin daughter and linking his
household to the powerful Feda’an Bedouin. The abolition of tribal law
by the state in 1956 and the implementation of the Agrarian Reform Law
of 1958, led to the demise of the political influence wealthy Bedouin
shaykhs, at least at the national level (Batatu, 1999). These developments
meant for the descent group of Shallalah Saghirah that their original
relationship and alliance with the powerful Bedouins on the Jebl AsShbayth could not provide them any longer with necessary social power
and financial back up. They had to change strategies, which can be
divided in three, often intertwined, strategies;
•

migration; leaving the land and moving to urban areas to start up
businesses or rent (irrigated) farmland where new social power
relations were to be established

•

retaining and reviving tribal affiliations with powerful members of the
larger Hariri family clan seated in the Hauran

•

remaining on the old territory, searching for internal marriage
alliances and conducting seasonal migration or off-farm work

Batatu (1999) mentions the decline and weakening of tribal bonds. In
the case of Shallalah Saghirah there was an opportunity to replace the lost
tribal power base with family affiliations. Being a diplomatic man, Hatim
looked at various possibilities to strengthen his social position.
The increasing political influence of the Hariri clan, with its main
seats at Da’il and Shaykh Miskine (Batatu, 1999), was attractive and
challenged Hatim to use his diplomatic skills. He regularly visited the
seats of the clan in the South. Consequently he arranged a marriage in
1958 between two of his sons, with two daughters of a respectful shaykh
of the Hariri clan. The question remains why a respected shaykh would
give away two of his daughters to a distant cousin in Northern Syria?
The marriages consisted of a total of three marriages; first Hatim’s
son asked the shaykh’s daughter in a badileh54, which, means the son
offers his sister as bride wealth (ssadq or mahr). However, such a
marriage would not be beneficial for the shaykh and he would not have
agreed to it. Hatim played his politics well and offered that his second son
would pay a high bride wealth to marry another daughter of the shaykh. In
this way the deal was lucrative; the shaykh’s son did not have to pay bride
54

These marriages usually take place when there are not enough financial
resources to pay the full bride wealth and the bride is “exchanged “ for
the sister of the groom. In this case it is used as a bonus.
150

wealth and the shaykh would receive a high amount of bride wealth. In
return, strong trade relationships between Hatim and the shaykh were
consolidated. Introducing two members of the higher part of the Hariri
clan would give the sons of Hatim more social status. The deal was made
and the two brides entered the village (See Appendix 2: Figure 62). Both
of the brides did not want to leave to this far away village but were forced
by their father, even the sons of Hatim initially had other plans but could
not argue with their father. The deal was made. Ties strengthened.
Other households were also looking for new strategies. Some
migrated and gradually started to work in urban areas. The informal
rumours about an upcoming Euphrates irrigation scheme near Raqqa
attracted. In 1963 the Syrian government decided to build a large dam in
the Euphrates River and to reclaim and irrigate steppe land. A golden
future for the region’s inhabitants was officially proclaimed (Rabo, 1984).
Whilst Hatim was looking for marriage alliances higher up in the
patrilinear descent line, Amir took a different route and was looking to
gain more wealth and land ownership within the closer ties. Through three
marriages of his sons with bayt Hamzah (See Appendix 2: Figure 63), he
eventually gained most of the land and water rights. This brought them
potential increase in agricultural income and strengthened their ties with
the family members of bayt Hamzah. Bayt Shakir had migrated and lived
in Raqqa. They sold their rights to Amir. The land and water right
ownership deal that Amir made and the linkage with bayt Hamzah secured
his sons of the patronage of most of the land and water rights.
Three sons of Hatim left for Aleppo some time before the conflict in
Fi’jdan broke out and the villagers abandoned the qanat village. Two of
them worked in construction and their sons migrated to the Gulf countries
or gained positions within the government. The eldest was very successful
in increasing their financial resources with the help of their relatives in the
Hauran. During the mid-70’s this household was doing so well in Aleppo
that they could invest in real estate and import/export trade; the link with
the Hariri clan was more profitable for them than the identity with
Shallalah Saghirah. Both households decided to stay in Aleppo and build
up their lives. They did however kept their ties with Shallalah and
remained owners of land. The irrigation use was divided among their
remaining brothers.
The third son who migrated experienced difficult times during the
period of 1977-1985. He worked in well drilling, construction and cotton
harvest to provide the financial income for his family. He bought a house
next to his brothers in Aleppo and although he tried to raise a good
income, he remained financially dependant on his brothers and older sons.
There was a significant difference in wealth between him and his brothers.
In her study of a Moroccan extended family, Hildred Geertz, finds a
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similar situation; she suggests that economic and political achievement in
Morocco is almost entirely an individual matter (Eickelman, 1989; Geertz,
1979). An ambitious man may use the help of kinsmen in his climb and in
return may help them, but these exchanges are personally arranged and by
no means obligatory (Geertz, 1979). So when in 1988, the agricultural
prospects were good, the third son and his wife from Hauran returned to
the village. His school going sons were taken care of by their uncles. His
oldest son came with them.
In the meantime, the relatives in the village were struggling to survive
in a harsh environment. In Middle Eastern society, how family ties are
formulated depends substantially upon the economic situation of the
families involved (Eickelman, 1989; Hopkins, 1997). Both as a good
marketing tool and as a statement of rejecting the “lower” status of the
village descent, the two urban families changed their surname to “Hariri”.
Even though the family relationship was matrilineal, the economic gain of
adapting the surname “Hariri” attracted. The name Hariri was better
known in Syrian industry and thus would give a better change in business
and politics. Household (11) followed together with household (23).
During the eighties, the increasing association with the name of Hariri and
urban business, not only widened the economic gap but also the attitudes
and values between household (24) and their fellow peasant relatives in
Shallalah Saghirah (cp. Khalaf, 1993). The patronymic group, was now
divided in two groups. The descendants closer to the Hariri clan through
matrilineal descent, perceived themselves as higher in social status than
those who did not carry the surname Hariri.
After the deaths of both Amir and Hatim, small daily disputes took
place between several households of the buyut. They would be about the
access to the ‘ayn or trespassing over the land of Hatim. In the meantime,
a younger generation of grandchildren had grown up in the village. A
particular strong friendship had grown between the eldest son of
household (11) of bayt Hatim and the second son of household (18) of
bayt Amir. Both of these young men were convinced that the elders
should bury the old feuds between the buyut. The eldest son of household
(11) did not change his name to Hariri. He did not think this was a wise
decision. The young friends had also helped the village out after the
drought of 1984/85 when the qanat dried up. They had plugged a hole in
the water transportation section of the qanat to prevent it from drying out.
After some time, these men had spoken about a way to adhere the
feuding parties. In 1992, they suggested that they would marry each
other’s sisters as a means to glue the relationship between the two buyut.
The marriage was a badileh. (See Appendix 2: Figure 64). But the
intention of reconciliation did not succeed. In the first years, social
pressure from bayt Hatim on the newly married son was great. The
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financial demand from his parents increased and he felt he should be more
independent from his parents. His wife encouraged him also to do so in an
attempt to escape from the control of her mother-in-law. So he built his
own dwelling. In reaction his parents accused his wife of manipulation
and conspiracy, after all she was still an Amir at heart. Social tensions
between the households remained.
Tully (1990) describes the household lifecycle, she states that when a
son establishes his own household, individual attempts to gain greater
control of economic assets at the expense of other family members may
split a household along generational lines. In this case, the parents’
demands and attempts to gain greater control of financial resources took
place at the expense of their newly married son. The social situation of
both cousins of bayt Hatim and Amir was determined by the increasing
competition over land and water rights and the generation gap between
them and their fathers. The young married men did not want to go into a
competition with their cousins. Firstly, they regarded themselves
belonging to an age group and secondly to a certain lineage. They tried to
overcome this conflict of loyalties by resolution and mediation but
encountered heavy social constraints in doing so. The cousins saw the past
as something, in which rights were well arranged and people were better
behaved. The local population pressure and the socio-economic situation
forced people to become jealous and competitive. One cousin said “The
life is harsh and since there are too many people here, we have to fight for
it. The first five brothers were just enough, they made the wall around the
bustan and took care for the common good”. A young man of household
(17) said that “nobody thinks about another person anymore, the unity is
gone. They only think about money and themselves.” They rejected the
attitudes of their parents which they call “stone headed”. Despite the
social problems, the cousins preferred living in the village above the city
because “there is no shame”. They preferred the living space and the
relative freedom their wives and children enjoy in the countryside. Now
they work occasionally in the urban areas.
But life in the village does not come without complications.
Having had schooling and lived and worked outside of the village and
abroad, the cousins have developed different worldviews. They idealize
the first inhabitants but criticize the old fashioned and “stone headed
attitude” of their fathers. In their struggle to adhere to their fathers and
uncles, they are constantly challenged to choose between conflicting
loyalties.

5.2.7 Transformations in society
When I asked the oldest resident in the village what had changed
most in the village, she replied: “over the years what has changed most
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are the modern things, we did not have a diesel heater in winter, or
generators and televisions. We never had seen a car before and now we
see them sometimes. It all changed the last twenty years”. Over the past
30 years many transformations have taken place in Shallalah Saghirah.
The livelihood assets of all households changed. Migration started by mid
sixties to take shape. At the same time the landreform in 1958, which
changed regional power bases and the emergence of the Ba’ath
Government meant a change in the political climate in Syria. The
construction of roads and wider infrastructure was given a boost in the
first terms of Hafez al-Assad’s rule. It meant an opening up of the rural
areas to cities and towns. Economic opportunities arose to work abroad, in
urban areas or in the big irrigation schemes. All these developments
affected the worldview and attitudes of the people.
In the eighties, literacy levels of the village population rose and
the modernisation in the cities took shape. The introduction of televisions
opened the window to other parts of the Arab world, albeit heavily
censored. Most of the young people in the village have grown up under
Ba’athist rule, so they have never experienced any form of political
democracy. But some of the young men who worked abroad were exposed
to western culture. They came back from their migration work either with
contempt for the eroded values of the West or interest into how the West
would really be like. During the late nineties, Syria was rapidly changing
and opening up to the rest of the world. Whilst in 1997 much of the news
was censored, two years later satellite dishes had made their entry on a
wide scale and into rural areas and people were exposed to other news
feeds and programmes. Internet cafés in the urban areas followed suit
soon after.
This somewhat contradicted the old party system in the
countryside. Although there are no local members of the Ba’ath Party in
Shallalah Saghirah, the arm of the Ba’ath government is relatively long.
Some claim that during the years 1997 and 2000 at least 1 in 4 Syrians
was an informant for the secret police. The party politics of feuds and
power struggles are reflected in the manner in which people in Shallalah
socially interact. There was always a latent knowledge that some part of
the Ba’athist security system was monitoring life in Shallalah. The men
who worked in the governmental factory, for example were seen as
representatives of the party. This made some villagers suspicious towards
them. At least one of the employees was said to be an active informer. In
fact, some warned against him whilst living in the village. Our team had
been open in our research approach and arranged permits with the
regional head of police in Khanasser, who also acts as the head of the
secret police. Despite the alleged presence of informers, Ba’athist politics
does not strongly affect daily life in the village. Villagers are quite open
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and some issues are just not discussed with those who are suspected of
informing. It does mean that levels of trust between households are
affected.
It all started to change rapidly when the old Hafiz Al-Asad died
on June 10, 2000, after 30 years in power. His son Bashar al-Assad
succeeded him on July 10, 2000 with an election win of 97.29% of the
votes (George, 2003). Despite this undemocratic election, the young
Bashar posed hope for the future. Within days, the propaganda posters of
the old President and his sons were removed from walls, taxis and cars.
Syrians became more open in their political discussions. When the new
president assumed power, he called for economic reform to bring growth
and political liberalisation to Syria (George, 2003, Landis, 2004).
Immediately opposition members demanded free democratic elections and
organised political salons and civil society forums in Damascus. All this
was followed on the radio by some of the young men in Shallalah
Saghirah. It caused concern and hope at the same time. Hope for a better
economic future and concern of the prospect of loosing a system with
which they had felt comfortable. It was a confusing time for Syrians and a
process of national power plurisation started (Landis, 2004). But where
economic reform was accepted, the “old guard” did not accept political
reform. The famous “Damascus Spring” lasted only until February 2001
when the government started to crack down again on all civil forums and
reformers (George, 2003).

5.3

Conclusions

Only supplied with water from an ancient qanat, Shallalah
Saghirah lies in a semi-arid climate and its community has a history of
hard struggle to survive in this environment. A find of an oillamp during
cleaning work in the qanat indicates that the qanat is likely to be of
Byzantine origin, more specifically of the era of Justinian. We suppose
that the qanat was a drinking water supply system for nearby military
outposts guarding the plain between Jebl Al-Hoss and Jebl As-Shbayth.
The site is located at the edge of the Khanasser valley where more qanats
have been found. All of them are dried up. The qanat is of the springbased type and receives its water from the Middle Eocene formation. The
present groundwater use around the site does not heavily affect the
aquifer.
The first modern inhabitant rehabilitated the qanat in the
beginning of the 20th century. The current user’s community consists of
one patronymic group descending from this inhabitant, divided into five
lineages of which three are permanently resident in the village. The main
income sources are animal husbandry, sheep shearing and off-farm work.
The users group is widely linked to the outside world. The destinations for
155

off-farm work vary per age group and concern countries like Lebanon,
Jordan, Turkey, Russia and Saudi-Arabia. Landownership and waterrights
are based on a customary system. Social structures at the site follow the
principle of segmentation and are determined by blood relationship and
marriage alliances.
One of the main social dynamics is a continuous power struggle
between the resident lineages of bayt Hatim and bayt Amir. This
originates from a fraternal competition for resources and leadership. The
Amirs are wealthier in terms of sheep, land and number of member
households whilst the Hatims claim to be the most important family in the
village because they own the original oda, the former seat of the village
head (mukhtaar). Moreover, whilst the Amirs own most of the irrigation
rights, the Hatims’ dwellings are closer to the qanat water outlet giving
them first domestic access. This gives the Hatims considerable bargaining
power.
The local history of settlement and politics shows several events
that can be identified that influenced the social cohesion in the village
either positively or negatively. Among the positive events are the various
leadership period where the village had a mukhtaar mediating between
disputing parties, establishment of the rights system, the building of an
irrigation reservoir and several exchange marriages to adhere the lineages.
Among the negative events were several deaths of key extended family
members, the introduction of brides from the higher echelons of the Hariri
clan, migration to urban areas, “unlawful” selling of land amongst
cousins, a conflict in the larger extended family in another village that
resulted in a bloodfeud in the 70s and other conflicts among resident
family members.
The abolition of tribal law in 1956 and the Agrarian Reform Law
in 1958 led to a decrease of the power base of the descent group who had
strong connections with the local Bedouin tribes. We identified three
strategies; definitive migration to urban areas, retaining and reviving tribal
affiliations with the higher echelons of the Hariri clan in the Hauran
and/or searching for internal marriage alliances and conduct seasonal
migration or off-farm work. The Hatims mainly chose to revive tribal
affiliations whilst the Amirs chose the latter option. Out-migration that
started in the early 70s disrupted the social cohesion. Modern
transformations in society also caused a juxtaposition between the young
and the old generation. A combination of these endogenous dimensions of
the users community led to a weak social cohesion at village level and a
lack of collective action to carry out maintenance work on the qanat
system.
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Chapter 6

Shallalah Saghirah Renovation

Introduction
This chapter is partly descriptive and partly analytical and
concerns the process of a community-based renovation at the site of
Shallalah Saghirah aimed to give insight into the socio-political and
endogenous dimensions of collective action. It is an account of events that
have happened during the years 2000 and 2003. The chapter is based on
the principle that experience shapes perception and subsequent
expectations influence behaviour of collective action. Actors in collective
action perceive the world according to their own individual experiences,
frames of reference and background. The characteristics and social history
of the community of Shallalah Saghirah is described in the previous
chapter and actors perceive behaviour of other actors according to their
own frame of reference, hence act accordingly.
In his analysis of
the
participatory
intervention in Gal Oya,
Uphoff (1996) investigates
expectations as a major
influence on behaviour and
creators of self-fulfilling
prophecies. Uphoff (1996)
argues that Newtonian
approaches
lead
to
simplifying models of
motivation and behaviour.
Instead he connects the
social world with the natural
world by taking the view
that the world is relativistic,
chaotic and probabilities are
not fixed. In this view, the Figure 22 - Uphoff’s Orientation-to-Action Grid
analysis of a rational actor (Uphoff, 1996)
correctly predicts free riding,
but incorrectly assumes that cooperation and altruism will therefore not
exist. In his analysis of collective action in Gal Oya’s irrigation system, he
uses both a structural approach as well as a cognitive approach to explain
cooperation. The structural approach explains the behaviour of a modal
person whilst the cognitive approach focuses on a particular person. To
explore the opposition between assumed rational and irrational behaviour
and explain collective action, Uphoff further develops his theory in an
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orientation-to-action grid. In this grid, the continuum or orientation
towards self and others is visualized. People are not just selfish or
altruistic; everyone has both inclinations (Uphoff, 1996). Throughout the
process of collective action, actors will move from one quadrant to
another. For example from a position of self-regarding cooperation
(quadrant III), events, perception or experiences can make an actor move
to selfish individualism (quadrant I).
Uphoff’s grid is applied in this chapter to analyse the changes in
orientation-to-action taking place during the pilot renovation. Uphoff
(1996) finds it important that combined perspectives are used to analyse
the dynamics of collective action, emphasizing that focusing too much on
altruism and cooperation can neglect the existence of individualism and
self-centeredness and vice versa.
The following analysis is intended as empirical evidence of the
complexity of the course of collective action in a community that is a
small and seemingly homogeneous unit of analysis. It illustrates the
multiplicity of actors and the dangers of taking even a small community as
a unit without considering the heterogeneous aspects and daily sociopolitical, cultural and psychological complexities.

Organisation of this chapter
The first part of this chapter describes and analyses the course of the
renovation that took place in the summer of 2000 in the form of a pilot
qanat renovation. It uses the orientation-to-action grid of Uphoff to
monitor actors’ behaviour on the continuums of selfishness to generosity
and cooperative to individualistic. The second part discusses the
endogenous socio-political dimensions and socio-technical impact of the
renovation. The chapter concludes with a cos-benefit analysis of the
renovation.
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6.1 The pilot renovation of summer 2000
The following section sheds some light on the institutional framework
within which the renovation of Shallalah Saghirah formed part. The
subsequent section discusses in detail the preparation and process of the
renovation. It also analyses the encountered challenges during the process
and focuses in particular on orientation of the main actors towards
collective action and cooperation

6.1.1 The Khanasser Valley Integrated Research Site
(KVIRS)
Shalallah Saghirah lies in the boundaries of the so-called
Khanasser Valley, a typical marginal dry land in northwestern Syria. At
the time of research, this valley had been a preferred site for long-term
agricultural field research by staff of the ICARDA55 located in Aleppo.
The livelihoods of the villagers in Shallalah Saghirah resemble that of a
majority of rural inhabitants of the Khanasser valley. Characteristic for
these livelihoods is the involvement in agricultural activities. Three main
types of activities exist in the Khanasser Valley; rainfed agriculture,
irrigated farming and livestock rearing and most households practise a
combination of all three (Thomas et al., 2004). Barley is the main
agricultural crop and off-farm income activities are most important for
survival. According to Thomas (2004), about 43% of households in the
Khanasser Valley have one or more member of the household working as
off-farm labour, 15% in urban areas and 16% work abroad. Lack of
sufficient rainfall and groundwater is identified as part of the major
environmental constraints.
Conflicting information appears in the existing literature on the
exact population of the Khanasser Valley. Aw-Hassan (2002) reports that
the Khanasser Valley is home to about 17,800 people, in 1814 resident
households in 31 villages of different sizes. The population density works
out to 93 people/km2. But in a later publication of Thomas et al. (2004)
KVIRS contains fifty-eight villages and communities that inhabit the
Khanasser Valley and the adjacent fringes of the Jebl al Hoss and the
Syrian Desert. The total population of the fifty-eight villages is 37,000. A
possible explanation that can be given is that the latter figures are part of a
larger definition of the Khanasser Valley and include the Jebl al Hoss.
An ICARDA study published in 2005 revealed the diversity of
livelihood strategies of rural people living in the Khanasser Valley (La
55

The International Center for Agricultural Research in Dry Areas,
member of the Consultative Group of International Agricultural Research
(CGIAR)
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Rovere and Aw-Hassan, 2005; Rovere et al, 2006). La Rovere and AwHassan (2005) classify the households of the Khanasser Valley into three
clusters: agriculturists, labourers and pastoralists. In Shallalah Saghirah,
each extended household has individuals that fall under one of the three
categories with a majority of labourers and pastoralists/sheepowners. AwHassan and La Rovere conclude that while agriculturists benefit most,
poor labourers with enough land can also gain from pro-poor agricultural
research (La Rovere and Aw-Hassan, 2005; La Rovere et al, 2006).
However, the poorest households, the landless and pastoralists, do not
gain much benefit.
Since the 1980s, the Khanasser Valley served as a pilot site for
agricultural research programmes on barley cultivation and salt tolerant
crops. In 1997, the influx of young new staff in the form of consultants,
doctoral students, PhD students and Junior Professional Officers (JPOs)
from countries such as Denmark, India, Canada, Italy and the Netherlands
increased the attention given to the Khanasser valley as a research
fieldwork area. Most of these young researchers started doing their
fieldwork in the valley from 1997 onwards.
ICARDA’s support staff’s familiarity with the people and the
region were an advantage. This brought a good introduction of the group
of young enthusiastic researchers to their respondents. It took a while for
ICARDA’s management to agree with the young expats on staying
overnight in the Khanasser Valley. This kind of approach had never been
done before and concerns were raised about the security. Despite these
concerns, some researchers started to stay overnight in the field. This was
a big step forward, because most of the data collection would be done in
the afternoon and evenings and it also helped tremendously in building up
rapport with our respondents.
The long history of ICARDA staff in the Khanasser Valley and
the increased attention of young expat researchers since 1997, also
brought some disadvantages. The expectations of the people were high
and many expected us, as representatives of ICARDA, to solve their
problems “instantly”. The “magic radiance” of a four-wheel drive vehicle
with researcher and his/her translator driving into the field, often
distanced the researcher from his/her subjects. Taking public transport and
staying overnight helped in shortening this distance.
The increased focus on the Khanasser Valley also had its
influence on the strategic focus of the Natural Resources Management
Programme (NRMP) at ICARDA. Towards the year 2000, it became clear
that potential German funding could be unlocked to develop the site into
an Integrated Research Benchmark Site where ICARDA agricultural
research would be concentrated and integrated. An added convenience of
the Khanasser Valley was the close proximity (70-80 km) to the ICARDA
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headquarters. Logistically, personnel and materials could easily be
transported in day trips. This somewhat posed the danger of what has been
called in development, “a bias of proximity”. In his analysis of biases on
perception poverty, Chambers (1983) warned about the “road bias” where
the “poor” are found in easy to reach areas for consultants, development
officials and visiting donors.
In 2000, the NRMP programme staff further developed and
consolidated ideas. The Khanasser Valley was selected as an integrated
research site (that is, the Khanasser Valley Integrated Research Site, or
KVIRS) to address problems that are characteristic of the marginal
dryland environments (Thomas, 2004).
As an integrated research site, KVIRS has dual objectives. On the one
hand, the project aims to develop technologies relevant for the
Khanasser area. On the other hand, KVIRS aims to develop an
integrated and transferable approach to the analysis of resource
degradation and the evaluation of potential resource management
options, which can be applied beyond Khanasser in a spectrum of dry
area environments.
Criteria used to select the site included:
• Resource degradation: rainfall is very low (about 230 mm/year) and
unreliable, and resource pressure is relatively high. Different types of
resource degradation are taking place, such as soil fertility depletion,
overgrazing,
• Diverse and dynamic livelihoods: livelihoods are fragile, risks
multiple, and the choices available to farmers are limited by declining
natural resources and regulating policies. The dominant farming
enterprise is the cultivation of barley combined with extensive sheep
rearing. However, alternative activities are fast gaining popularity, such
as sheep fattening, cultivation of cumin, olive growing and off-farm
wage labour.
• Relative easy accessibility: the study area is 80 km southeast of
Aleppo.
Source: Thomas et al. (2004)

In 2002 international funds had been received. By 2005, KVIRS
had developed into a main benchmark site for various research activities
on Integrated Natural Resource Management (INRM). The focus of
research had been on the role of Integrated Natural Resurce management
technologies to alleviate poverty in the Khanasser Valley. Various studies
looked at agricultural options and local pathways out of rural poverty.
This is of importance for the site of Shallalah Saghirah where we will look
at “exit-options”. Since the options for agricultural production and
development pathways for labourers and pastoralists are limited, likewise
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the livelihood strategies to escape poverty are focused on intensification
of activities (e.g. sheep fattening), out-migration and off-farm labour,
exiting agriculture altogether (cf. La Rovere and Hassan, 2005; La Rovere
et al, 2006). Other innovative pathways were offered by ICARDA
research such as water harvesting and olive orchards on hill foot slopes,
water use efficient irrigation, improved barley, vetch and cumin
production.

6.1.2 Main actors of the renovation
Within the context of the increasing international attention for the
Khanasser Valley, the renovation of the Shallalah Saghirah qanat was
prepared and set up to offer an innovative solution to alleviate poverty.
Some main actors of collective action can be distinguished in the case of
Shallalah Saghirah. We have grouped them in five main categories; the
villagers, the government, the research team, ICARDA and the funders of
the renovation (Figure 23).
Each of the categories can be divided into their own microcosmic
division of individual main actors that have dealt with the execution of the
renovation on a daily basis. The descriptions are based on the central
finding in current collective action research that the world contains
multiple types of individuals, some more willing than others to initiate
reciprocity to achieve the benefits of collective action (Ostrom, 2000).
Let us start with the villagers. The group or community of
villagers has been extensively discussed in previous sections. The
individuals mentioned are in particular important due to the roles they
played in the process of the renovation. The villagers are divided between
conditional cooperators, rational egoists, mediators and free riders.
Roughly the group of villagers is divided in the members of bayt Hatim
and representatives of bayt Amir and Hamzah. In the description of the
renovation process other actors will be described if they play an important
role in the collective action event.
The second category of actors belongs to the field research team.
This team consists of myself and my husband and three of our ICARDA
research assistants of which one is female and two are male. This team is
interdisciplinary and cross-cultural. I lived permanently in the village
during the renovation and my husband was present during the renovation
on a very regular basis whilst the research assistants would visit
occasionally during the day. The interaction and communication between
the field research team and the villagers was crucial to analyse the various
dimensions of the renovation and the process of collective action.
The third group of actors consists of the staff members at
ICARDA as an institution. This concerned ICARDA’s government liaison
and other colleagues at NRMP that were working in the Khanasser Valley.
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But on a more distant level it also concerned the regular visitors of boards
of trustees that were received at Shallalah Saghirah and the Director
General of ICARDA. Established in Syria since the seventies, ICARDA
as an institution that is well known in the area and an important actor in
the process of the renovation. The logistical arrangements of transport,
hosting the project administration and providing other means of
equipment and expertise could not have taken place without ICARDA’s
institutional cooperation.
The other institutional player in the renovation is the
representation of the government of Syria. The political environment of
Syria at the time of the renovation did not allow for the development of
non-governmental activities or organizations. This posed an initial
challenge in developing community activities. It also determines the
mental state of many of the main actors at community level. The fact that
with this renovation they could take their fate into their own hands, was an
unknown concept both politically, culturally and religiously. This
prevented some of the actors inside the community from developing
initiatives or take responsibility for the renovation.

Figure 23 - Main actors of the renovation of Shallalah Saghirah

Last but not least is the category of funders. Whilst ICARDA was
seen as funding agency by many of the farmers of KVIRS, the actual
funding came from the Dutch and German Embassies in Damascus. The
representatives of these Embassies visited the village on several
occasions. The effect of visiting diplomats to the village was profound and
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influenced the process of collective action. Furthermore the funders, as
any donor organization, had conditions and reporting requirements to be
met before funds could be released.
The five categories of actors are chosen for examination and
comparison during the execution of the renovation. Some individual
actors operate outside the categories such as individuals living in the other
parts of the Khanasser Valley and the landowner in ‘Azzaz, where the
livestock rearing households have their summer plots.

6.1.3 The challenge of renovation
In the years 1999 and 2000, when I stayed in Shallalah Saghirah,
the villagers gave me my own house which I could use to store any
equipment, process my fieldnotes, draw maps and prepare food. Mostly I
joined household (11) or (1) for breakfast, lunch and diner. I was not
allowed to pay any rent but expected to provide food and help in the
household or in the field. By integrating with household (1) and (11), I ran
the risk of being too much associated with the Hatim lineage. Although
these households had been my first port of call ever since arriving in the
village, I tried my best to also build up a rapport with the other buyut.
Whilst doing my anthropological fieldwork in the village of
Shallalah Saghirah, some of the young men of the village expressed the
need for renovating and cleaning the qanat. The tunnel had less water
every year and seemed congested with sediments. The birkeh was very
dirty and had not been cleaned for two years. Both household (1) and
household (16), had taken care of cleaning the irrigation reservoir (birkeh)
every year and knew there was a need for cleaning the tunnels. But the
considerable effort to adhere the lineages prevented using their energy on
communal cleaning.
Cleaning a 600-meter long water tunnel of at least 1500 years old,
posed a considerable challenge to the villagers; not only is the work
potentially dangerous moreover the men of the village had never
undertaken major renovation works before. The haquun however did
remember a lot from their frequent cleaning trips in the tunnel and the
knowledge that their fathers had given them. This knowledge proved to be
invaluable in the technical plan for renovation.
The irrigation right holders, the haquun, have the right to decide
about cleaning, based upon consensus. One respondent said “ the decision
on cleaning should be made by the elders and they have heads like stones.
They are too stubborn. We as younger generation without any land or
water rights can not do anything”. This expresses a willingness to clean
but a constraint from an inter-generational dilemma. In order to do
something about cleaning the village elders were invited for a group
meeting, this task seemed more difficult than first thought.
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Most of the households wanted the qanat to be cleaned but were
reluctant to help in organising a group meeting between the village elders.
Some started blaming the other lineages of being to opportunistic, “they
want money for every thing, they want to be paid to do this!”, said one of
our respondents. Others told us that the energy in the village had gone
because the harvest was not promising and that the elders are not like their
grandfathers who planted trees. “These people just put all their effort in
sheep and barley” said another one, and he meant the households with a
large flock of sheep.

Organising focus groupmeetings
It was not easy getting the haquun together. After several visits to
various households from all lineages, the haquun of bayt Amir agreed it
would discuss a possible group meeting with bayt Hamzah in Raqqa. The
qanat was common property and the disputes that existed in the village
did not have anything to do with the qanat, they said. We agreed upon this
and waited for the answer from Raqqa. On 01/12/99 the first
groupmeeting between the village elders of both bayt Khaled, Amir and
Hatim took place. The meeting took place in the oda; technical details
were discussed and a community map was drawn of the q a n a t
construction. However the social problems remained unresolved and with
our second group meeting at the 10th of December 1999, the haquun failed
to join in one meeting. The Amir lineage did not want to join. It seemed
they did not want to risk bigger conflict within the village, as they
expressed. There was no trust between the haquun
The main problem the haquun of bayt Amir mentioned was with
the use of rubber pipes during the day to fill tanks and irrigate home
garden plots. They wanted the old problems to be solved before they
would join with the elders of bayt Amir in the oda. They also insisted on a
mutual and signed agreement before any cleaning started. One of them
said “we are not getting our rights because both bayt Khaled and Hatim
take most of the water before it reaches the birkeh”. They suggested that
the saqieh should be covered or the direction changed. Another household
of the Amir lineage told us that he “wants to sell his land anyway, so why
would he want to help in cleaning. If there is more water, there will be
more problems. There is no love between us”. He explained that
government officials tried to renovate the qanat in 1987 but the villagers
refused to work for 55 SYL per day. “We suggested to find labourers
from outside and they never returned” said one of the Amir elders.
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Figure 24 - Focus groupmeeting with the Haquun on 1st December 1999

Apparently the discussions to set up a renovation had arrived at a
deadlock; without any resolution of the conflict between the elders of bayt
Amir en Hatim, the renovation could not start. A collective agreement
would have to be made to regain any trust between the two lineages.
In the meantime I was collecting data on the genealogy and
gained more insight in the social history of the households. We recorded
that there had been a conflict in May 1999 between two households of
bayt Amir and Hatim. The women and girls of bayt Amir had been
harassed by members of bayt Hatim whilst they were on their way to
collect drinking water from the ‘ayn. Some members of had been
throwing stones at them. The girls had been trespassing on the land of
bayt Hatim. Basically the girl were now forced to walk the long way
around to the ‘ayn to fetch their drinking water. Frightened by the
aggression, they opted to get water from a small electrical pump.
Moreover this conflict concerned the only matrilocal household of Amir.
The head of the household is an outsider. He is discriminated and
stigmatised. Some members of bayt Hatim had called him the “thorn”
(“showkah” in Arabic). They said that this “thorn” was a strategy of bayt
Amir to sell the land out to outsiders.
The prospect for re-conciliation between the lineages looked
bleak. Although young villagers were keen to move to renovate the qanat,
the social challenges were great and as long as the elders did not trust each
other, the enabling environment for collective action would not be
favourable. After the second meeting between the elders was called off,
both household (1) and household (16) discussed how to mend the
lineages. They had been talking to each other and to members of both of
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their respective lineages, Amir and Hatim. It appeared that their effort had
begn to bear fruit when during the month of Ramadan the elders started to
talk to each other independently.

A mutual agreement
During Ramadan 1999-2000, the elders had been visiting each
other and finally a focus group meeting with the elders on 25th of January
2000 could be arranged. Mediators in the discussion were the head of
household (1) and his brother who lives in Aleppo. Two of the haquun
could not attend and they sent their oldest sons. An agreement on cleaning
the qanat was written down. Below is a translation of the agreement.
“In the name of God the Merciful, the Compassionate”
On 25/ 01/ 2000, a session was held in Shallalah Saghirah, in the presence of the
household heads who have user rights of the qanat and are living in Shallalah
Saghirah: (….)
The household heads that have user rights of the qanat but are living in Raqqa at
the moment56, are represented by the first five names which are mentioned above.
The objectives of the meeting are to discuss the qanat renovation, working plan,
labour availability, funding and the maintenance works in future.
After discussion, the eight representatives have agreed upon the following:
1)

The pipes running towards the houses from the open canal can be used
for irrigation only during the period when the household has his rightful
turn on water use.

2)

The use of pipes is permissible at anytime for sheep drinking water, in
aim to keep the qanat water clean and to avoid the crowd of sheep
during the drinking periods.

3)

The qanat must be cleaned and renovated. They will support the
renovation fully.

4)

They will maintain periodically the qanat system and the reservoir with
the help of all the people of the village.

5)

The priorities of doing the renovation work are as follows:
first- Open Jub al Sunduq (the main airshaft),
second- Clean Jub al Saghir (the well),

56

note Bayt Hamzah
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third- Stop the water leaking by closing the cracks which exist in the
qanat water course,
fourth- Clean Ras al Nebeh’(the mother well),
fifth- Clean and open the closed-main sub-canals which might be
leading to wells,
sixth- Reconstruct the protection wall of the external part of the
airshafts, in aim to prevent soil, stones, and dirt from falling down into the water
seventh- Renovate the part of the qanat system above ground surface.
A committee of village elders is established of the first seven names that are
mentioned above. This committee is responsible to administrate the renovation
work and to represent the village households at the concerned authorities,
organizations or individuals.
There is no possibility for the renovation work to start, unless some cash money is
provided by funders. The households who live in the village cannot afford the
labour expenses of the work.
The following names are the available labourers in the village and the labourers
required for the work in future, will be chosen from them: (…14 names…). These
labourers are available all year around, except in April and May.
The session was closed and the attendees have the contents of the agreement and
signed beneath.

There are a number of consistent findings that emerged from
empirical research in collective action, one of them is that when the users
of a common-pool resources organize themselves to devise and enforce
some of their own basic rules, they tend to manage local resources more
sustainably than when rules are externally imposed on them (Ostrom,
2000; Baland & Platteau, 1999; Wade, 1998). In this case, the
organisation between users had been well arranged in the beginning of the
establishment of the village; water rights were divided amongst the
brothers and boundaries and rules established. If a small core group of
users identify with each other, they can begin a process of cooperation
without having to devise a full-blown organization with all of the rules
that they might eventually need to sustain cooperation over time (Ostrom,
2000). This process had started in Shallalah with the establishment of
irrigation rules and some marginal ad-hoc source maintenance. Blood
relations determine the membership of the users group in Shallalah
Saghirah. The growth of the membership was exponential and put a strain
on the users’ group. A villager illustrated this by his remark “Our five
forefathers were like one hand, their system prevented children and sheep
damaging the trees in the garden and they grew all kinds of vegetables
and even cotton....but those after them did not keep these rules, the system
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did not last !”. Cracks in the system began to appear with population
growth, internal competition, erosion of leadership and outmigration.
The new exogenous stimulus of the presence of the research team
and the prospect of a positive outcome of renovation, made the young
men enthusiastic, despite the set back of not getting the elders together
initially. With this agreement, the elders organised themselves. The first
point that was agreed upon was the domestic use of pipes that should be
parallel to the irrigation rights when used for home gardens. The elders
agreed that the pipes could be used freely for drinking water of the sheep,
to prevent crowding next to the ‘ayn. A “village committee” was formed.
The elders, also designated a renovation supervisor for the work; a young
member of bayt Hatim who was married to a woman of bayt Amir. So
there was an emerging leader in the form of a young mediator, which
proved an important internal stimulus. A list of the workers was written
down. Most of the workers were from the younger generation of men and
did not have water rights. Eight workers were from bayt Hatim, four were
from bayt Amir, one was representing bayt Khaled and one representing
bayt Hamzah from Raqqa. The division of workers, was not relative to the
water rights and land owned by bayt Amir but all parties agreed to this by
signing the agreement.
All agreed that most materials should be bought locally. A
detailed list of tools was compiled. It was also said that the work on the
qanat should be done when the flocks of sheep are out of the village,
which meant in the summer months. Furthermore the workers would not
be available in April and May; the sheep shearing season. Lastly, the
workers should be paid a compensation for the loss of income (off-farm
summer work) during the cleaning activity. With an agreement and
workplan in hand, the research team set in motion a fundraising effort.
The Dutch and German Embassies eventually secured the funding for
qanat renovation. Embassy representatives visited the site and saw the
condition of the irrigation reservoir. This was filled with debris, as it had
not been cleaned over the past years. Shocked by the sight, the
representatives stated that the reservoir should be cleaned first before they
would give funds for the renovation. This message was conveyed to the
elders who agreed with it. In the meantime, with the help of the
government liaison at ICARDA, the Directorate of Antiquities agreed to
give official permission for the renovation work; a representative of the
Aleppo museum would be present during the work.
After signing the agreement, all parties agreed that they would do
their best to comply with the rules. However not all households followed
the rule on using the pipes on the designated irrigation days and the
distrust was not taken away by the village agreement. However to
consolidate the resolution, on 16 February 2000, a brother of the
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renovation supervisor, invited all households to his wedding to his FBD57
from Raqqa. After the wedding, several young men who were on the list
of workers left for construction work in Beirut, Lebanon and others went
sheep shearing in Syria. They would be back when the starting date of the
renovation would be known.

6.1.4 Preparations for collective action
The practical planning of the renovation started with the postRamadan meeting. The priorities of the elders for the renovation and
cleaning were written down in the mutual agreement and a community
map of the tunnel was drawn. In general it was agreed that the cleaning
should start at the source. The main airshaft, jub al sunduq was the first
priority to clean, from this point, the further damage and filling could be
observed. So cleaning the water production section of the qanat was most
necessary. A second priority was to remove and clean all mud deposits
from the open tunnels and remove any debris coming from bats. Then to
look for cracks in the main tunnel and close them. It was suggested to
construct protective walls around the airshafts after the cleaning. On top
of the protective walls, a fence would close off the airshaft to prevent
children from throwing stones in the qanat. The bats continued to be a
problem and several options were raised on preventing them from coming
back after the cleaning. One suggestion was to use gas, others wanted to
close-off the tunnel shafts in during the night so the bats could not return.
The challenges had started before implementation; in order to
receive international funding to cover the costs, conditions were put in
place. The funders were the source of high levels of investment and were
conditional cooperators; they set conditions for the investment and
expected an investment from the villagers. Several points were made; the
funders believed in order for the project to succeed, the villagers
themselves should invest in the renovation either financially of in terms of
time/effort. Since financial contribution without conditions was not
feasible, the funders had decided that the villagers should clean the
irrigation reservoir (birkeh). Furthermore the funders agreed that it was
good if a tractor was rented or bought for the village as well as daily water
compensation whilst cleaning work in the qanat was on-going. Both
suggestions seemed reasonable although the tractor proved later to be a
major challenge for the villagers.

Cleaning of the birkeh
One evening in February, before the consolidation wedding, the
renovation supervisor sat at his cousins’ house with all the young sons of
57
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the Amir lineage. He asked them if they could help cleaning the birkeh
but they declined, they requested a fee for doing it. There were several
objections, the amount of heavy stones in the reservoir and where to leave
all the garbage. After disappointing attempts to convince his peers to help
him clean the birkeh, the supervisor had left to Damascus to apply for an
entry visa for Saudi Arabia and search for work abroad. Now he was
waiting for news so he could go as soon as possible.
A month later, the atmosphere in the village was dampened by an
event in Aleppo. One of the renovation supervisor’s brothers had been
shot in the chest by his cousin and former brother-in-law from bayt Hatim.
He fled to the village after discharge from hospital. In the meantime there
had also been an outbreak of mumps (abu ka’ab) in the village. Mumps
mean that children who are infected will develop immunity to further
infection. But if adult men get the disease, the symptoms are worse and
could lead to infertility. Obviously, most young men were apprehensive.
Both events created some anxiety in the village. The shooting accident
had created solidarity between the young men in the village, as they
sympathized with the victim. The renovation supervisor had not received
his entry visa and was tied to the village. It was time to start planting the
tomatoes; he had been given two blocks in his father’s part of the irrigated
garden.
On the afternoon of April 4th, it was the turn of the supervisors’
father to irrigate. He complained that his son did not like to cultivate the
land. Instead, he was sitting next to the birkeh smoking a cigarette after
his prayers. Two hours after sunset, his cousin from bayt Amir shouted to
the renovation supervisor “we need to clean this reservoir, we can do it
together, the two of us, you and me !”. The supervisor replied that the
young men had to do it together otherwise it would cost too much time.
The following day, the cousin from bayt Amir arrived at the end of the
irrigation turn to close the birkeh. The next turn was his father’s. He also
started to clean part of the birkeh before he walked home. He challenged
the renovation supervisor and made a gesture of pride towards him. After
some time he laid down his cleaning tools. The next day, on 6th April,
during the afternoon, people gathered in the irrigated garden (bustan) to
prepare their fields. At the end of the irrigation turn, the renovation
supervisor and his cousin from bayt Amir were cleaning the birkeh.
Other’s joined in and this was the start of the collective action to clean the
birkeh. It lasted four days and attracted the attention of all the other
households.
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Figure 25 - Cleaning of the birkeh, spring 2000

Purchasing tools for cleaning and repair works
April proved to be the month that momentum was gathering to
commence the qanat renovation work. On the 16th of April a preparatory
meeting was organised which was attended by all the haquun. In great
detail the materials to be used in the cleaning were discussed. The tools to
be used should be purchased from the local markets, such as a winch with
rope and tripod to place above the airshafts. The renovation supervisor
together with his brother and two cousins from Amir went to Aleppo and
strolled around the urban markets of Aleppo to buy the necessary pickaxes, spades, helmets, ropes and other tools for digging. The day ended
with a visit to the Hariri branch of the family that lived in the district of
Karm al Jismati in Aleppo.
The visit to the Hariri household, demonstrated the socioeconomic gap that existed between the various descendants of the first
inhabitant. It took place at the household of the richest member of bayt
Hatim. His residence is a large urban villa richly decorated with beautiful
furniture and the latest electronics such as a DVD player, satellite dish and
a television. It was a different world from the poor environment of
Shallalah Saghirah. We were received generously by his extended family
and sat down in the reception room where tea and biscuits were served.
The host was proud to be a new Haji, he just returned from his pelgrimage
to Mecca. He also owned an import and export company together with his
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brother. In the discussion abut a winch and tripod, the host said he would
call with his contacts of the Hariri shaykhs in the Hawran to ask if they
could arrange for something. On our way back to the village, the young
men made jokes about the host and his display of wealth and arrogance.
There were still some unresolved issues. One of the issues during
the preparatory discussions was the purchase of a communal tractor for
the cleaning work. The funders wanted to give it as donation and thought
it would help considerably in speeding up the renovation. Household 23
and 20 owned already tractors in the village, but since their conflict last
year, the supervisor advised not to use them as it would create tension.
Head of household 23 was not particularly happy with the donation of a
tractor from the funders because he had offered his tractor for rent to the
supervisor. Most of the bayt Amir were convinced that getting a
communal tractor was not a good idea. It would mean that people would
compete about its ownership. A problem was the decision on whose name
the tractor would be issued. The villagers needed time to discuss this issue
separately with their lineage members.
The issue of the tractor was left for a while and most young men
traveled to work. They left the village for about 20 days. Seven men left
for sheep shearing to Homs, Raqqa and near the border with Iraq. Another
seven left for Lebanon to work in construction business in the Bekaa
valley. Upon their return in at the beginning of June, the tractor issue was
back on the table again. By then, the funders needed to have receipts for
all purchased capital equipment. Having bought the hand tools, the winch
and tripod had to be custom-made and purchased locally in the town of
Khanasser. On 2nd of June the research team went with two haquun, one of
bayt Amir and one of bayt Hatim to Khanasser to retrieve the receipt of
the winch from Khanasser. The haquun made jokes with each other. But
these jokes soon turned to be part of the apparent “joking” relationship
they had. Kloos (1991) describes the joking relationship in the context of
family relationship; exaggerated jovial behaviour between brothers-in-law
or cousins as a means to avoid conflict58. In their visit to Khanasser, a
dispute about the ownership of the future tractor had broken out between
them.
The brothers of bayt Amir agreed that putting a tractor in one
name would pour oil on the fire. According to one haquun it was only
possible if the tractor was put in the names of five representatives of both
Hatim and Amir. Then there would be no problem. Thus encouraged, the
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The classical text on “joking relationships” is written by RadcliffeBrown and Alfred Reginald. - 1940. - "On joking relationships". - Africa. London. - 1940, vol. 13, no 3, p. 195-210
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research team initiated a group meeting with the haquun on Friday 9th
June to discuss the final purchases of material.

A new simmering conflict
Before the meeting, the renovation supervisor and a young man of
bayt Amir discussed the tractor issue. The supervisor’s mother joined the
discussion. She was clearly upset by the whole tractor business and
wanted to make sure, that the tractor was bought and used for the village,
specifically for the Hatim’s. She said that the tractor could be used for
their garden after the work. Later a man of bayt Amir joined the informal
meeting. He said that the tractor was indeed an issue but that they also
needed to discuss the use of the rubber pipes again, because people were
not following the rules. In this case he referred to the home gardens of
households of bayt Hatim, which apparently were irrigated outside of
designated irrigation hours. The situation became tense and the members
of bayt Amir left the house.
The formal meeting between the haquun started in the afternoon
just before lunch. Only men attended this meeting, the women of the
village were not expected except for myself as member of the research
team. The discussion started with the issue of the rubber pipes. It was
stated that the rules of the agreement should be followed. Then the tractor
issue was discussed; it was suggested to put the tractor officially on five
names to avoid dispute over the ownership. With the tractor, they could
cultivate their lands in turn and even rent it out to neighbouring villages
and divide the revenue. Some extra income could be placed in a so-called
village sunduq (communal fund) to pay for qur’an teaching in the summer
or electricity supply. The five people would also be responsible for the
maintenance of the tractor. Another option was to buy the tractor for the
cleaning work, sell it after six months and the profit would be put into a
sunduq for clearing stones of the barley rainfed fields. It was written down
in the following agreement;
On Friday 9/6/2000 the gentlemen mentioned below have met with Mrs.
Joshka Wessels of ICARDA to discuss the issue of purchasing an agricultural
tractor donated by the German Embassy in Damascus. The endowment is
270,000 Syrian Pounds. They discussed the future of the tractor after finishing
the cleaning of the qanat. They agreed on the following:
•
•
•

To assign ‘the renovation supervisor’ (bayt Hatim) and “…” (bayt
Amir) to start looking for a suitable tractor to buy tomorrow.
To use the purchased tractor for cleaning the qanat.
The tractor can be sold when the work is done with the agreement of
all people concerned.
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•

To use the money of the sale of the tractor for land reformation in
the village.
The session is over and will be set for a later date.

The formal meeting was closed with this agreement and the
haquun each left for lunch in their house. Usually after these meetings, the
men would have lunch together provided by the host. Eating together is a
consolidation of the agreement. However, it did not happen this time, and
indeed the agreement had not been supported by full consensus. The
brother of the supervisor did not agree with the decision. He accused bayt
Amir of trying to steer the agreement in their advantage, “like always”, he
added. Later in the afternoon, the research team visited a house of bayt
Amir. Most of the Amir members were gathered there. They discussed the
issue of the tractor, some young men expressed that it was better if the
tractor was not bought at all. They expected problems. Others suggested
putting the tractor on a different name, a third party, or maybe even
ICARDA’s name as an institution. The discussion went on until suddenly
there was a knock on the door and the supervisor’s brother came in. He
mentioned that he did not agree with the agreement, he wanted to have it
changed. This sparked an argument between him and some members of
bayt Amir. The supervisor mediated in the row and led his brother away
from the plot. It seemed the tractor issue was still quite a challenge. The
research team was in a deadlock to carry out the community project as
long as the issue of the tractor remained unresolved.
The tractor purchase proved too difficult to agree upon between
the haquun. This was complicated by the customary rule of consensus. A
“democratic” process in which the majority vote and the minority agree
does not exist at community level in Shallalah Saghirah. Both the research
team and the funders decided that the donation of a tractor should be
withdrawn if it created these social tensions. Sounding this with the
renovation supervisor, he agreed that it was probably best not to donate a
tractor to the village. We approached him because both his brothers and
the members of the Amir lineage respected him and told us he was the
trustworthy man of the village.
Unintentionally, the news that a tractor would not be bought for
the village, created the start of new round of gossip and distrust between
bayt Hatim and bayt Amir. Several individuals had expressed that,
members of bayt Amir had influenced the research team and convinced
them not to buy the tractor. Some thought it was a cover up and that their
cousins had taken the money. Corruption at local level is quite common in
Syria and even among extended families it is not unusual to conceal
money gained from corrupt activities.
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So the trust between the two buyut disappeared again. The upkeep
or daily cleaning of the birkeh stopped. In the words of the head of
household (17); “ There is no unity in this village. Nobody thinks about
another and everybody thinks for himself. I live since 4 years in the village
coming from Raqqa and I suddenly noticed this. The first generation was
not like this because they had a strong leader. It did not go very well with
the second generation when everybody left and Shakir sold his land. It has
been going wrong ever since that day….there are too many people. There
are little disputes over women, over land, over water. Not about the qanat
immediately but it is not good for the unity. But it is safer here than in the
city, there is no shame here, there is a lot of shame in the city. It makes
life better here in the village”. Living in the village ensures that
someone’s “sharaf” (honour) is protected but since the social cohesion
deteriorated, the daily disputes and mistrust have not made live easier.
The tractor issue resulted in a new round of gossip. Despite the weak trust,
most of the villagers wanted the collective action to work and decided to
continue with the cleaning of the qanat.
On 12th June, all the young men of the village were present. They
came back from their migration work after the death of Syria’s president,
Hafez al-Assad, on 10th of June 2000. They came together and had a
discussion with about preparing the cleaning work. It was decided that the
designated supervisor, would prepare the men to start the work next week.

6.1.5 Orientation-to-action; multiplicity of actors
Following the meeting on the 12th of June, the renovation
supervisor prepared the work with his cousins from bayt Amir. During
the preparation there were the usual tensions between the supervisor and
his father about what was the best way to construct the winch above the
sunduq. However the general atmosphere during the preparation was
relaxed with a good working spirit between the supervisor and his cousins.
The cousins cooperated without conditions and dispute. Their input can be
regarded as other-regarding cooperation according to quadrant IV in
Uphoff’s value orientation grid. Most likely, it was the mediating role of
the supervisor in the village that defined the trust between him and his
Amir cousins.
The other haquun representatives had already left with their sheep
to the northern areas of ‘Azzaz. Therefore, all sheep were now out of the
village. The supervisors’ brother, had decided not to work in the qanat
cleaning and instead to go to Lebanon for work. Since the 1991 “Treaty of
brotherhood and cooperation” between Lebanon and Syria, travel
restrictions between the two countries had effectively been removed. An
estimated 1.4 million Syrian workers were present in Lebanon in 2000
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(Gambill, 2001). Often they worked in low paid and unskilled jobs59. But
work in Lebanon paid more than the compensation for the qanat cleaning
work.
The first official day of the cleaning was the 17th June 2000. Not
many young men were around so the first workers consisted of the
supervisor and his father with their cousins from bayt Amir. To get a good
team together, he had to persuade his friend from household (16) not to go
to his work at the defence factory. Since it was unclear who was able to
work from the original list of cleaners; the supervisor decided that those
men who were present in the village would be able to work in the
cleaning. This was against the signed agreement where the list of workers
was defined amongst the young men. But there were simply not enough
men present. The decision, created a tri-partition; workers could work 1)
on the basis of presence, 2) on the basis of the list in the agreement or 3)
on the basis of lineage. Immediately, the supervisor was torn in between
various workers who claimed a right to work based on either of these
arguments. Some had left for better paid temporary jobs in Lebanon and
one man had come from Raqqa to work in the qanat cleaning, attracted by
the compensation fee and claiming to represent the Hamzah lineage.
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According to Lebanese economic experts, the Syrian labour force was
roughly distributed as follows: construction (39%), seasonal agriculture
(33%), municipal and sanitation jobs (20%), services, including street
vendors and taxi drivers (8%) and industry (2%) (Gambill, 2001). The
presence of Syrian workers in Lebanon has dramatically diminished after
the assassination of Rafiq al-Hariri in February 2005, many of the
migrant workers were attacked and fled the country.
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Figure 26 - Orientation to Action during renovation (May/June 2000)

The appointed museum representative of the Directorate of
Antiquities, monitored the excavation work. He was at the site every
working day and played a crucial role in the progress of the renovation.
However, some villagers were suspicious about government
representatives from outside. The political climate in Syria causes a
popular mistrust in officials who can potentially report back to the secret
police. Having this representative in the village made some villagers feel
uncomfortable at first but after a while his presence was tolerated.
Now I will introduce the use of the value orientation grid of
Uphoff (1996). The first continuum on the X-axis refers to goals of action
(selfish to generous) whilst the second continuum on the Y-axis refers to
the means of action (Uphoff, 1996). The four quadrants refer to types of
behaviour; (I) selfish individualism, (II) individual generosity (III) selfregarding cooperation and (IV) other-regarding cooperation. Plotted on
the grid ten identified main individual actors with distinct influence during
the daily renovation progress at village level are described and analysed.
The analysis focuses on the individual and household level. The
individuals mainly consist of members of the Hatim lineage and the heads
of household (16) and of household (17) from the Amir lineage. During
the preparation, the renovation supervisor, whom I call the “initiator”, and
heads of households (16) and (17) cooperated together. Their
collaboration was observed as generous and cooperative. The government
employees from bayt Amir, cooperated freely in setting up the tools
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before the cleaning work started. This team of “initiators” in quadrant (IV)
served as a basis for the collective action.
The migration workers were mainly from bayt Hatim, the
initiator’s father and his eldest brother cooperated on the basis of
conditions. Most of these conditions were laid down in the agreement and
were focused on self-interest. They cooperated whilst regarding
themselves and are plotted in quadrant (III). The initiators’ other brother
and his mother did not cooperate fully, acted individualistically and
displayed a selfish individualism such as in quadrant (I). Lastly the
museum representative is plotted on the remaining category of noncooperative but with individual generosity in quadrant (II). He is
individualistic but not selfish in his influence and orientation to the
collective action. He is not actively involved in the renovation but found
himself drawn toward working in a generous mode much like the
irrigation officials in Gal Oya (cf Uphoff, 1996, pp.350). This type of
behaviour plotted on the grid is a starting point of the renovation. In the
following sections we shall see shifts of the orientation-to-action of actors
between quadrants.

6.1.6 The first few weeks, villagers claiming their right to
work
On the first day of work, the initiator decided to choose the
workers daily, on the basis of presence in the village; he rejected the idea
of representing lineages and half of the workers on the list in the
agreement were not present. This meant that the employees could also
work in the qanat cleaning, but they were not listed in the original
agreement. All employees in the village were from the Amir lineage. By
joining them on the list of workers, the initiator angered his brothers and
parents who perceived these men as “free riders”. First of all, his brothers
thought it would be unfair to let the employees work as they would
receive compensation on top of their regular salary whilst migration
workers would loose out. Secondly, the employees were members of bayt
Amir and the brothers did not want extra additions from that side. Thirdly,
they were employees and some did not trust them, as they could be
informers. The decision to make the work available for the employees
turned out to be a major bottleneck in the collective action.
The first days of the cleaning were promising but the physical
work was demanding; the airshaft contained a column of basalt boulders
and desert sand of at least 15 meters deep, which had to be cleaned
manually. The work took place from 7:00 until 15:00. The group of six
men worked in shifts of pairs. One man worked below for clearing debris,
one turned the pulley and emptied the hauled buckets of debris whilst the
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others were resting or doing other construction work. In general the
workers who were below, worked 2-3 hours depending on the workload.
With an outside temperature of around 46 degrees Celsius, the initiator
and his friend from household (16) set up a tent from the Amir lineage
close to the worksite. This tent became a place for discussion and
negotiation during the work. It also provided a place where the museum
representative was seated. He checked if there would be finds of
antiquities and made sure that any visitor from outside knew that this
work was officially approved.
After the first week, the employees requested the initiator if they

Figure 27 - Shifts in orientation to action (June 2000)

could work regularly. Others from the Hatim lineage also wanted to be put
on the workers list. Some migration workers suggested that the number of
workers per day should be higher to give everyone a chance. The initiator
was adamant that the workers would be chosen on the basis of daily
availability and no more than six men per day could work. His mother was
alarmed and visited the worksite to tell her son that it was better that his
father and brothers did most of the work as they were the best workers.
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This remark angered the initiator and it ended in a heated dispute with his
mother. Clearly the orientations to action were shifting and the employees
wanted to change the workprogramme in their self-interest. The tension
increased between government workers and the initiator’s family. So
much so that one member of the bayt Amir took away the donated tent
from the site in protest. This action can be seen as a sanction following the
expectation of the selfish behaviour of other actors. A member of the
Khaled lineage consequently set up a new tent with the help of the
initiator’s father.
As a solution for the increasing tensions and conflicting claims for
work, the initiator decided to use straws each morning to choose the
workers. In this way, fate rather than himself, determined the workers
schedule. The strategy worked and the tension was eased for some time.
In the meantime, the work continued and the bottom of the first airshaft
(sunduq)was reached by the seventh day of work.

6.1.7 Supervision during the work and conflicts of interest

Figure 28 - Shifts in orientation to action (July 2000)
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Reaching the bottom of the sunduq started a new chapter in the
cleaning work; the phase of exploration. New areas of the qanat tunnel
were found that even the initiator’s father, as the eldest of the workers, did
not know the existence of. The discovery of water and new connections
between the tunnels provided a boost in confidence and positive energy
between the workers. The cooperation had brought result and this brought
about a positive outcome. After the working hours, the men and their
families gathered in the communal garden to socialize and chat. The
other-regarding cooperation between the initiator and his friend from
household (16) was very strong and together they stimulated other
workers and there was a tendency to shift occasionally from quadrant (III)
to (IV) in behaviour. It became a status to say that workers worked for the
common good, without self-interest (“biduun fayedeh’). Uphoff (1996)
describes this phenomenon as social magnetic fields where in analogy
individuals within groups can create “social energy”. The enthusiasm of
the workers was great and one evening they brought their wives to show
them the work they had been doing.
In the meantime, the head of household (17) had left with the
initiator’s brother (2) to work in Lebanon. The initiator’s brother (1) from
Aleppo definitely settled back in the village with his family. The fact that
there might be work in the cleaning, attracted him. He also wanted to have
his share; after all, his name was listed on the agreement. After several
days working, the initiator told him that he could not work because the
straws had chosen some employees. He felt spurned by his own brother
and when the employees worked for three consecutive days in a row, the
brother started to accuse the initiator of favouring bayt Amir. His mother
claimed that this was happening because the initiator was married to one
of the Amir daughters and his best friend, head (16), was an Amir. It
resulted in an inter-generational conflict at household level between the
initiator and his brothers, who were supported by their parents. The
process is interesting from the point of view that the extended household
in fact presents a microcosm and in its basic features embodies and
sustains the larger social system. Looking closely at this microcosm is
useful and will tell us more about power relations in Syrian society. The
values that govern the family- authority, hierarchy, dependency and
repression – are those that govern social relations in general: the conflict
and antagonism, the sociability and incoherence, which characterize
relations among the members of the family, also characterize those among
the members of society (Sharabi, 1977).
On day 13 of the renovation, brother (1) and his cousin went on
strike out of protest against the policy of the initiator. They claimed he
was not a good supervisor. Only four workers turned up to work that day.
The research team was disappointed at this setback. Together with the
182

initiator it was decided to work with four workers that day, the available
compensation fee would thus be divided among those four. They were the
initiator, two of bayt Amir and a worker from bayt Hamzah. The museum
representative supported the decision.
The increased presence of the government employees was a
challenge for supervision. By mid-day, both brother (1) and his father
complained that the employees were not supposed to work except for the
head of household (16). A meeting was called between the workers that
were present, and the employees. A discussion followed60, mediated by
the museum representative and the research team. A dispute broke out
between the initiator and his father. Brother (1) told the initiator he should
not be causing problems like this. They accused him of favouring the
employees. The employees and their cousins defended the initiator and
told them everyone present in the village had the right to work. To
prevent further escalation, the research team suggested pinning a weekly
programme on the door of the oda so everybody would know in advance
when they were going to work. The research team, the museum
representative and the initiator would make sure everybody had the same
amount of days in the end. The members of the Amir lineage suggested
this programme should be pinned on the initiator’s house since not many
of them did came on the plot of his father where the oda was situated.
After agreeing, a new list of workers based on presence in the
village was compiled. When the employees were placed on the list,
brother (1) objected. He said this was unfair as he did not have a regular
income. He mentioned that employees could work on Fridays, their free
day. The initiator did not agree, he suggested that the free day would be
Friday and when the employees had work, they would take a day off. At
this point the father became furious, “this was not how it was agreed in
the beginning!” he shouted and left the meeting. Disappointed by this
reaction, the research team left the discussion over to the remaining
workers. My own anger was caused by the selfish-individualism and noncooperative attitude of others. For me, at that moment it was
incomprehensible why the father became so non-cooperative, in fact he
shifted from quadrant (III) to (I) based on his perception of the unfairness
of the situation. This perception was in its turn based on past experiences
he had had with bayt Amir. However, my emotions prevented me to
mediate between the workers. To ease the tensions, the museum
representative remained silent. Brother (1) remained defiant over the case
of the employees. The initiator left the tent. The group split and the case

60

This discussion took place on 01 July 2000 from 13:20 until 14:00 and
has been audio-taped.
183

remained unresolved. The result was a shift of some of the main actors
from quadrant (III) to (I).
The next morning, on day 14, none of the employees worked,
only workers of bayt Hatim and Khaled and a migrant worker from Amir.
The initiator discussed an idea to divide the working week in two parts;
one part for bayt Hatim and Khaled and one part for bayt Amir and
Hamzah. But his brother (1) did not agree, he and his younger brother
questioned the authority of the initiator as the supervisor of the group. He
said he was not a good leader. The trust he had in his own brother had
deteriorated. It started a fraternal rivalry. The research team and the
museum representative discussed the problems during lunch. It was
decided that a private meeting would be organised on the next day
between the initiator, his brothers and parents to resolve the matter.
The meeting between the initiator and his family took place in the
oda on 3rd July 2000, a day-off from the work. Our research assistant, very
knowledgeable on conflict management at household level, mediated the
discussion. The rest of the research team and the museum representative
were not present. The discussion did not go well. Brother (1) remained
adamant that the employees should not work, only on Fridays. He asked
the initiator how he had paid the four workers on the day that he and his
cousin went on strike. The initiator replied triumphantly that they had
received a higher fee because they had divided the daily money for six
workers among four. This remark triggered an outbreak of violence in
which brother (1) attacked his own brother, the initiator. His mother
shouted that he was not her son anymore and his father said he was an
Amir now. The emotions ran very high. After a while, the initiator went
back home with his wife and children. Our research assistant then
continued to resolve the issue. The parents apologised for their excessive
behaviour and brother (1) reluctantly made peace with his brother. In later
conversations the initiator said his mother had always resented the fact
that he married a bride from the Amir lineage.
The above incident falls outside the orientation-to-action grid. On
the continuum of orientations towards self and the other, Uphoff (1996)
describes the extremes of (a) aggressive behaviour (destructive to others)
and (d) sacrificial behaviour (self-destructive). In this case, those actors
that attacked the initiator found themselves at (a) the aggressive extreme
of the continuum, beyond selfishness. This is a negative-sum situation
although the actor perceives this as beneficial.

6.1.8 Shifting responsibilities
The precarious situation between the initiator and his family did
not provide him with enough authority to continue supervising the work.
He did not want to risk damaging the relationship further. He asked the
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museum representative to take over the programming, to prevent
escalation of the conflict. The representative assumed this task but always
discussed the programme with the initiator and the research team. We
made sure that every worker would get approximately the same amount of
working days. However on a day-to-day basis, I had to explain to each of
them that this was spread out in time to avoid jealous reactions. The
initiator was still there everyday but provided more technical guidance
than taking care of the issue of the workers. He was relieved from this
task. But the relationship with his parents was still fragile. His mother said
she still did not consider him as her son anymore. She kept this opinion
throughout the cleaning work.

Figure 29 - Shifts in orientation to action (August 2000)

The tensions between the workers eased and the work went back
to normal but the built up cooperation, social energy and cohesion that
was observed in the first weeks was gone. The supervisory role that was
assumed by the museum representative, an outsider and third party, helped
in preventing clashes. Technically, the cleaning was at high speed. Two
airshafts closed by stones and debris were opened. More tunnel sections
were discovered that contained water and the signs were promising. The
bats, which were present in the tunnels, were gradually moving to another
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habitat due to the activities in the tunnels. During the cleaning a small
water pump was bought that the workers used for pumping the water
through the tunnels while cleaning the various sections from the mud and
clay. They also used the pump to clean the sides of the tunnel. After the
hard work of cleaning out all the airshafts, the main water sources were
cleaned. A karstic source in the ras al Nebe’ (the head of the source)
turned out to be the main supply of water to the tunnel. This eight meter
long gash into the limestone rock was filled with sediment and mud. The
men did their best to clean it out but there was a slight risk of collapsing.
A competition between the workers was observed in who would find the
most water. Some of them became reckless in the dangerous work of the
cleaning. The initiator was instrumental in halting further recklessness and
explained that the work in the tunnels should be done in a controlled way
in order to prevent any accidents.
Although the responsibility of programming the workers was not
any longer with the initiator, he remained the technical supervisor of the
work. His father continued to be dissatisfied with the fact that the
employees were allowed to work. But the museum representative kept
him at bay. Qanat work, especially in the water production section and the
sources, requires workers with relatively small bodies and since some of
the employees were physically very suitable for this type of work,
technically it was useful to have them on the workers team.
By the beginning of August, the work of constructing the
protective walls around the airshafts began and the strategy of the workers
changed. The shift of responsibility to the government official, proved to
be a stimulus to move the main actors up along the continuum of
cooperative and individualistic behaviour. In the tunnel, the initiator
supervised the technical cleaning, working with some workers from Amir
or Khaled. At groundlevel, the museum representative supervised the
construction work. The construction of the walls had to comply with
certain regulations set by the antiquities department to preserve the
cultural heritage value of the qanat. The strategy seemed to work and the
atmosphere among the workers was getting better every day. The head of
household (17) returned from Lebanon, and he started working on the
casing of the Jub al Saghir. The building of this casing was one of the
hardest jobs in the renovation and since he had a very good reputation as a
house-builder in Lebanon, the work was given to him. He strengthened
the cooperative team of the initiator and head (16) in their orientation to
action.
By then, some of the employees were drafted for cleaning work,
so there were more than six workers per day. It was necessary to finish the
cleaning before the winter rains started as this would make the work too
dangerous. Moreover, the funders had set a deadline for the project and it
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seemed that more workers per day would be necessary to be able to finish
the work before then. Brother (1) started to raise questions to the research
team about the presence of the employees. He wondered where the money
for these extra workers came from. The research team replied it was
foreseen in the budget given by the funders. But he became suspicious
again and together with his mother asked the initiator to pay the family
1000 Syrian Pounds (50 SYP = 1 USD) from the extra funds. The initiator
refused.
The main entrance of the qanat, the sunduq, needed a protective
wall above it and a small entrance house with an iron door. The research
team and the museum representative decided to give a set amount of days
for this work to brother (1) and his father. First of all, both of them were
skilled builders and the father was known for his masonry. Secondly, it
would keep further jealousy at bay. The museum representative
supervised the building work of the sunduq but soon ran into problems
with brother (1), who wanted more time and workers to help him and his
father. Moreover, the decision to give the work on the sunduq, caused a
jealous reaction from the migrant workers of the Amir lineage. The
research team explained that this job was specifically for the sunduq and
for a set amount of days only. But head (16) started to request more
working days for the employees whom he felt were discriminated. The
research team and the museum representative were torn and decided to
develop a new work schedule up to the last day of cleaning work (planned
to the end of August). In this it was planned that all workers, including the
employees, would be given an equal amount of days.

6.1.9

Migration workers returning from Lebanon,
tensions and conflict

By mid-August, the cleaning work was progressing well and it
looked as if it would be finished before the deadline. On day 48, the
initiator’s brother (2) returned from his work in Lebanon. He did not want
to work in the qanat cleaning and instead he spent his time hunting and
chatting with his mother and sisters in the oda. His mother told him about
the developments of the past months and how badly the Amir’s had
behaved in her eyes. In Lebanon, he himself had had a conflict with head
(17) about his cousin from bayt Amir who was married to a man from
Rasm al-Nafal, the outsider. He condemned the fact that a house of
Shallalah Saghirah was given to this ‘outsider” or in his own words to a
“showkah (thorn)”.
Despite the official legality of giving a house to anyone,
traditional custom does not allow giving away property outside the family.
The initiator’s mother described it as a disgraceful practice, and brother
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(2) was of the same opinion. In the heated discussion about the trespassing
conflict, head (17) told brother (2) that they had put this “outsider” in the
village to protect the Amir plots against bayt Hatim. They had clashed in
Lebanon about this matter but were held apart by their Lebanese
employer. Impacts of conflicts that take place inside the community are
often not contained within the borders of the village. Especially if many of
the young men migrate abroad, where they share work and living space
which usually does not consist of anything more than one room with a few
iron beds and a sink for washing. Syrian workers live in these squalid
conditions, so as to save the bulk of their income and send it to their
families in Syria (Gambill, 2001). Many Syrian workers in Lebanon live
for months on end in these circumstances. In this situation, simmering
unresolved conflicts brought from home, can easily cause tensions
between cousins.
The research team was not present in the village when events
developed rapidly, so it cannot be described fully what happened exactly
on day 49. Conflicting stories emerged when I talked to both sides
involved. According to a migrant worker from Raqqa, representing the
Hamzah lineage, the following events unfolded after the arrival of brother
(2) from Lebanon. Having visited his mother’s, he went to the village of
Fijdan to fetch sugar. He heard rumours about his parents and brothers
attacking the initiator. Brother (2) returned back to the village in anger. He
had an argument with his brother, the initiator, in which he accused the
Amir lineage of using the initiator against his own family. Brother (2)
pointed a shotgun to the other side of the wadi and threatened his cousins
from bayt Amir who were sitting in front of their houses. He did not fire a
shot. Head (16) ran away towards Rasm al Nafl to get some help. Brother
(2) took the motor of the initiator, with his brother (1) to follow head (16).
Later a shot was fired in the air somewhere in the field. It resulted in the
imprisonment of six of the village residents at the local police station in
Khanasser; brother (2) and five of his cousins from the Amir lineage. On
day 50, the cleaning activity was stopped and we waited for this conflict
to be resolved. Obviously the truth of what happened lies somewhere in
the middle.

6.1.10 Workers group dispersed and resolution process of
the “case of the thorn”
After the conflict on day 49, the ICARDA research team decided
to wait with any cleaning activities until resolution of the conflict, at the
advice of ICARDA’s government liaison. Two workers were transferred
to a civil court in Aleppo to start a process of justice relating to the
weapons used (the pistol and hunting gun). The workers from the Amir
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lineage immediately took their wives and children to the northern areas to
join their other family members.
Parallel to the civil court case, a traditional resolution process was
started by a Hamzah lineage representative. He approached the religious
leaders guided by the landowner of the rented land where the rest of the
villagers had their summer tents. The landowner had more than 20 years
of experience with the family’s conflicts. In his reciprocal relationship
with the households of the village, the landowner visited the village from
time to time during winter periods. He noticed the same social tensions in
the village as those on his property during summer when the households
were settled in their tents on his land. Since he acted as a conflict mediator
during summer, the households also asked him for conflict resolution
during non-seasonal labour times, if necessary.
The landowner approached the richest brother of the Hatim
lineage, who lived in Aleppo. Together with him and his sons, they went
to the village on a Friday to discuss “the case of the thorn’. The group of
mediators consisted of three shaykhs from the north and the richest
brother with his sons. During the meeting61 the main thrust was pointed at
the “shame” that had come over the Hatim lineage now that there was a
“bad image”. The richest brother stressed that this was their own fault. But
the initiator’s father did not agree and demanded compensation for the
shotgun and the motorcycle that were all confiscated by the police. One of
the shaykhs explained that the aim of this resolution was peace not
compensation, he also mentioned the continuation of the qanat cleaning
work as another reason for peace.
After the visit to the village, the three shaykhs traveled back for a
meeting with bayt Amir, accompanied by the initiator as the only
representative of bayt Hatim. The opinions were mixed. Most wanted
peace but mentioned that these problems existed since 30 years in the
village. If they were to make peace than it should go further than just “the
case of the thorn”, they said. They were willing to pay for the motorcycle
of the initiator if need be. They did not have any grudge against him.
The final verdict of the three shaykhs was made known after five
days. The two lineages were to make peace. The pistols and shotgun
would not be compensated except for the motor cycle that would be paid
by the Amir’s and some funds from the landowner. The initiator’s father
did not agree and requested the opinion of a Bedouin judge (‘aaruf) whilst
the Amir’s requested the opinion of a higher religious authority, the mufti
of Aleppo. This stalemate went on for a couple of days. In the meantime
the two remaining villagers were released from the Aleppo court with just
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a warning. But the conflict was not resolved and the process went on in
search of a mediator that would be agreed by both parties.
Brother 2 came back to the village, waiting for the verdict of the
‘aaruf, the only authority he acknowledged for proper resolution. In his
testimony of what had happened on day 49, he largely followed the same
story as his brother. He does not trust the Amir’s, he said. “They do not
trust us and we do not trust them”, he explained. This mutual mistrust is
what makes the conflict resolution a lengthy process. It was explained that
a long resolution process is good because the conflict is then less likely to
return. Brother 2 was adamant in his opinion about his Amir cousins;
“…ever since my grandfather, these problems existed. He was friendly
with the Bedouins, with the great shaykh Mujhim of the Feda’an and this
always gave him more power than Amir. That is why they did not like him.
They have always been against us”.
There was a striking difference in livelihood strategies of bayt
Hatim and bayt Amir. Most of the Amir cousins received a steady salary
from government employment in the local factory. Brother 2 looked down
on this way of life. For his livelihood strategy, he wanted to follow the
same path as his grandfather. He was a young unmarried man who needed
money for his wedding, an increasingly difficult challenge for Syrian
young men in the countryside. He befriended a son of a powerful local

Figure 30 - Shifts in orientation-to-action (September 2000)
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Bedouin shaykh from Raqqa, to travel with him to Russia to poach birds
of prey to be sold to the Gulf countries for the falconry. He exploited this
relationship in order to make money fast, in the tradition of a free
“Bedouin spirit”. In this, brother 2 was living what he called “the proper
Arab way of life”.
Finally the conflict was resolved after the involvement of several
mediators and authorities, both religious as well as tribal. On September
8th, the peace was celebrated by a meal offered by family members in
Aleppo. The rich household of the Hatim lineage had offered to reconcile.
Members of both lineages were present. The qanat cleaning continued
with the workers from outside and those of the residents that wanted to
work.

6.1.11 The last weeks, finishing the task
After the peace ceremony, workers from bayt Amir refused to go
back to work with their cousins. The peace was “on paper but not in the
hearts”, they said it was “hakkih fadih” (“empty talk”). Head (16) who
always behaved as an other-regarding cooperator, decided not to
cooperate to avoid any further conflict. Instead he contemplated moving
to the campus of the factory where he worked. He could not suddenly
work together with his Hatim cousins, after the attack on his wife by her
brothers and the threats. He also mentioned that there would be really
peace from within if the initiator’s mother wanted peace. In fact, she
stated after the peace ceremony that she did not agree with it because it
should have been held in the oda and not in Aleppo.
At this point the ICARDA research team did not have time left to
wait beyond the project-deadline of the external funders. Furthermore the
museum representative was pushing for the work to finish. Lastly, the first
rains were approaching, before which the cleaning should be finished. To
finish in time, the renovation was continued with the museum
representative, the initiator, his brother and eight construction workers
from Aleppo. Towards the end, the work was speeded up considerably
and a total of 15 daily workers worked during the last days; eight outside
workers, and five workers from bayt Hatim and the remaining two from
bayt Hamzah and Khaled. Bayt Amir had opted out.
During these final days, delegations from the funders, came to see
the progress of the work (see Figure 32). Having been informed about the
conflict, they were impressed by the technical progress of the work. The
research team took all visitors, if possible, on an underground tour
through the tunnel to show the output of the work. Board members of
ICARDA visited the site during these days, often in groups with arranged
bus transport. They were shown around the village and the tunnel, whilst
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the research team members explained the technical work. The visits of
high-level delegations eased the tension between the workers.

Figure 31 - Final airshaft renovated after the
last day of the renovation

Figure 32 - Member of a donor delegation
prepares to descent
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6.2
Endogenous factors of collective action at
community level
This section provides an analysis of the endogenous dimensions
of collective action during the renovation. It will attempt to link the social
history and the power dimensions within the community with the
observed processes during the renovation. During the renovation the
orientation of individual action changed over time within the range of
individualistic, cooperative, selfish and generous behaviour. Local power
configurations have changed since then. This social reshuffling can be a
dangerous force that jeopardizes the fragile equilibrium present in
traditional village society based on close personal relationships (Abraham
& Platteau, 2001).
The challenge of this section is to contribute to a better
understanding of the pitfalls that may undermine community based natural
resource management (Abraham & Plateau, 2001). The scale of the study
of Shallalah Saghirah is one of the smallest units of catchments; a miniwatershed which outlet is an ancient qanat. From a community
perspective, hydrological units to make collection of physical data
structured and organised do not make sense (Vincent, 1995). The
community and social dimensions entail more than just factors within the
physical boundaries of the watershed. It concerns dimensions in space,
such as relationships between urban and rural members of the community,
and time, such as the impact of the social history of the community. The
case of Shallalah Saghirah shows the variety of qanat users and
individuals constantly changing their orientation to action. These changes
in orientation are based on individual experience and the role that the
individual has played either as initiator, mediator, conditional cooperator,
egoist or free rider. Some main endogenous factors of collective action
can be identified during the renovation of Shallalah Saghirah.
The main endogenous social dimensions concern the history of
leadership, social relations and power relations in Shallalah Saghirah. An
imbalance of power was created after Hatim introduced the brides from
the Hawran to the family. In his pursuit to gain more social capital and
power by marrying his sons to an influential shaykhly family, he had
created an imbalance of power in the village. After the reign of Hatim,
there was virtually no endogenous leadership in the village to mediate
between conflicts. The weak leadership caused a continuous power
struggle, competition over land and water and further decline of social
cohesion within the community. This had a negative influence on any
collective action that took place to maintain the qanat.
Secondly, demographic growth, poor financial resources and lack
of profitable land available for agricultural production caused further
competition between households on community level. The pressure on
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land resources strained social relationships and cohesion. This was even
the case between members of the same descent group. It also created
conflict between members of extended families. Young men are waiting
for their father to give them some land but do not receive it in time for
setting up a family. In their wait, they compete with their brothers in the
favour of the parents to gain more land.
Thirdly, the migration of households as a way-out (exit option)
from the above challenge causes a schism in Shallalah Saghirah. Vincent
(1995) mentions that migration often brings additional advantages to a
household or as essential to survival. In Shallalah Saghirah we see two
types of migration; seasonal and longer-term (cf. Vincent, 1995). The
seasonal brings indeed economic advantages and coexists with the rural
lifestyle. The longer-term migration tends to create a social gap between
those who migrate and those who stay behind. Conflict, lack of leadership
and decline in social cohesion posed a social cost-benefit analysis to some
qanat users; either stay and resolve the situation which takes a lot of
energy or they move out and establish new livelihoods without having to
go through a reconciliation process. The gravity of the conflict in
Shallalah Saghirah makes the balance tip towards migration to urban areas
rather than solving the conflict. The improved national infrastructure,
economy and markets assist in making this decision sooner rather than
later. This resulted in an educational and financial gap between “urban”
and “rural” members of the descent group. The different worldviews
between the groups often causes communication barriers. On the other
hand, those who have migrated have also gained a certain level of
mediating power at village level.

6.2.1 Public scrutiny, mistrust and conflicting loyalties
Different causes and aspects of the disputes and conflict during
the cleaning work can be analysed. First, it was an outbreak of the longterm feud between the two lineages of Hatim and Amir. The mistrust that
had been built up over decades, started with the sale of land in the 1970
and the power relationships that were formed over time. The social history
determined the relationships and the expectation/perception of behaviour
between the workers during the renovation, which ultimately resulted in a
conflict. To gain insight into the events I had in-depth interviews with
family members of both the Hatim and Amir lineage days after the
conflict. Many different dimensions of conflict and actors’ expectations
can be identified in these two separate accounts of the events that
happened on day 49.
Firstly, there are the pressures of public scrutiny. In Shallalah
Saghirah, like in many other Arab rural settings, the clustering of houses,
the shared water resources and the communal garden, mean that relatives
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have intensely daily contact. Living in such close physical proximity,
poses social pressure on the households and the behaviour of neighbours
and relatives is entirely a matter of open argument and explicit social
pressure (Eickelman,1989; Geertz, 1979). Abraham & Platteau (2000)
explain that when people live so close to eachother, they have a
spontaneous tendency to compare their own situation with close
neighbours and relatives. Public scrutiny and keeping the household’s
honour high are unavoidable aspects of daily life in Shallalah Saghirah.
This is how the mother of the initiator raised her sons. Moreover,
she made it a pilar of bringing up all her children in the tradition of a
noble family, since she is the daughter of a Hariri shaykh. Most
importantly is that the “sharaf” (honour) of the family is preserved. It is
significant that in the middle-class Arab family, the child is conditioned to
feel shame rather than guilt, in practice, shame (“‘ayb”) is “what people
say” (“shu bi’ulu an-nas”). The implication is clear: what people do not
see or hear is all right. It involves an attitude of concealment (Sharabi,
1977). If the concealment is broken and the alleged shame is exposed, it
will create conflict. Obviously, it angered brother 2 when he heard
“people telling bad stories about our house” in Fijdan. He suspected the
outsider from Rasm al Nafl of spreading the rumours because in Lebanon
he was told that the Amir’s put him there to keep an eye on the Hatim’s.
Brother 2 wanted to triangulate the stories with his brother the initiator,
which ended up in a loud and unconcealed dispute, heard throughout the
village. This raised the attention of others, which triggered brother 2 to get
a shotgun and threaten the Amir’s.
Public scrutiny means that judgements about the behaviour of
other relatives are easily made. In the eyes of bayt Hatim, the Amir’s have
always been working with conspiracy, they “never greet properly and do
not have good morals”. The main reason for this perception dates back to
the unfair sale of land in the seventies. In times of conflict, these previous
events determine how relatives interpret and react on each other’s
behaviour. Brother 1 who had been taking the position of self-regarding
cooperation moving to selfish individualism, holds the ideal of otherregarding cooperation as proper behaviour. He accused the employees of
selfish-individualism, which, in his opinion is not right but he and his
brothers tolerated it. In fact one of the few truly other-regarding
cooperators, the initiator, took the position of mediator and therefore this
made him an “Amir” in the eyes of his own family. He did not follow the
rules that determined his brothers’ behaviour.
In her attempt to find a revised theory of collective action, Ostrom
(2000) compares the process to evolutionary theories to model the
emergence and survival of multiple types of players and actors. She
discusses so-called deontic relationships-what is forbidden, obligated, or
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permitted – as contrasted to reasoning what is true or false (Ostrom,
2000). This “deontic effect” in human reasoning does not share any
relationships with “rationality”, it determines actions that people take to
stall or initiate collective action. One, very human, mechanism in society
that relates to the “deontic effect” and determines the terms for collective
action and participation is the phenomenon of public scrutiny and gossip.
Gossip is a form of communication between people used to test,
check and evaluate other players in the collective action, it looks at what
other players do or say and whether that is within the agreed borders of
local morale, culture, beliefs or house rules. If the player’s behaviour is
outside the borders, the discussed actor risks being labeled a cheater or
traitor and subsequently the loss of his or her honour. Face-saving
mechanisms play an important role in traditional village societies,
especially in the tightly-knit based on lineage (Abraham & Platteau,
2001). In the days of the run up towards the conflict, an increase in gossip
in the village was observed. This gossiping functioned as an accelerator to
the conflict, the added fuel came from the gossip that brother 2, heard
when he arrived in Fi’jdan to fetch the sugar.
If resentment and frustrations are not adequately suppressed and
mediated by village leadership, interpersonal tensions can erupt in
aggressive and violent acts (Abraham & Platteau, 2001). Therefore, to
save their face, the two brothers attacked the Amir lineage members.
Anything will be done from actors’ sides to prevent or dispute deontism,
therefore the two brothers attempted to restore the honour of their family
by retrieving their sister out of the hands of her husband, who is an Amir.
Both the processes of gossip and the pressure of public scrutiny are
influential endogenous factors in the collective action in Shallalah
Saghirah.
Secondly, there is the political mistrust amongst family members
and towards the state entity that mediated the conflict. Concealment to
avoid public scrutiny is even stronger towards government representatives
in the current Syrian political climate. The political climate forces people
to be vigilant amongst themselves in avoiding much contact with the
(secret) police, at risk of being branded an opponent to the state. It means,
anything that can be done to avoid involvement of police or secret
services will be exhausted before someone turns to the official authorities.
The fact that someone went to the police to report the conflict was
regarded as something “not done”. Obviously, the Amir’s felt threatened
and therefore called on the police because there is a lack of local
leadership or traditional authority to mediate the conflict. In general,
people in the Syrian country side prefer to solve problems without any
official judicial involvement. The preferred method is to solve it with
trusted mediators of the community, following customary law.
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A member of bayt Hatim reflecting on the conflict a year later62:
“If there is a small group of two people like me and some of my cousins,
then we solve it between each other and if there is a big problem we solve
it with a mediator. The big problem of last year there was some
resentment that someone went to get the police. That did not really solve
the problem, the problems stayed afterwards. It began with a person from
Rasm al Nafl who came to live here and he talked bad about my family
and that was the cause of the problem last year. My brother came and
became angry about it. But it was not solved really, the person never
greeted my father and uncle anymore”.
The police are usually not regarded as a proper mediator. On the other
hand, the police and local political relationships are used as a power base
and social capital. Good connections with “wasta’s” or even Ba’ath party
membership can give some individuals the “sense of power” over others.
Thirdly, the factor of conflicting loyalties complicated the conflict
further. The initiator is split between the traditionally expected loyalties
towards his family, his personal friendships, and his principles of peace
and resolution of the long-term feud between bayt Amir and bayt Hatim.
He takes his role as a mediator very seriously and at the moment that his
brothers take his motorcycle to chase their cousins, he attempts to stop
them. Likewise, when his brothers take their sister to the oda to “remind
her of her origin”, his house provides a safe haven for her. But despite
these events he cannot really and he prefers to leave it in the middle. That
is why he asked the museum representative to take over the supervision.
His friend, head (16), is in a similar position as himself. He also wants
peace but he takes a stand and chooses definitely for his own lineage, bayt
Amir. He makes that choice at the moment when he confronts brother 2
outside the village. His role as mediator is not valid anymore. Moreover,
his friendship with the initiator is damaged and as long as there is no
resolution they cannot openly express their friendship anymore. If they
did, it would mean that the initiator had chosen for the Amir lineage and
he does not want to do that.

6.2.2 Communication between the actors
Communication is a not less important, endogenous dimension of
collective action. Communication is a crucial process in collective action
and there is a need to analyse the various factors of communication to
understand collective action. The main schism in water right users is
between the Amir’s who have most irrigation rights and the Hatims who
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have a monopoly of access to domestic and drinking water. The
communication between those two groups is not based on a mutual trust.
With exception of those mediators who have tried to glue the feud with
their strategic choice of marriage, communication processes between the
two lineages were difficult and could only take place with mediation. The
communication process is determined by notions of shame, honour and
fuelled by daily gossip and prejudged perceptions about each other.
Two main communication processes can be distinguished; the
internal communication between the users themselves, such as the one
that took place during Ramadan when the haquun first decided to come
together, and the external communication that took place between the
various groups of actors of the renovation. In the externally mediated
focus group meetings, the communication process was guided by certain
participatory principles such as user involvement, equality, recognizing
the expertise of the users, open and honest communication, the use of
visual tools such as community mapping. Although contradicting the local
hierarchical and political system, the democratic principle of giving
everyone a voice in the discussion was adhered to as much as possible. It
led to a community agreement on paper and the promise of the users to
work together with each other in the renovation. This type of
communication brought a certain ceremonial value to the focus group
meeting. Likewise the visits of officials and funder delegations were a
form of externally mediated communication.
The internal communication processes were more influential than
the external communication on the progress of the renovation. Mediators
used internal communication to bring the haquun together during
Ramadan. This led to the external communication resulting in a
community agreement for the renovation. Disagreements with the official
agreement, were however not expressed in public, with the risk of “losing
face”. They would always be voiced outside of the external
communication process in separate meetings with either the researchers or
the trusted family members. During the endogenous communication
processes, mechanisms like gossip, one-to-one meetings to discuss
strategies and voicing of suspicion were influential factors on the success
and fall of community collective action.
Public face, shame and honour were determining elements that
triggered human emotions in the coding and decoding of messages that
the users send to each other during the collective action. A member of the
Amir lineage not greeting a cousin from the Hatim lineage could be
interpreted as a lack of trust and trigger a suspicious reaction from the
other. The mistrust and suspicion was not taken away with externally
mediated communication processes based on participatory principles. The
human emotional state of minds of users at certain moments caused a
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communication between them that was leading to conflict. Collective
memories from past events dating as far back as 30 years ago, determined
the arguments used in these conflicts.
In this environment, conflict can lead to the halt of
communication between the users and the choice between solving the
conflict or not communicating and sometime leaving the site physically, is
made at individual level by both men and women. The following
conversation between myself and a female user of the qanat, illustrates the
effect that impending conflict caused by gossip of users living in close
proximity of the outlet can have on the contemplation to migrate when the
qanat dries up. It would be a preferred option above investing in collective
action to renovate the physically sustainable qanat system.
J: How is life here now?
H: Not bad….
J: And what do you think about the future?
H: We want to sell everything and buy something else
J: Why?
H: I am afraid for my children
J: Where do you want to go?
H: Somewhere up there, we will buy something
J: Better?
H: Better, but there is no money to buy something new”
(….)
J: How is the water from the qanat now?
H: It is ok, but we are feeding our sheep water from the electric pump we
have in our house, we do not go to the outlet of the qanat any more….
J: Why?
H: Just because, there we hear all this gossip and talk from others…
J: If there is no more water from the qanat, what will you do ?
H: We will go away, from where will we drink otherwise ?
(….)
H: This is the problem…..when there is rain and the weather is good, it
goes better but when there are days like this, we stay tired and poor.
J: Will you stay poor….always?
(….)
H: That is what I am telling you, isn’t it better if we could all just go and
leave this place and cultivate the land wherever we want to?
From the above conversation, it is clear that a certain fatalism
determines the choice users make. Beliefsystems, culture and education
are factors that mould the degree of fatalism users have. This female user
is from the Amir lineage, she did not receive an education and has a blind
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faith in the predestination of her life. She accepts rural poverty and the
complete dependency on rainfall as her faith. An attitude of laisser-faire is
preferred above an effort to manage the conflict with the Hatim lineage
and work together to renovate the qanat for a better future. The mobility
of rural life is a better option and she would prefer to go to other areas
with her husband to move away from the conflict. Moreover, the mobility
choice is a more sensible option because it follows the seasonality of the
dryland agricultural practice of sheep husbandry.
Additionally, a third communication process can be analysed;
between the research team and the users. Due to the fact that I built up
personal rapport and lived in the village, my close communication with
female members of the users community was different from both the
internal and external communication processes. It was not fully internal,
since I was not a member of the community but it was also not fully
external since it was more intimate and less formal. It also reflected on the
process of the renovation. In many ways, my personal communication
with the initiator motivated both him and myself in investing effort in the
renovation. From the early introduction, I had been building rapport with
his extended family from the Hatim lineage. However, my communication
with others had side effects. Some members of bayt Hatim did not always
understand the fact that I, and other members of the research team,
following the participatory principles, communicated with “both sides”.
Jealous reactions were triggered by the mere fact that I was
communicating with members of the Amir lineage.

6.2.3 Power, equity, water rights and legal pluralism
The minimal effort for collective action for sustainable qanat
maintenance, is to get a group of people together who put effort in
cleaning and renovating the damaged or degraded parts of the qanat
tunnels. This maintenance work should ideally be done every 4/5 years to
ensure a continuous flow of the tunnel as long as drought, climate change
or nearby pumping activities will not influence the physical level of the
groundwater. The hydrological impact of the renovation will be discussed
in later sections.
The existence of an extensive body of Islamic law for all aspects
of society, including the use of water, have misled many donors into
thinking that there will be a cooperative spirit in water projects in Islamic
communities (Vincent, 1995). We saw in Shallalah Saghirah this is not
the reality; daily politics between actors make cooperation challenging
and complex. According to Rutgerd Boelens (2002), an irrigation system
is a complex system to control water, combining and inter-relating the
physical elements with social, normative, organizational and agroproductive elements. The social structure of the participation to collective
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action is not bipolar but a configuration of actors. This configuration
consists of lower and higher level actors (Uphoff, 1998). Higher-level
third party actors such as ICARDA, the funders, the Syrian government,
but also the shaykhs that mediated and the households that live in Aleppo
are part of the collective action. Lower level actors are those who worked
in the qanat cleaning on a daily basis. Between all these actors there are
equal and unequal power relations. The configuration of power relations
between actors in a social network constitutes the main framework of
collective action. Participatory intervention will challenge these local
power structures and shifts in power between community members
engaged in participatory development processes need to be examined
carefully (Nelson & Wright, 1995).
In Shallalah Saghirah we observe an imbalance of water rights for
multiple uses in the qanat system. Many imbalances of rights in irrigation
systems are often caused by landreform (Vincent, 1995). This is not true
for Shallalah Saghirah where the structure of rights and rules was not
affected by the Syrian landreform in 1958. Instead the imbalance is caused
by historical developments within the community. Key is understanding
the difference in interpretation on rights to water that is stored and
measured and the daily physical access to a water source (Vincent, 1991;
Varisco, 1983). Islamic law rules that water can only become private
property when it is conveyed, stored and measured (ibid., 1991; Caponera,
1973). In Shallalah Saghirah, rights to use and own irrigation water from
the storage (birkeh) are inherited, whilst rights to use domestic water from
the saqieh are free for those who reside in the village, the drinking water
from the outlet is free for everyone. Whilst the Amir lineage owns most of
the ascribed irrigation rights (cf. Vincent, 1995), it is the proximity of
bayt Hatim’s dwellings to the first access points for drinking and domestic
water that gives their members most of the daily power. They argue with
the bayt Amir that according to Islamic law, any water before entering the
birkeh is free for use even if this means irrigating a plot next to the house.
Bayt Amir disagrees and argues that any water before the birkeh can be
used for domestic purposes only, not irrigation. The unequal access causes
dispute and an unbalanced social cohesion. Lack of governance only
makes matters worse. When there is a monopoly of access to the water
source, which excludes others from reaching the source, this will be used
in times of conflict by those who have the power.
Power is often the unspoken problem of the studies of collective
action, whilst it is probably the most influential factor in the occurrence of
collective action63. As seen in the case of Shallalah Saghirah, there is a
power struggle leading to sabotage of collective action; the radical action
63
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to threaten the Amirs with a hunting gun was combined with a remark that
the work will be stopped. The situation was based on an expectation of
power. The Hatims expected a menace to their power base in the tactics of
the Amirs, knowing that they own most of the irrigation rights. The aim of
the Hatims is to socially exclude the Amirs. They see the renovation
intervention as an opportunity to increase their power (cf. Vincent, 1990).
An analysis of the participation and bases for claims to work shows that
their strategy has started to work.
Although interrelated, the bases for power can be broken down
into economic, political or social power. Economic power is acquired by
virtue of earning, inheriting or any other form of obtaining money legally
or illegally. In the community of Shallalah Saghirah there is a shift in
ways in which members acquire economic power and status, whilst it used
to be the ideal of ownership of sheep and the ability to trade and sell
agricultural produce, the younger generation acquires economic power by
migration work, international trade and regular employment. Political
power is acquired through relationships and networks. Investments in
social capital such as Hatim marrying his sons to brides from the Hauran,
pay off in the long term. It established a closer link of his descendant to
the Hariri seat in the South and ultimately for some it meant a gain in
economic power. Furthermore, the higher level influence of the Hariri
clan in the Syrian parliament gave a re-assurance of political power for
those who had changed their surname to Hariri. However, the Amirs had
chosen a different route in gaining political power. Through their
employment with the government controlled weapons depot, they had a
direct link into the local political power. So whilst the Hatims gained their
political power on a higher level through their marriage alliances, which
ultimately brought them economic power, the Amirs gained lower level
political power through their strategy to acquire economic stability.
Social power is also acquired through human relationships but is
less related to a political calculation. Due to their ability to relate to others
and gain trust and reciprocity from most members of the community,
mediators such as the initiator can motivate actors. These people are
similar to what Malcom Gladwell (2000) calls “connectors”. They are
crucial for the “tipping point” when ideas set action in motion. Their
network of friends enables them to initiate collective action for the
common good. Social power also relates to family descent. In a
traditionally segmentary society such as rural Syria, which lineage you are
born or married in is an important factor in the claim on property. Water
rights can be defined as authorized demands to use (part of) a flow of
water, including certain privileges, restrictions, obligations and sanctions
accompanying this authorization, among which a key element is the power
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to take part in collective decision making about system management and
direction (Boelens, 2002)”.
Rae (2002) describes the concept of legal pluralism as key to
understanding property rights and power in Syria. The role of law has
been largely neglected in the study of development and development
practice (Boelens et al., 2002). Contra dictionary to the neglect is the
strong base of legal justification necessary for development interventions.
Legal pluralism implies the acceptance of existence of multiple legal
frameworks, whether official or unofficial, in the same socio-political
context. The concept of law then no longer constitutes state law, in fact, as
in the case of Shallalah Saghirah, the informal or customary law is an
equal element in collective action. The main characteristic of customary
or tribal law is that it is unwritten and not codified in internationally
agreed legal systems. But the influence of tribal customary law coexisting with a formal legal system is crucial.
The existence of a plurality of customary rules, regulations and
interpretation of local values and norms influenced the process of
collective action in Shallalah Saghirah both positively and negatively.
Physically, the qanat tunnel and open channel is communal property of the
community of Shallalah Saghirah; the water resource in the tunnel is
owned collectively and internally agreed rules, rights and obligations
regulate the use and distribution of the water. It gives a framework for the
use and maintenance of the qanat and its resource. Claims to participate in
the renovation were made by actors on a variety of grounds. These
grounds can be traced back to both customary irrigation rules, government
laws and newly agreed rules during the renovation. Customary law is in
fact a dynamic and fluent set of rules and regulations in society. The
concept of legal pluralism assists in the hybrid interpretation of “law”.
Individual interpretation of customary law provides a basis for arguments,
claims on rights and more over a framework to assess other actors’
behaviour to praise or condemn. In the event of conflict in a rural Syrian
community, customary law and the intermediary roles of shaykhs remain
the key mechanism for mediation. Rae (2002) also finds that although
Syria formally abolished the role of customary law and structures in 1958,
the customary institutions continue to exert authority over rangeland
management and access.
Mediation and clientelism, as political concepts are essential in
maintaining power relations in daily social and political life in Syria
(Rabo, 1986). The concept “wasta” is central in any attempt to develop
initiative and get ‘access’ to power within the higher echelons of state or
tribe. For a small fee or favour, a “wasta” or “wasiit” (lit. mediator) can
steer you quickly through the maze of bureaucracy and government
regulations. Their power is embedded in relations with powerholders,
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family and personal networks. Rabo (1986) distinguishes between petty
mediation, generally concerned with time saving arrangements of official
documents and paper and grand mediation (“wasta qawiyye”) o r
patronage related to issues of great economic and political importance
(Rabo, 1986). Wasta relations are crucial in analysing who has the real
decision making power in a community. Wasta relations depend on a
personal network formed through “friends” and relatives in the Ba’ath
Party, connections with important (rural) Shaykhs (either tribal or
religious) and the local government representatives. For many it is
important to enlarge the network of wasta’s to rely on to gain access to
administrative, political and local/regional influence in the state
implemented policies. Most importantly, it is crucial that the details of
wasta’s are not disclosed but to your closest relatives to maintain a power
base. Although petty mediation is present in all societies, the extend of
both petty and grand mediation is widespread and accepted in Middle
Eastern societies. Often regarded as something that will “fade away” in
the face of democracy and the welfare state, clientelism and patronage are
extremely flexible and persistent (Rabo, 1986) and probably part of very
human traits.
Legal pluralism, clientelism and mediation partly explain the
relatively strong power base of the Hatims over the Amirs. In conflicts,
the villagers turn mostly to Bedouin judges (‘aaruf) to mediate the case.
In a Syrian rural desert setting, the customary legal powers are still
stronger than the state judicial influence. The strong social capital the
Hatims built up with shaykhly families who exert customary judicial
power still provides them with political power on community level despite
the fact that the Amirs have most of the irrigation rights. In addition, the
link between the Hatims and the Hariri seats in the Hauran provides them
with power on a higher national level. The Hatims simply had more
connections with wasta’s to execute grand mediation, if necessary. Lastly,
it has been discussed that the close proximity of their dwellings and direct
access to the water source before it “becomes” irrigation water gives the
Hatims power of potential sabotage over the others. Complementing this
political and geographical power base is the relative economic power that
the Hatims enjoy through their relatives in Aleppo and the Hauran.
If we consider the participation in the renovation on the basis of
claims to the right to work in the qanat cleaning we see how the Hatim
lineage attempted to broaden their power base. The first claim for the right
to work was made on the basis of the list that was established during the
agreement meeting before the renovation. It was an agreed list of 14 men,
all were experienced in construction work and all were migrant workers.
There were eight members of the Hatim lineage, four of the Amir lineage
and one representative of respectively the Khaled and Hamzah lineage.
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The basis for this list was partly occupation; those with migrant jobs were
experienced builders and partly lineage; all lineages with traditional water
rights should be represented in the group. The factory employees were not
included in the list. When the start of the renovation was nearing, not all
the men on the original list were present, so the elected village supervisor
chose to make the work available for those who were present in the
village at that moment. This included the employees.
Clearly the day of the conflict, day 49, is visible and the strategy
that the Hatim lineage undertook to gain power over the renovation. If we
look at the participation according to lineage, we see that the lineages are
relatively well represented. The majority of workers were from the Hatim
lineage (between 40-60%). However the first conflicts between workers
started to arise at the moment there was a minority of Hatim worker at day
11-12. After three days of participation of employees, or Amir workers,
there was a strike from Hatim workers. At all days where the majority
were Amir workers, the next day there would be a conflict. After the
outbreak of violence after day 49, the Amir workers and those men
involved in the conflict from Hatim did not return to the renovation work.
The only workers left were from Hatim, Khaled and Hamzah. Hence, the
Hatim’s had been successful in their attempt to drive the Amir workers
out.
The participation according to occupation gives a slightly
different picture. In this course of events, the sheepshearers and migrant
workers were triumphant. After all the days where employees would
work, tension would follow on the day after. The conflict after day 49 is
likewise clearly visible. The employees did not return to the renovation
and the migrant workers and sheep shearers have succeeded in their power
over the renovation. It seems that the choice of including the employees in
the workforce backfired during the overall progress of the renovation. It
was a decision made by the democratically elected village supervisor,
with consent of the museum representative and the research team.
Together with the complex social dimensions, the decision, although it
seemed an equitable decision, caused a continuum of irritation from the
side of the Hatim lineage. It stirred the competition between the lineages
and led to old conflicts being revitalised.
In the body of thought about common property resource thinking,
it is argued that without secure rights to the resource, users will be less
motivated to make the long-term investments that are a pre-condition for
higher productivity and efficiency (Boeren, 2002). Rights of access are
important for the willingness to cooperate in the collective action
(Ostrom, 1990, 1998, 2002; Meinzen-Dick, 2002). The main cooperators
in the renovation in Shallalah Saghirah did not have many irrigation water
rights but had de facto control of access to drinking and domestic water.
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They were motivated and active in the renovation and one of them
supervised the cleaning work during the first part, with consent from all
the irrigation right-holders. It shows in the investment towards collective
action, the expectation of being able to gain more power, access and
control through liaison with third parties can be an argument to participate
in the collective action. The following reflection of the supervisor
illustrates this;
“The qanat belongs to the family of the village and to each of the
elders living in the village. There were five brothers, they have already
died but their children and the children of their children are here now.
But the largest amount of people present in the village do not have any
ownership of the qanat. They have no land and no water to their name
except for a few elders…. However, the qanat is in fact owned by the
state because it is an antiquity. The antiquity directorate says that the
water belongs to those who are living in the village. I mean, we need to
define the ownership from the ones who are present in the village and
whom have become tired while cleaning the qanat lately.
For example, what if I could get a part of the water, a day in the
week, because I worked hard in the cleaning? The government needs to
determine who gets a part of the water rights, like the agricultural reform
and redivision of the farmlands. I put a lot of energy into cleaning this
qanat, of course my father owns his right to the qanat water, but my father
has just one part of around 40 parts and what do I get? Nothing and most
of the owners are not here. They sell their part or rent it out to their
relatives and they do not do anything. And those who have become tired
cleaning, do not have more than maybe 15 minutes, just to get drinking
water for the family and I think that the rights should go to those who are
present in the village.
We put energy into this dangerous job. This should be our right;
those who put energy into the cleaning should have the right to irrigate
from this qanat! Maybe in a couple of years it will fall dry if we do not
clean it and areyet we not entitled to have the water? Those who have the
rights (note: Amirs do not do anything except open and close the birkeh,
they did not clean, or have any part in the work and this makes me
angry…and I live with one of those people! (note: his wife is of the Amir
lineage)
Of course my father does not give me any share in his part of the
water. He is maybe more angry then me about the water; about those who
are not here and live in Raqqa or Dayr Ezzor or Aleppo and have a part
and rent it out for money, why? The water should belong to those who
have put energy into it, like the agricultural law of the land, those who
worked on it should have the ownership. It should not be that someone
lives in Raqqa or Aleppo and only comes here for the money. When we
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worked we received money from the funders in Damascus and we are
thankful for that. That is why I say thousand times thank you and the only
thing left is the problem of the bats….”
In fact, the initiator changed his position and orientation to action
throughout the renovation influenced by the behaviour of the other actors.
In the beginning he had a tendency to be generous, mediating between the
lineages but over time, everybody else acted increasingly selfishly, and
although he resisted letting his value orientation shift from generous
cooperation to selfish-cooperation, eventually “bad experience” made him
shift towards selfishness (cf Uphoff, 1996, pp.338)

6.2.4 Empowering and participation in the rural Middle
East; a critical view
Irrigation rights are regarded as a primary indication of existing
social relations of the communities (Boelens, 2002; Meinzen-Dick et al.,
2002; Ostrom, 2002; Vincent, 2003). The focus on irrigation rights has a
risk of diverting attention from the multiple use of the resource and the
deeper and more complex social, psychological and political dimensions
of an irrigators’ community. New institutionalism looks at irrigation
design principles that are mainly based on recovery, accountability and
financial autonomy (Ostrom, 1990, 2000, 2002; Boelens, 2002). It
disregards the “irrational” socio-political and cultural complexity of
power relationships with regard to water rights when distinctions are made
between drinking water, domestic water and irrigation water use.
We argue that a strong focus on irrigation rights as a major
indicator of power can be deceptive. The case of Shallalah Saghirah
proves that those with the most irrigation rights cannot always easily
exclude those without rights when there is a discrepancy between the
access to the water source and the customary laws on irrigation rights. The
proximity of the household dwellings of bayt Hatim are more important in
Shallalah Saghirah in terms of control and social power than the
customary irrigation laws. Combined with the other power bases, social
networks and the connection to grand mediation as described, the social
landscape with regard to control and access to the resource is quite
different than when only analysed according to the irrigation rights. Using
participatory approaches, the renovation was anticipated to result in a
better and more equitable balance of power. Unwittingly, the renovation
gave grounds for the Hatims to violently attempt to gain more power over
the Amirs and thus endangering the fragile cohesion.
In thinking about water and rights, the body of thought on
empowerment is concerned with fostering more participatory ways of
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development out of concern for equity, democracy and social justice
(Boelens, 2002; Nelson and Wright, 1995). If people decide for
themselves rather than the state or development agencies, the outcome of
a fair solution is higher and enhancement of equity, democracy and
sustainability can be expected (Boelens, 2002; Abraham & Platteau, 2004;
Chambers, 1998). At this point, it is essential to take a critical view of the
advantages ascribed to communities as units and participatory approaches
in sustainable development (Abraham & Platteau, 2004). The democratic
principles concerned with participatory approaches of development
seemed to backfire in a segmentary traditional community where there
was a lack of leadership and democracy and equity in a western sense
were alien concepts (c f Abraham & Platteau, 2004). This is an
unavoidable problem, which arises when exogenous values and
objectives, the fulfilment of which is a condition for the success of the
new participatory approach, come into conflict with local culture
(Abraham & Platteau, 2004).
For example, the formal community agreement that was written
on paper in a democratic focus group meeting with the right-holders was
only a ceremonial artefact instead of a tool for social justice. A transparent
communication during focus group meetings is not an obvious way of
interacting in an environment where the political climate and history is
essentially segmentary. As Eickelman (1989) explains, the principle of
segmentation and associated notions of person, responsibility, and honour
serve as “native” model of social order in many tribal societies throughout
the Middle East64. Segmentation provides a framework of minimal
conditions needed for individuals to cooperate in an orderly fashion
(Eickelman, 1989). “Western” democracy clashes with the Middle Eastern
“segmentary” framework in its disregard for the strong hierarchy and
violence permitted to maintain order in segmentary society. During the
renovation, the attempt to develop an equitable cleaning work schedule
for those who were present, created conflicts between actors. The conflict
during the renovation was a result of the segmentary principle to defend
the collective honour (“sharaf”) of a lineage group. Not only the
confrontation of democracy with segmentation influenced the collective
action but also the dynamical nature of segmentation in Middle Eastern
society.
Some members of a group involved in a feud will not adhere to the
appeal to join and define the point of friction in the same way (Hopkins,
1997; Eickelman, 1989; Kloos, 1991). In the case of Shallalah Saghirah,
the initiator was such a member. In the eyes of his parents, he did not
adhere to the rules of conduct and responsibility of the Hatim lineage, first
64
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by his choice of marriage, secondly by his allocation of work to members
of the Amir lineage who were not accepted. This made him automatically
a member of the opposite group, something he did intend. His aim was to
make peace between the groups. However, this placed him in a conflict of
loyalties. At first, as a mediator, he was well placed to supervise the
renovation but when the conflict with his parents arose, he became
unmotivated as mediator and supervisor for collective action. He gave the
leadership to an exogenous party, the museum representative. All actors
agreed. The villagers decided for themselves that a third party, in this case
the state representative should lead the collective action because it would
mean a fairer solution and prevent further conflict. The lack of formal
leadership in the village contributed to this decision.
After the renovation, the community of Shallalah Saghirah has
been revisited briefly in 2001, 2002 and 2003. In 2001, the case of the
thorn, or outsider, had been resolved by the relocation of the household of
plot (13). The outsider was in fact driven from the village with the
assistance of the local police. The initiator was on slightly better terms
with his parents. Head 16 and his wife had moved to the site of his work
at the factory. It was clear that other members of the Amir lineage had
decided to gradually leave the village for long periods of time. Although
the irrigation rights remained the same, the power of excludability of the
Hatims had begun to take shape. Brother 2 had left for construction work
in Libya and to earn money for his wedding.
A year later, the father of head (16) died of a heart attack in
February 2002. As the eldest son, he had decided to return to the village
and take care of his inherited rights of land and irrigation water. He did
not have any social interaction with his friend the initiator in the village,
they only saw each other only outside the village. There was a silent truce
between the Hatims and the Amirs. The initiator possessed the keys made
to close the building above the sunduq and he regularly checked the qanat
to keep it free from debris. A feedback session for watching the digital
video compilation65 was organized on 12th August 2002. There were
mixed reactions from the young men attending, they wanted to forget
about the conflict and look ahead because what was in the past was over
and done with.
A last visit to the village took place during Ramadan 2003, the
atmosphere in the village was positive. There had been a good rainfall that
65

After the feedback session a final version of the video documents was
edited. The resulting film is called Little Waterfall 52 minutes long,
subtitled in English and without voice over. A second film was edited that
is called ”Reviving Qanats” 28 minutes long and deals with the other
qanat sites that we researched in Syria.
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year. Another reason why the villagers were excited was the prospect of
the connection to the national electricity grid. Government representatives
had visited the village and painted large red numbers on the mud brick
houses to indicate which households would be connected. Brother 2 had
returned briefly to marry his fiancée from an outside village, Jibrin, and
was adamant that he must return to Libya for work. Other young men had
returned to the village for lamb fattening projects. The initiator had also
invested in 200 lambs for fattening but did not think it was very profitable
and contemplated going to Libya with his brother for a while. The
youngest right-holder, head (16), had had a conflict with his uncle. There
was now a temporary schism within the Amir lineage.

6.2.5 Hydrogeological impact of the renovation
Vincent (2003) describes the shifts in paradigm of hydrological
data collection; whereas 45 years ago the core tasks of hydrologists were
mainly focused on technical planning and design, they now realize that
social and economic data are just as important. The method of
hydrological data collection has a great effect on how allocation and
changes in water management take place (Vincent, 2003). The shift in
paradigm is particularly relevant to research on qanats. Qanats as human
ecosystems and examples of ancient technologies cannot be researched
solely from a technical point of view, because survival and existence of
this sustainable technology depends mainly on the collective action of the
user’s community. Focus on people in qanat research is thus of primary
concern.
Technical impact analysis is equally important as social analysis
because it gives an indication on the feasibility, physical sustainability and
likelihood of practical success of the collective action. Groundwater use
around the qanat of Shallalah Saghirah consists mainly of diesel operated
irrigation pumps. In the Khanasser Valley there is an over-exploitation of
water resources due to irrigated agriculture. In dry periods, this gap in the
aquifer is replaced by a salt-water intrusion from the nearby saltlake
(Hoogeveen & Zobisch, 1999). In the previous chapter, it was described
that the groundwater flow to the qanat of Shallalah Saghirah is not
negatively influenced by either the nearby groundwater abstraction
activities or salt-water intrusion. Based on the available hydrogeological
data, the impact of the renovation on the discharge of the qanat can be
considered. Figure 33 gives a detailed overview of the discharge of the
qanat after renovation.
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Figure 33 - Discharge of the qanat in Shallalah Saghirah after rainshowers
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Figure 34 - Annual discharge of the qanat in Shallalah Saghirah

Before and after the renovation, data were collected from the flow
level meter installed in the open channel and a rainfall gauge at household
(1) that was monitored daily by one of the women in the village and
checked by the research team. Figure 34 shows the annual discharge of
the qanat measured by the flow level meter. The discharges shown are
those at midnight when there is no other use from the open channel and at
noon when users take water from the channel. The discharge at night is
considered more reliable because there was no use and no children
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“playing” with the flow level recorder. We can see that the flow at
midnight increased in the months after the cleaning. Other data are based
on geological survey of both the Shallalah Saghirah watershed and
underground tunnel. The technical cleaning work had opened the tunnels
from the Jub al Saghir to the Arba’a mafaraq. The removal of debris,
mud and stones has partly increased the water flow. The other cleaning
was in the Ras al Nabe’h; the main karstic source of the qanat. Silted mud
and stones have been removed from this section as well as a thorough
cleaning of the 8 meter long karstic natural tunnel. Together with the
removal of debris and stones from the main qanat tunnel section, these
works are to increase the flow. Additionally, a hole in the water
transportation section has been cemented to prevent loss through filtration.
Work that did not have an effect on the water flow but was aimed at
reinforcing the construction, providing safety and protecting the tunnel
concerned the casing of airshafts and placing grids over the openings to
prevent surface water flow destroying the airshaft structure and stones
falling into the tunnel. It was also suggested that these measures would
remove the bat population residing inside the tunnel.

Figure 35- Birkeh filled completely, December 2000

The discharge average of the qanat flow in Shallalah Saghirah
before the cleaning was 0.29 l/s. The amount of water flowing from the
qanat did not significantly change directly after the cleaning of the qanat.
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The first rain shower occurred on November 29th, a total of 43 mm. A
peak in discharge flow is observed in the recordings. After the peak, the
flow fell back to its original average. The second peak occurred on 14th
December. It had rained on 6th December with a total rainfall of 50 mm.
It had an immediate effect on the flow and after the peak the flow did not
fall back to its old level. It stayed at an average of 0.35 l/s. The villagers
observed that before the renovation, a peak would never last this long. The
flow level recorder remained in the village until May 2001.
It should be noted that the water peak is not only the result of
qanat flow. Surface water flowing overland from the village and the
slopes into the open channel (saqieh) increases the total discharge. This
means that at that point the capacity of the saqieh was exceeded.
Providing the calibration of the water level recorder is correct, this is the
maximum flow for the saqieh. This means that a total amount of 73.44
cubic meter has flowed in the birkeh that is then filled for three-quarters.
Villagers told us that during the peak on the 14th of December the birkeh
overflowed. This means more water than 98 m3 and an error in the
calibration for the high flow values of the saqieh. Over the three years
after the renovation, the qanat flow has benefited from several rainfall
periods. In 2002/2003, rainfall of the Khanasser Valley was above
average, 298 mm (Schweers, W. et al, 2004).
Birks (1984) shows that qanats in Oman usually are maintained in
the dry period or summer months so they will give more water during the
winter rains. Especially opening the Jub al Saghir will have had a major
effect on the increased flow. In the years 2002-2003 after the renovation,
two transects through the water tunnel have been carried out. In both
exercises, the status of the qanat construction was observed as good
without major damage, debris or silting of the tunnel. The fences had
remained firmly in place as well had the locked house above the entrance
of the Jub al Sunduq. The initiator regularly checked the qanat tunnel on
blockages and undertakes minor cleaning of debris. On several occasions
a poisonous snake was observed as well as blind cave fish. The unique
ecosystem and wildlife inside the tunnel is an interesting topic for further
biological research.
The water quality was also checked before and after cleaning.
Chemically the water did not change only after the peak flow in winter the
salinity increased. One of the goals of the cleaning project was to remove
the bats from the tunnels and airshafts. The bats did change their habitat
and moved towards the outlet of the qanat. Although the airshafts are
closed with transparent iron grids from above, bats and sheep are still
polluting the water at the beginning of the outlet. Biologically the water
does not meet WHO drinking water standards.
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6.2.6 Cost-benefit analysis of the pilot renovation
This last section looks at the sustainability prospects of the qanat
renovation in Shallallah Saghirah. Although the existence and use of the
tunnels for more than 1500 years proves the long-term sustainability of
the technology of qanats, it remains to be seen whether they can survive
modern times. We will look at an economical cost-effectiveness analysis,
to have some insight into the reasons why qanat renovation would be
beneficial financially. Before embarking upon the cost-effectiveness
analysis, I would like to point out a weakness in the analysis. Cost-benefit
exercises tend to discount the fact that we are dealing with
incommensurable values not susceptible to economic calculus such as
cultural heritage, environmental services, wellbeing and image building
for main actors (Chambers, 2005). The negligence of these long-term
values could overvalue the short-term economic gains of a qanat
renovation. The output is therefore an estimate divided into minimum, or
pure, short-term benefits or multiplier, indirect longer-term benefits. For
most qanat users, it is the prospect of short-term benefits that could form
part of a main drive for collective action.
For the economic cost-benefit analysis, we first look at the
investment that is done by each of the main actors. In this analysis, we
also look at the so-called “opportunity costs” for each actor. Opportunity
costs are considered costs of something in terms of an opportunity forgone
(and the benefits that could be received from that opportunity). These
costs cannot be traced back in financial reports but are of vital importance
to consider because they help in assessing the true cost of an action. Not
monetising opportunity costs may result in the illusion that the benefits
came free of charge.
We have distinguished five main actor groups in the renovation;
funders, government, research team, ICARDA and the villagers. Starting
with the funders a combined investment sum of $16,119.15 is calculated.
This amount consists of funds donated by the German and Dutch Embassy
as well as private contributions from our friends and relatives, it also
includes the salary that the Netherlands Development Assistance paid to
myself as Associate Expert seconded to ICARDA. This amount was used
for workers’ fees, equipment and construction materials. The government
invested in the placement of a Museum representative and his salary.
Including any overheads an investment at a total of $500,- was calculated.
The research team members donated a total sum of $275,- of their private
funds into the renovation works. This was included in the overall budget
used for equipment and construction materials. ICARDA as executing
agency and host to the research team did not directly fund the renovation
work with an official budget. However looking at opportunity costs we
can calculate the salary of the research assistants, use of computers and
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office and the rent of a four wheel drive car. This amounts to a minimum
investment of approximately $3000,-. The villagers were paid a workers’
fee for their efforts and therefore did not directly invest funds in the
renovation work. Their input was done in the preparatory work and the
cleaning of the birkeh. In total these opportunity costs are estimated at a
minimum of $100,-. For the purchase of materials they received an
advance from the Embassy funds. Adding the individual investments of
each group of actors a total minimum investment of $19.994,15 is
calculated.
The output and minimum benefit of the renovation is more
complex. Various multiplier effects and indirect benefits, are difficult to
monetise but can have a profound impact. For example, multiplier benefits
of creating public awareness and promotion for ICARDA projects in the
Khanasser Valley. The on-going work and the physical result of the
renovation has attracted large amounts of visitors to ICARDA. During
each organized visit with Board members or donor delegations, Shallalah
Saghirah was a preferred stopover to show the work of ICARDA in the
field. This promotion triggered much international attention and enhanced
the image of the Center. It has most likely led to a number of new project
proposals and development. Other multiplier benefits are the added
cultural heritage value, public environmental awareness and
environmental services. Lastly, the qanat renovation has attracted the
attention of a Lebanese eco-tourism company leading to opportunities in
tourism for the community.
In terms of pure benefit, drinking water and agricultural use can
be regarded. We can develop financial estimates by looking at the
drinking and irrigation water gained through the renovation. The
hydrological output of the renovation led to an increased and secured
discharge from 0.29 l/s to 0.35 l/s. Without the maintenance, the qanat
would have been on the verge of stopping the water supply to the village,
which would have meant buying water from local tanks. Drinking water
prices in the Khanasser Valley, including the tank that provides the
supply, ranged from 500-700 SYP (50 SYP = 1 USD) per 10 m3 in
1999/2000 (Hoogeveen & Zobisch, 1999). With these figures a best case,
a worst case and a realistic scenario for the minimum pure benefit can be
derived from the increase of free drinking water.
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Calculated value
INPUT
Funders
Government
Research Team
ICARDA
Villagers

$16,119.15
$500.00
$275.00
$3,000.00
$100.00

Total minimum investment

$19,994.15

OUTPUT
Pure benefit
Free water
Agriculture

Best-case
$127,528.60

Multiplier benefit
Tourism
Cultural heritage
Promotion Khanasser Valley
Public Environmental Awareness
Environmental services

Total minimum benefit

Worst-case

Realistic

n.a.

$21,862.00
$63,764.30
n.a.
n.a.

n.a.
n.a.
n.a.
n.a.
n.a.

n.a.
n.a.
n.a.
n.a.
n.a.

n.a.
n.a.
n.a.
n.a.
n.a.

$63,764.30

Table 15 - Cost benefit analysis renovation Shallalah Saghirah

Assumed that the qanat will provide at least 10 years of noninterrupted water supply at the rate of 0.35 l/s, it will have given a volume
of 110376 m3. Ignoring monetary fluctuation and seasonal fluctuation of
discharge, this is a total value of 6.622.560,- SYP, an equivalent of $
127.528,60. This is the best case scenario. The worst case scenario is a
rapid decline in discharge which results in 0.06 l/s continuous flow l/s
over the course of 10 years which will amount to 1.135.296,- SYP; an
equivalent of $21.862,- USD66. A more realistic approach would be at
least 5 years of continuous flow of 0.35 l/s, roughly the equivalent of 10

66

Over the course of the years 2000-2005 the qanat has not stopped
flowing therefore the complete drying up of the qanat has not been taken
as a worst case scenario.
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years of flow with seasonal fluctuations. This would mean a volume of
55188 m3, a total value of 3.311.280,- SYP, an equivalent of $63.764,30.
Above figures show that even in the worst case scenario, the
investment in the renovation was financially cost-effective. But despite
the obvious economic benefits in terms of providing free drinking water,
confirmed by some villagers, the community does not seem to develop
collective action without involvement of third parties like donor agencies
and/or the government. It is thus dangerous to conclude that based on
economics, the continuous maintenance will be sustainable. Likewise,
based on the technical and hydrogeological success, sustainability cannot
be assumed. Social analysis shows that non-economic factors and
endogenous dimensions like leadership, power relations, family ties,
public scrutiny (‘a y b and sharaf) are more important in Shallalah
Saghirah for the sustainable development of collective action. Without a
process of resolution between the feuding parties, the social costs for
some villagers to stay and develop regular maintenance will be too high
and the qanat is likely to be abandoned by most. Adhikari & Lovett (2006)
show in their study that there is a relationship between exit options such
as outside earning opportunities and the degree of collective action .
Lower off-farm income levels seem to correspond with higher degrees of
collective action. If this is true, Shallalah Saghirah is a good example; the
alternatives for off-farm work and other exit options are widespread and
easier than staying and dealing with the disputing family.

6.3

Conclusions

Main actors of the renovation have been identified and various
stages of orientation-to-action have been analysed using Uphoff’s (1996)
action grid. The renovation began with positive energy from an “initiator”
who motivated the group of main actors. The configuration of social
relationships largely stayed the same as before the intervention, such as
the schism between the Hatim and Amir lineage, unequal access to the
drinking and domestic water and the power distribution. The first few
weeks of the renovation were promising. But the intervention also started
rounds of gossip and mistrust between the villagers. This process
polarised the existing power dimensions and resulted in a new conflict
between feuding parties. The outbreak of violence complicated the
renovation and took away the “social energy” that was observed in the
beginning. But the renovation was successfully done after all. During the
last visit in 2003, the qanat film “Tunnel Vision” was shown to all
villagers. All reactions were positive and villagers were proud on their
achievements. Most villagers concluded that the work had been good and
more water came out of the source afterwards. They all wanted to forget
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about the conflict that happened during the renovation. In hindsight, the
villagers regarded the intervention as something good.
Irrigated agriculture from the qanat will not provide enough
economic benefits for the villagers to be self-sufficient. The qanat
provides drinking water and domestic water, the irrigation water is used
for fig trees, home garden allotments and additional barley for lambs.
Income is mainly derived from migration work or government
employment. Further social transformations in relationship to technology
intervention that took place in the years after the renovation has to be
sought in the enabling environment. The entrance of electricity in 2004
undoubtedly will have a major impact on the community. The renovation
has shown the intimate power dimensions, multiplicity and heterogeneity
of a seemingly coherent and close-knit community.
Hydrologically, the renovation was successful. Economic costbenefit analysis also shows the renovation as an effective investment.
However, both the positive economic analysis and the successful technical
and hydrological outcome do not outweigh the negative social analysis.
Lack of social cohesion and leadership are main constraints to the
sustainability of qanat maintenance in Shallalah Saghirah. Context and
local socio-political history play a major role in the emergence of
collective action for maintenance of qanats. Both the renovation and the
socio-geographical analysis in Chapter 5 identified various endogenous
social dimensions within a small rural community like Shallalah Saghirah.
A seemingly homogenous, small-scale and closeknit community appeared
to be in fact very heterogeneous and socially complex. Simple recipes and
design principles for devolution programmes are therefore at risk of
assuming social cohesion of communities and denying the noneconomical and endogenous dimensions of collective action at the microscale levels. Technical and economical successes alone do not mean the
participation is socially sustainable.
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Chapter 7

Qarah

Introduction
This chapter is descriptive and deals with the second case study
site of this study. An in-depth socio-geographical case study and several
subsequent fieldvisits between 2001 and 2003 form the basis of this
chapter. It will give an overview of the geography, history and
development of qanats and their communities in the area of Qarah.

Organisation of this chapter
The first part of this chapter gives a short historical background of
the site and its qanats. It will discuss general physical characteristics and
development of qanats in Qarah. I will assess the groundwater use and
hydrological circumstances in Qarah. Finally I will focus more
specifically on the qanat of ‘Ayn al Taybeh. The second part discusses the
characteristics of the users community in Qarah. It will discuss socioeconomic characteristics, water rights and irrigation methods, investment
attitudes and general orientation to action.

7.1

Background of the site of Qarah and its qanats.

This section gives a general over view of Qarah and its
geographical surroundings. Qarah is a town situated 100 Km. North of
Damascus, in the Qalamun mountain range parallel to the Anti-Lebanon
mountains. The site is among the most ancient Christian centres in the
Qalamun (Schmidt, 2004). The main Christian sites in this region are the
monasteries of Saydnaya, Ma‘aloula, the monastery of Mar Musa the
Abyssinian near Nabk and the monastery of Mar Yaqub and the church of
Qarah. Until mid-13th century, Qarah was exclusively inhabited by
Malkite Christians (Schmidt, 2004). Qarah is best known for the ancient
wall drawings in the church of Mar Sarkis. Other 12th century wall
paintings have been discovered in the monastery of Mar Yaqub67. It is this
Monastery, which plays a mayor role in one of the qanat systems in Qarah
(See Figure 36).
The site of Qarah was selected for further in-depth study after a
national reconnaissance survey of qanats in 2001. The selection was based
67

During 1999 and 2004, Byzantinists Stephan Westphalen and Andrea
Schmidt have extensively researched and restored the ancient wall
paintings in the Monastery of Mar Yaqub. Their findings are published in
the book “Christliche Wandmalereien in Syrien. Qarahund das Kloster
Mar Yakub” (2005) Wiesbaden, Reichert Verlag, Germany (pers. comms.
Andrea Schmidt, 2005)
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on low rainfall zone, cleaning history and activeness of local people,
financial capacity of the community, reasonable hydrological chances for
successful renovation, social cohesion of the users communities. The
qanats of Qarah are regularly maintained and upgraded by the Directorate
of Irrigation of the Awaj/Barada basin. The qanats are situated outside the
urban settlement on a straight line running from North to South. The
presence of the rich cultural heritage in Qarah, could be potential revenue
for the future. The Qanats of Qarah represent part of the ancient Byzantine
culture and development in Syria. The fact that they are still actively used
today since more than thousand years and rapidly drying up during the last
10 years, should be enough reason to protect them.

7.1.1 Qarah, an old settlement near the Lebanese
mountains

Figure 36 - The renovated Monastery of Mar Yaqub, Qarah

The climate in Qarah is dry with rather cool winters with
instances of snowfall and hot summers. It lies in the rainfall Zone 4, as per
the Syrian land classification into five zones based on annual rainfall.
Zone 4 has an average annual rainfall between 200-250 mm but not less
than 200 mm for two out of four years. The elevation of the area is
relatively high, the average altitude is above 1300 meters. Qarah’s natural
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vegetation is sparse and consists of shrubs and other drought tolerant
plants.
The town has a population size of approximately 19,000
permanent households of which 900 extended households are said to have
irrigation rights in the various qanat systems that are present in and around
the town. The town has 10 schools for primary and secondary education.
Since 1986, it has a main asphalt road, electricity and piped water supply.
The main income sources in Qarah are derived from migration/trade work,
government employment and agriculture. The main products for irrigated
agriculture are apricot trees and cereals. The farmers used to grow a
special type of potato called, Yabrudi potato, but since the introduction of
new and more productive species, this type has vanished from Qarah. For
rain fed agriculture, the Qarah community owns more than 4 million
cherry trees on the slopes of the Anti-Lebanon Mountains.
The religion of the community is mainly Muslim but there is a
significant Christian community representing 10% of the population. In
the 19th century approximately 90% of the community was Christian but
since 1880 many Christian families migrated abroad. The main reason for
migration was the increasing poverty that struck the region of Qarah
during the Ottoman rule. Most families migrated to South America,
mainly Argentina68. They sold their land to Muslim families who now
form the majority in the town. Although the two groups are separated and
do not intermarry, there has not been a history of conflict since the
migration of Christians. The trade in irrigated land is still common
practice among the qanat users.
The qanats are located both inside and outside the town of Qarah.
There are 10 main qanats of which six are flowing. One qanat is flowing
inside the town and was being renovated with government support at the
time of fieldwork in 2001. We investigated primarily those qanats that are
situated outside the urban area to the West at the foot of the AntiLebanon. Their names are: ‘Ayn al Taybeh, ‘Ayn al Qraizah, ‘Ayn al
Baydah, ‘Ayn al Qaz and ‘Ayn al Qutneh. ‘Ayn al Qutneh dried up in
2001, ‘Ayn al Qaz and ‘Ayn al Taybeh in 2002. During the survey we
discovered another flowing qanat, ‘Ayn al Atah. In 2003, this qanat
increased in flow as well as ‘Ayn al Qraizah and ‘Ayn al Baydah

68

Personal comms. Abu Salem of Monastery of Dayr Mar Yaqub
(03/11/03). The migratory link with Argentina is felt throughout the
Qalamun for both Muslims and Christians; throughout the region the
local people drink Argentinean Matte tea (native to South America)
instead of traditional Arabic sweet tea and former Argentine president
Carlos Menem was born of Syrian parents from Dayr Atiyeh.
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7.1.2 Hydrogeology of Qarah
This section describes the local hydrogeological situation around
the qanats,which is important to determine the physical feasibility of qanat
renovation. This section will present the geology, the water sources
feeding the qanats, the water quality, groundwater use around the qanats,
their discharges and will try to give an explanation for the drop in
discharge over the years.
To understand the hydrogeological circumstances, it is essential to
give some background information about the geological surroundings of
the qanats of Qarah. Qarah is located in the centre of the syncline
(depression) at the eastern side of the Anti Lebanon, which runs from
southwest to the northeast. The syncline was formed as an offshoot of the
African Great Rift Valley. The limbs of the syncline consist of Cretaceous
Cenomanian strata (limestone and marls). The centre of the syncline
consists of Palaeocene to Lower Eocene deposits, which are overlain by
Quarternary deposits. The Palaeocene to lower Eocene consists of chalky
limestone and flint. The Quaternary deposits mainly consist of
conglomerates deposited at the foot of the Anti-Lebanon. Qarah itself is
located on Palaeogene deposits and on Quaternary conglomerates the
latterare present from the town Qarah until the Anti-Lebanon. At the
surface of the conglomerates, caliche is formed, which is also called
"hard-pan". It is formed by calcite that precipitates near surface, making
an impenetrable crust. The presence of this hardpan is likely to
significantly reduce infiltration of rainwater.
The qanats of Qarah are dug at the contact of the Middle
Quaternary deposits with the Palaeocene to lower Eocene formations.
Technoexport (1964) writes that the Palaeocene formations are poorly
permeable and poorly watered and that only by digging large karizes
(another word for qanats) the people manage to obtain the required
amount of water. The caliche described in the geological section prevents
water from infiltrating into the conglomerate. We observed in some parts
that farmers have broken the caliche likely to stimulate infiltration.
However most of the infiltration takes place in wadi bedding.
We observed that the majority of the qanat water comes from
small (2cm) to large (25 cm) karstic holes in the Palaeogene rock.
According to the local inhabitants only certain layers of the Palaeocene
contain water which they call “Qadan”. Karstic holes from which water is
flowing have been observed in ‘Ayn al Qraizah , ‘Ayn al Baidah and ‘Ayn
al Qaz. The water production zone from ‘Ayn al Taybeh was not entered
out of safety reasons. It was also observed that large sections of the qanat
walls were humid, in those parts water is infiltrating from the sides of the
qanat.
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In 1963, Technoexport concluded that qanats are the only viable
technique of using the water in the geological formations of the Qarah
region. The hard crust that is formed on the ground surface prevents
infiltration of rainwater therefore most of the underground water supply
comes from karstic holes in the limestone that are fed by rain water and
snow from the mountainous region in the West. Digging deep wells in this
piedmont would result in lowering the overall groundwater level and
qanats falling dry. The discharge of the wells would also not be sufficient
on the long term.
Quality of the water
Samples were taken from five qanats. The water from the qanats
is chemically more or less the same (See Table 17). It is of the CaMIC
type, except for ‘Ayn al Qaz which is of the CaHCO3 type. The amount of
dissolved minerals in the water is very low which would suggest the water
is young and it is the result of newly infiltrated rainwater. Moreover the
low temperature of the water does not support that the water is old and is
coming from deep aquifers.
Except for ‘Ayn Al Baidah, the results of the microbiological
analyses, presented in Table 16 shows that none of the water in Qarah
meets WHO drinking water standards. However all the water flowing
from the qanats is of good quality for irrigation. Drinking water standards
could be met if qanats would be kept clean and no animals like pigeons
and other birds would be allowed in. Also, the airshafts should be closed
and the collection point should be kept clean and free of animals. Water
from all the qanats is used for drinking because the people do not like the
piped water that contains chlorine.
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Qanat
Atah
Fieldname II
I
pH
8.1 8.1
EC
454 454
T
16.
16.2
2
Total count 359
3145
0
Total count
cloiform 350 3110
0
E. coli
Klebsialla
Enterobact.
Salmonella
Others*

280
2568
0
575 462

Taybeh
II
I
8.1
8.1
378
378

II
8.2
363

Qaz
I
8.2
363

Baydah
II
I
8.1
8.1
476
476

Qraizah
II
I
8.1
8.1
410
410

16.2

16.2

16.7

16.7

16.6

16.6

17.9

17.9

200

170

915

1200

0

3

850

805

200

165

915

1185

0

0

850

805

0

15

540

710

0

0

405

290

110

85

65

230

0

0

370

410

60

35

90

65

310

245

0

0

75

105

65

45

0

0

0

0

0

0

0

0

0

5.0
Stap.
Epid.

0

15.0
Stap.
Epid.

0

3.0
Stap.
Epid.

0

0

90
35
Str.
Str.fec.
fec.

Table 16 - Microbiological analysis of water in Qarah qanats.
Site
Temp
pH
EC
NO3
Cl
SO4
HCO3
CO3
Mg
Na
Ca
K

Sample
degr C

Qarah
Atah
13.9
8.1
0.47
29.2
53.5
61
152.2
12
35.5
9.8
82.9
2.4
438.5

mS / cm
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
TDS

Watertype
sumcat
suman
Iberr
SAR

Qaz

CaMIC
7.5
-6.1
10.2
0.23

13.5
8.2
0.36
8.86
30.9
80.8
164.7
12
28.1
0
82.9
2.2
410.46
CaHCO3
6.5
-5.8
5.8
0

Baydah
Qraizah
Taybeh
16.1
14.8
15.7
8.2
8.2
8.3
0.45
0.43
0.37
32.8
32.8
8.86
53.5
53.5
36.5
84.1
69.3
95.6
115.9
109.8
134.2
18
18
24
34.2
27
29.1
9.8
5.8
0
82.9
77.1
88.6
2.2
2.2
2.2
433.4
395.5
419.06
CaMIC
CaMIC
CaMIC
7.4
6.4
6.8
-6.3
-5.9
-6.2
8.3
4.1
5.4
0.23
0.14
0

Table 17 - Chemical analysis of water in Qarah qanats
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7.1.3 General characteristics and development of qanats
in Qarah
The qanats of Qarah are short, of mixed mountainous spring and
infiltration type. The qanats are dug in the alluvial plain of the AntiLebanon mountain range and receive both infiltration of snow and supply
through karstic sources. Two important dimensions of the qanat are depth
of the mother well as indication of groundwater table and the length of the
tunnel as indication of the relationship with the water table and the slope
of the ground surface (Beaumont, 1989). In Qarah, the tunnels’ lengths
vary from 100-2000 m. and the
motherwells’ depth from 3-20 meters.
Figure 37 shows the typical masonry
that can be found in qanats of Qarah.
The qanats of Qarah resemble
the spring flow tunnels that Ron Zvi
found in Israel and Palestine (Zvi,
1989). These similarities are not
surprising considering the close
proximity of Zvi’s research sites to the
Qalamun mountains. Furthermore there
are striking similarities with the tunnels
identified and surveyed in Valencia,
Spain, by Jorge Hermosilla and his team
in 2004/569 (Hermosilla, 2006). The civil
and religious leadership of the caliph of
Damascus ruled Islamic Spain in the 8th
century A.D. and Syrian governors in
Spain were deeply influenced by
Figure 37 - Typical masonry Qarah
Byzantine culture. Considering the qanats
Byzantine background of the site of
Qarah, a transfer of technology in this sense is well conceivable. However
this suggestion has not yet been substantiated with archaeological research
or written historical evidence.
69

A possible link between the Ummayyed era in Syria and the diaspora to
Spain in the 8th Century could very well explain the striking similarities
between qanats in both countries. The research activities are carried out
in the framework of the ongoing project INCOMED-FOGGARA,
Geography Department University of Valencia “Dossier Scientifique de
Systeme d’Irrigation Traditionelle, Foggara et systeme d’information
geographique” (internal report 2005)
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The construction of a typical qanat in Qarah starts with the outlet
as a ditch dug and built with typical masonry in a built tunnel lined with
stone masonry either in a fishbone pattern or stapled stones (Figure 37).
Ceilings consist of rectangular stone plates laid on the stone masonry. In
rare cases the ceiling consists of wooden beams, probably of later date.
The ditch continues as a horizontal tunnel as soon as limestone rock is
reached. The tunnels found in Israel, Palestine and Spain however are of
much less length and have less airshafts. All qanats in Qarah have
airshafts at regular intervals.
The qanats of Qarah can be distinguished according to the main
type of water supply; those with longer lengths and deeper mother wells
are locally called “qanat” (Qanat Sinsal, Qanat Jamia al Kabir, Qanat
Nuheir) and are mainly depending on infiltration of snow and rainfall
through the alluvial plain whilst the other tunnels are called “‘ayn”
meaning spring in Arabic and mainly fed by karstic springs. One
exception is ‘Ayn al Atah which is 2 km long. The local name could be an
indication that the qanat is fed mainly by a spring, although the
construction indicates that a large part of the water is supplied by
infiltration.
The structure of all qanats is generally in reasonable condition
although some of the antique masonry has collapsed severely, especially
in the airshafts sections. The collapsing is a result of heavy flooding,
earthquakes, human damage and poor maintenance. Occasionally when
the collapsed part was heavily damaged, renovation works were put in
place but not in a structured or well-planned manner. The renovation
works usually consist of fortified concrete lining of ceiling and walls until
the bottom of the tunnel in water transport sections. Some of the tunnels
have a cemented floor in the water production section, which blocks
potential sources.
In general the slope of the Qarah qanats is either eroded or
blocked with debris. Qanat tunnels require very precise engineering work
and the qanats' slope should be between 0-0.5/1000 in the water
production section and between 0.5/1000 up to 2/1000 in the water
transport section (Beaumont et al., 1989). In some cases water actually
stagnates and cannot reach the outlet properly due to blockage by cement,
plant growth or silting.

7.1.4 Discharge of the qanats
The Ministry of Irrigation (MoI) monitors monthly five qanats
that are present in Qarah. These are ‘Ayn al Qraizah ‘Ayn al Qutneh,
‘Ayn al Baydah and ‘Ayn al Taybeh. The fifth qanat (‘Ayn al Ameh) is
located inside the town. The MoI does not monitor ‘Ayn al Qaz because
the discharge is too small. Some of the qanats show a downward trend in
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the flow figures. ‘Ayn al Qutneh dried up completely. In the gardens of
the qanats, wells are drilled for domestic use as well as irrigation.
Although this might be interpreted as the cause of the downward trend,
these wells seem to be very unproductive and people do not obtain a lot of
water from them. Around 7 km West from the town a government well is
pumping water to supply the people, according to the local inhabitants the
well is producing 3000 m3 of water per day. The reasons for the drop in
discharge will be discussed in a later section. Following is a presentation
of the discharge of each qanat investigated plotted over a 10 year period
based on actual measurements and secondary data of the MoI.
1- ‘Ayn al Qraizah
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Figure 38 - Discharge ‘Ayn al Qraizah (1992-2001)

This qanat has a total length of 100m and a mother well of 14 m.
deep. This qanat receives its water from two sources, called “Qraizah 1”
and “2”. At the outlet a total discharge of 3.3 l/s using a bucket and a flow
meter was measured. We measured a discharge of 1.6 l/s of branch
“Qraizah 1” at the outlet using a flowmeter. The discharge of “Qraizah 2”
could not be measured because the flow was not strong enough to
measure, the gradient of the qanats in this section was not sufficient. We
calculated that “Qraizah 2” gives 1.7 l/s., almost similar to the discharge
“Qraizah 1”. Figure 38 shows that the flow ‘Ayn al Qraizah did not drop
since the winter 1995-96 only after a peak during the 1997-98-99 years
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the water came back to the same flow it had in the winter of 1995-95. This
might indicate that the flow of the qanat depends on rainfall and the drop
in discharge is the result of the last two dry years.
2- ‘Ayn al Baydah
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Figure 39 - Discharge of ‘Ayn al Baydah (1992-2001)

This qanat is 100 m. long and has a mother well of 6 m. deep. It is
the only qanat of which the flow was steady in the past years. It is also the
spring of which the longest record is available. The water supply for this
spring is partly coming from the infiltration dam that is located
140 meters north west of the mother well of branch “Baydah 1”. The dam
has been completely full four times since 1978. This explains the peaks in
the flow of 1994 and 1997 as displayed in Figure 39. During that period,
intensive rainfall events occurred which must have filled the dam. While
infiltrating to the groundwater, part of the water flowed out through the
qanat. We measured the discharge of ‘Ayn al Baydah using a bucket to be
5.5 l/s. ‘Ayn al Baydah receives its water from three sources,
unfortunately it was not possible to measure the discharge from the
sources separately.
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3- ‘Ayn al Qaz
This qanat is 100 m. long and has a mother well of 3 meters deep.
It is has the lowest discharge from the studied qanats in Qarah. The flow
was measured using the bucket to be 0.33 l/s. The qanat receives its water
from four tunnels. The water is partly coming from springs which were
observed in ‘Qaz 3” and “4” and partly from infiltration which was
observed in the open trench at the end of “Qaz 1”. The people say that the
flow used to be more, in 2001 there was only 2 hours of irrigation per day.
Data on this qanat from the MoI were not found.
4- ‘Ayn al Taybeh
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Figure 40 - Discharge of ‘Ayn al Taybeh (1992-2001)

This qanat is 200 m. long with a mother well of 6 meters deep. In
Spring 2001 it had a total flow of 3 l/s, which was measured at the outlet.
The qanat gets its water from three sources. Two are to the West of the
monastery, they come together and the flow through the garden of the
monastery. After the garden there is a small water fall where the flow was
measured using the bucket being 2.5 l/s in Spring 2001. The flow of the
other source which is coming from the other side of the road in front of
the monastery could not be measured but was visibly much smaller and
has been estimated to be only 0.5 l/s. Figure 40 shows a dramatic drop in
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the discharge of Taybeh. There are two significant groundwater users
around the source section of the qanat.
One is the poultry farm of 8000 chickens, that has a well for
groundwater abstraction. This well is a large diameter, approximately 1.5
m, well in which groundwater is collected. Water is pumped into a
storage tank until the well runs dry when the pump stops automatically.
Once the water level in the well has recovered the pump switches on
automatically to fill the storage tank. The water level is in this way kept
artificially low. According to the farmer, he pumps 7-8 m3 per day in a
water tank of 500 m3.
The other user is the monastery itself; there are four wells in the
monastery of which currently two are in use. No information is available
on the exact quantity of water used but if the water is used only for the
domestic use in the monastery, is expected to concern small quantities.
The resulting waste water can be used for irrigation.
In April 2001, the qanat of ‘Ayn al Taybeh had been drying up
fast since 2 years. The main reason according to the natur was the drought
of the last three years. Normally around 100-150 mm should fall per year
in Qarah, the last years only 40-50 mm was fallen. The drop was
noticeable on the reservoir wall. The edge of the birkeh is 196 cm; a white
edge, supposed to be the normal water level was observed at 143 cm. The
fluctuating lines of water level were respectively; upper line: 89 cm,
middle line: 86 cm, lower line: 80 cm.

Figure 41 - Irrigation reservoir ‘Ayn al Taybeh January 2001 (mid-day)
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Figure 42 - Irrigation reservoir ‘Ayn al Taybeh November 2002 (mid-day)

In January 2002 the flow of ‘Ayn al Taybeh had dropped
considerably to a mere trickle and it is assumed that the pumping activity
of both the Monastery and the poultry farm did have had a strong effect on
the qanat flow. The users in the garden had stopped irrigating by February
2002.
5-’Ayn al Qutneh
This qanat has been dry since 2000, the pumping of the monastery
and chicken farm could have affected it but historic data show that the
flow also depends on rainfall as peaks in flow occur after a rainfall peak.
Therefore it might be possible that after a good year of rainfall, with
snowy winters the qanat starts flowing again if the tunnel is cleaned and
pumping does not increase.
6- ‘Ayn al Atah
‘Ayn al Atah has a discharge 1.0 l/s. The qanat receives its flow
from two qanat tunnels. Discharge from those tunnels separately could
not be measured. We could not find historic data from the qanat flow. The
tunnel construction had been reinforced with concrete by the MoI in 2002
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and in 2003 the local caretaker of the qanat explained that the discharge
had increased70.
From all the qanats available historic data have been presented in
the previous sections. The figures show different trends that can be
generalized in two trends;
(1)

First the trend of ‘Ayn al Baidah, ‘Ayn al Qraizah and ‘Ayn al
Atah qanats show a strong response to rainfall to rainfall peaks
and had a similar discharge in 2001 as they had in 1995. In 2003
both qanats had increased in flow. It is likely that this has resulted
from rainfall and snow which fell during the winter of 2003.

(2)

Another trend is the one of ‘Ayn al Qaz, ‘Ayn al Taybeh and
‘Ayn al Qutneh, which also showed a response to rainfall events
but the flow from these qanats decreased significantly. The
hydrograph from the qanats indicates that base flow from these
has decreased, which could be an effect of falling groundwater
levels. Unlike the other qanats the discharge of those qanats
dropped to a level below the discharge they had in 1995 just as in
1998. ‘Ayn al Qaz had already dried up in 2001 so no
measurements were taken. Both other qanats virtually dried up in
2002. The discharge of ‘Ayn al Taybeh increased again in 2003.

The shape of the hydrographs can been divided into two sections,
one is the baseflow the other is a rapid response on rainfall events
superimposed on top of it. The baseflow probably results from
groundwater in the Palaeocene to Lower Eocene deposits. This aquifer is
of regional importance and is likely to receive its recharge from
precipitation in the Anti Lebanon and from the overlying Quaternary
deposits. The other part of the hydrograph represents groundwater flow in
the quaternary deposits, which is likely to be recharged locally. This
aquifer is of local importance.

7.1.5 Groundwater use around the qanats
We could not identify groundwater overabstraction in the close
neighborhood of any of the qanats in Qarah, except for the ‘Ayn Al
Taybeh. Near ‘Ayn Al Taybeh two groundwater users are present, which
are the poultry and the monastery. It is advised to get a counter on the
wells so the amount of water used can be monitored. Artificial
groundwater recharge is another solution for ‘saving” the qanat flow. It
70

Interview November 2003
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was found that infiltration dams increase the flow of the qanat. A good
example is the dam near the qanat of ‘Ayn Al Baydah.
An isotope study carried out in 1984 by Arab Center for the
Studies of Arid Zones and Dry Lands (ACSAD) to the water of the qanats
of Qarah confirmed that the water flowing from the qanats consists of two
components, one that recharged locally and another that recharged
regionally (ACSAD, 1984).
The Palaeocene to Lower Eocene Aquifer from which the
baseflow derives its water is influenced by overabstraction. the Ministry
of Irrigation estimates that in the surroundings of Yabrud, at least 2000
wells pump water for irrigation71. Yabrud is located South of Qarah. The
qanats in the neighbouring areas of Yabrud, Jubbah, Ras al Marra and
Jarajeer are all suffering from a severe decline in discharge due to nearby
pumping activities. The impact of illegal pumping and over-abstraction in
the area is clearly visible in the decline of groundwater levels. The
average groundwater level has fallen from 20m in 1950 to 60m in 1994. In
Qarah itself, the use of wells for irrigation is small. The aquifers are not
very productive for pumping due to the karstic nature. People who have
drilled wells obtain a few cubic meters per day or even per week only for
domestic use and a few fruit-trees. An impression of the groundwater flow
has been obtained from measurements in wells and the depth of the
production sections of the qanats (See Appendix 1, Map 8). The direction
of groundwater flow is northeast in the North of the area and southeast in
the South of the area.
It is likely that the qanat of Qarah al Ameh has dried up because
it depends for the bigger part on water from the regional aquifers that are
affected by the surrounding pumping activities. The other qanats depend
most on the rain- and melt water that flows through the alluvium. The
discharges of all qanats did not change very much before 1999. The real
drop started in 1998/99, when Syria experienced very dry weather spells
throughout the country.
To further assess the effect of regional groundwater abstraction on
the qanats of Qarah, the whole syncline from which the groundwater is
taken should be considered. The groundwater resources in Qarah are part
of the Barada and Awaj basin. Like all other basins in Syria, the
Barada/Awaj basin is faced with a water deficit, however the problem
seems to be most urgent in the Barada/Awaj region. Due to scarce data
and contradictions in the official estimates, the exact water balance is
difficult to determine. Elhadj (2004) attempts to give an overview of the
various data sources that he used to estimate the extent of the water
scarcity in the Greater Damascus region based on data from the World
71

pers. comms. engineer of Directorate of Barada/Awaj (MoI)
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Bank, FAO and the Syrian Ministry of Irrigation (See Table 18). The
challenge for these estimates is the inconsistency in the data ranges72.
However Elhadj draws some important conclusions;
“Agriculture has been the greatest water user in the Damascus
Region. The Basin’ water balance in the late 1990s ranged between a
deficit of 311 million m3 and a deficit of 762 million m3 in 2000. The
middle estimate will be adopted here; namely, the 450 million-m3 deficit
of the World Bank Report (2001), along with the Report’s other data.
Such a situation is unsustainable. Mining of non-renewable groundwater
is particularly evident in the Barada/Awaj Basin. Water level declines are
reported as –3.1 mm/day (1.1 meters/year). As a result, a large
groundwater depression is developing between the Zabadani and
Damascus areas in the Barada/Awaj Basin with rapid falls occurring
particularly between 1989 and 1992 (WB, 2001: p.17). If over-extraction
persists, it will ultimately force the abandonment of agriculture in the
Region, except for rain fed farming, and the expensive transfer of
household water from other basins into the affected areas.”
Source: Elhadj, 2004
A trial run in December 2005 of a Synthetic Storage model (SSM)
model developed by the Syrian Water Resources Information Centre
(WRIC) with Japanese experts, proved that an approximate total of 4.5
billion m3 groundwater storage has been lost from the Barada-Awaj basin
between 1980 and 2003 (WRIC newsletter, December 2005). The
consequent calculated water balance, shows a current annual average
groundwater deficit of approximately 200 million m3 in the whole basin.
72

The problem with available data has been recognised as a result of
insufficient hydrological and meteorological observation facilities, poor
observation skills, inefficient information transmission between MOI
headquarters and the General Directorates, inadequate information
sharing among water-related agencies, inappropriate data saving and
insufficient information processing skills. Since 2002, a Japanese (JICA)
supported water information project has been established to address these
issues. The project runs until 2007 and aims to provide better data ranges
that start as of 2002. By 2005, 248 automatic observation stations had
been installed in the Barada-Awaj Basin and Coastal Basin but technical
difficulties still prevented 15% of them to work properly. The 1st edition
of a Syrian Water Resources Report was prepared in July 2005. See
http://www.wric-sy.org/
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World Bank
Report (2001) (1)

FAO project
based study (2001) (2)

Syria’s MOI
(2001) (3)

Available resources
Resources
Recharge from wastewater
Return drainage from irrigation
Total

N/A
N/A
N/A
900

452
257
568
1,277

452
384
120
956

Uses
Irrigation
Domestic
Industry
Evaporative loss
Total
Water Balance

920
390
40
N/A
1350
-450

1,207
298
77
5
1588
-311

1,200
379
133
5
1717
-762

World Bank
68%

FAO
76%

MOI
70%

Irrigation as a percentage of total water use
Barada/Awaj Basin

(1) WB (2001: table 6, p.11).
(2) C. Varela-Ortega and J. A. Sagardoy (2001: table 3, p. 11). MAAR 2001.
(3) MOI, 2001: table 9.

Table 18 - Water balance Barada & Awaj Basin (Adapted from Elhadj, 2004)

These are alarming hydro-geological figures and implicate fast drying up
of the basin unless countermeasures are taken.
Elhadj (2004) states that the water deficit in the Barada/Awaj
basin is caused by decades of insufficient investments, unsustainable
water use (mainly for irrigation) and a higher population growth than the
national average. Syria’s population growth between 1950-2000 is
estimated at 481%, excluding the growth in Greater Damascus; from 2,6
to 12,5 millions. In the same period, the Greater Damascus region has
known a population growth of 541%; from 701.000 to 3,794 millions
(ElHadj, 2004; various SSAb estimates, FAO Statistical Database, MOH).
This has greatly increased the demand for water. The scenario for the
region is gloomy.
The unsustainable water use is mainly the result of the high
percentage of illegal well drilling in the region. According to Elhadj, the
volume of illegal water extraction in the region was 608 million m3 per
annum in 2001, which counts for 66% of the total irrigation water; at least
87% of wells in the Damascus Region were non-licensed. Apparently the
government control and law enforcement is not very effective in this
region (Elhadj, 2004). Elhadj describes the return of senior military
officers and members of the ruling elite to the country side. These “new
residents” can easily avoid irrigation laws. A similar trend is observed in
Qarah, where residents from Damascus now own summerhouses in the
irrigated garden of the qanats. It has become a status symbol to own a
second summerhouse and practice “hobby farming”. Many army officials
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have reached retirement age and now invest in re-building their old family
farm (cf Elhadj, 2004).
There is a current gap of consistent monitoring data and
monitoring wells on groundwater aquifers in the Qalamun region and this
prevents the formulation and development of an elaborate integrated
groundwater management plan. Elaborate hydro-geological research
would be necessary to determine the exact influence of the wells using
diesel pumps on the discharges of the Qarah qanats. Precise isotope
analysis and developing a sound monitoring network for the local aquifer
would be useful but did not lie in the scope of this study.
One of the sectors that can be tackled within the near future, is a
better overall policy on groundwater management. The implementation of
the well licensing and monitoring laws that were developed in 2001 is
most important in this. With a proper implementation, illegal well digging
could be controlled and further drop of the groundwater level prevented.
However this legal framework is very recent and had not been
implemented fully during our fieldwork period.

7.1.6 Irrigated Areas of the Qanats based on Landsat TM
image
The irrigated areas of the investigated qanats are partly separated
and partly combined. The irrigated areas are called bustan, which means
garden in Arabic. The bustan of ‘Ayn al Qraizah, ‘Ayn al Baydah and
‘Ayn al Qaz are each of them separately attached to the outlet of the
qanat. The irrigated area of ‘Ayn al Taybeh, ‘Ayn al Qutneh and ‘Ayn al
Atah are joined and form one bustan with border zones between each
qanats’ area. The irrigated areas were calculated by calculating the NDVI
(Normalized Difference Vegetation Index) out of band3 (red) and band4
(infrared) of Landsat TM image path 173 row 36 dated 01/05/1998,
assigning a threshold for this NDVI and retaining only the area within the
Bustan. Groundtruthing took place during our survey in 2001. Following
are short descriptions of each irrigated area and its characteristics.
1- ‘Ayn al Taybeh
It has a large garden of 125.9 Ha of which 31.7 was irrigated in
1998. It has 500 user households. The Monastery of Mar Yaqub has the
largest share in the garden which consists of 20 Ha in total of which 50%
is irrigated containing 3000 fruit trees. The garden is terraced and consists
of approximately 25 terraces. More than 70% trees are suffering from
drought. The bustan borders with the bustan of ‘Ayn al Qutneh and ‘Ayn
al Atah as one large bustan. The irrigation rotation has 21 days. Many
people built or are building summer houses in the bustan. Some of them
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collect qanat water in a tank underneath the house and use a pump to
irrigate fruittrees with drip irrigation. This qanat virtually dried up at the
beginning of 2002.
2- ‘Ayn al Qutneh
The number of user households is 100 and the main type of
vegetation is horticulture of which all trees are suffering from drought.
The bustan is not irrigated anymore but some former users still come with
their sheep to graze. They tried to irrigate their trees with buckets or tank
water but stopped with this practice because it cost too much money. They
told us, when the water in the qanat returns, in case of heavy rain and
snow, they will clean it again and start irrigating. It seems a paradox
though, if they do not maintain the qanat, it can silt up and even when the
source starts flowing again, it might not reach the outlet yet. But the users
will only clean if they see water en thus benefit of cleaning. There is no
thought of cleaning in order to make the water return. “It will return with
the will of God” as they said. In the meantime, the trees are suffering and
dying rapidly. This qanat dried up at the end of summer 2000.
2- ‘Ayn al Qraizah
The total amount of Ha irrigated in 1998 from ‘Ayn al Qraizah is
13.7 Ha while the total surface of the garden is 68.4 Ha. The area consists
of more than 2000 plots but none of our respondents could tell us exactly
how many. The total area is irrigated in 20 days. According to the key
informants, 300% of the presently irrigated area could be irrigated 10
years ago. The number of users households is 125 and the main type of
vegetation is horticulture. According to observation and information from
key informants, 75% of the trees are suffering from drought. The fruittrees
were planted 15 years ago when the water of the qanat became less.
Before that time the farmers used to plant mainly cereals. Some of the
users are pumping water wells to complement their qanat water share.
Most of them worked in Saudi Arabia and invested the money in buying
shares of the qanat water and drilling wells.
3- ‘Ayn al Baydah
The total amount of Hectare irrigated from ‘Ayn al Baydah is 25
Ha and the total surface of the garden 128 Ha. It is irrigated in 12 days.
The amount of plots is difficult to determine because many of the users
themselves do not know. The number of user households is 100. The
local users told us that 200% of the present land could be irrigated in the
past. The main type of vegetation is horticulture and some barley. We did
not observe trees affected by drought. But what I did observe were many
summer houses and at least 25 wells on the outskirts of the bustan. Retired
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people who are either living in Qarah or in Damascus and live in the
bustan during the summer months built the summerhouses. The houses are
built on the outskirts of the bustan were the land where the qanat water is
not sufficient anymore for irrigation.
4- ‘Ayn al Qaz
The irrigated area in 2001 is 5.9 Ha while the total surface of the
garden is 17.4 Ha. The amount of plots are up to150 and the rotation is 14
days. The users group consists of 70 households. Main crops are fruittrees
like apricot, fig and olives. We observed more than 50% of the trees
suffering from drought. The latest developments are that each user has its
own private birkeh. If there are financial possibilities to irrigate with drip
irrigation they install an electrical or diesel pump. If the users do not have
financial means, they use buckets to water the trees.

7.1.7 ‘Ayn al Taybeh, the Qanat of Dayr Mar Yaqub
The qanat of the Monastery of
Mar Yaqub is called ‘Ayn al Taybeh (See
Map 2 and Appendix 1). The qanat
irrigates a garden that belongs to an
agrarian community of around 500
households, 70 of these are main irrigation
right-holders. The qanat used to be the
sole water supply for the Monastery. Since
2000, a small group of nuns are living in
the premises of the Monastery. In 1994,
the Greek Melkite community of Homs,
Hama and Yabroud under guidance of
Sister Agnes-Mariam de la Croix of the
Maison d’Antioch in Lebanon started with
the renovation of the nearly ruined
monastery. Presently the monastery is
renovated in a style comparable to the old
building but with some modern aspects. It Figure 43 - Sources section Taybeh 3
accommodates seven nuns and can receive
pilgrims and guests. Recent archaeological
research proved that the Monastery complex is 1400 years old and built in
the late Byzantine era.
“Before the renovation and extension, the monastic complex was a group
of buildings constructed according to the local tradition of the Qalamun
region. Typical of this style are mud brick walls and poplar and juniper
stems used as roofing material. The oldest structure is a tower with a
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reinforced basement, used both as
living accommodation and refuge. On
typological and architectural
grounds, this may be dated as early as
the 6th century. The present church
cannot have been constructed earlier
than the tenth or early eleventh
century. The most remarkable
characteristic of this undecorated
building is its two-storey design,
consisting of an upper and lower
church. The remaining structures,
including the living and working
quarters as well as the watermill, are
more recent. Most of these date from
the 19th century” (Schmidt &
Westphalen, 2005).
In 1999 and 2001, a complete Figure 44 - Collapsed motherwell of
collection of fresco’s and wall paintings Taybeh 3 filled with debris
were discovered in the lower-church
originating both from late Byzantine and mediaeval periods73. Between
the 6th and 18th century the monastery gained fame throughout the region
as an important spiritual site. The monastery made use of the qanat for
drinking and irrigation and to turn a mill for grinding wheat. Presently, the
water is only used for domestic use and irrigation. After the 18th century
Ottoman occupation troops forced the monks either to flee their premises
or be killed. The present Monastic community develops research activities
on Syrian and Lebanese icons and wall paintings and has established a
restoration school. It has several rooms that can be used by visitors for
various activities and spiritual retreat. The monastery is planning to host at
least 35 visitors on their premises at peak times.

73

The German Archeaological Institute (DAI) under the direction of
Stephan Westphalen have studied the wall paintings since 1999. It has
discovered two layers of which the earliest layer can be dated back to the
11th century. It is unique in its style and one of the earliest known
medieval
wall
paintings
in
Syria
and
Lebanon
http://www.dainst.org/index.php?id=627&sessionLanguage=en
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In the first plan, the nuns of the
Monastery had envisioned to use the
water supply of ‘Ayn Al Taybeh for their
garden and domestic water supply.
However with the drying up of ‘Ayn Al
Taybeh in January 2002 this plan came
under threat and importing water or
drilling wells was seen as the only
means to secure water supply for the
monastery. The drilling of wells
however, would considerably endanger
the groundwater level surrounding the
monastery, especially the traditional
qanats that were attached to the
buildings.
The Monastery of Dayr Mar
Yaqub has always been supplied with
fresh water by the qanats. In fact Figure 45 - Entrance shaft Taybeh 3,
remains of a canal flowing through the moisture and debris visible in canal
old Byzantine part of the monastery
indicate that there had been a mill that was driven by the force of the
qanats. It could have been an integral part of the ancient construction of
the Monastery. This circumstantial evidence and the similar type of
fishbone masonry found in the qanat tunnels indicate that both the
Monastery and the qanats were built during or around the same time
period.
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Map 2 - Detailed map of the qanat 'Ayn al Taybeh

The qanat consists of two major branches of which one is
subdivided into two branches (See cross-sections of the branches in Figure
47 and Figure 48). The branches are called “Taybeh 1” and “Taybeh 2”
and “Taybeh 3”. Originally the qanat is dug into the limestone soil and
lined with stapled stones on each side down to the water production area.
The ceiling consists of flat rectangular shaped basalt stones, similar to the
other qanats found in Qarah. Some cracks are observed in the ceilings.
Some of the airshafts still have original lining but the airshafts in the
water production areas of “Taibe 1” and “2” have completely collapsed
due to water erosion. In “Taybeh 1” some airshafts seem intact from
above but have collapsed and eroded in the lower parts and most of the
original casing is gone (See Figure 46). A few airshafts have been relined
but casing only exists 1-2 m on the top of the airshaft. “Taibe 2” has
collapsed severely in the water production area and lot of dirt was noticed.
This is most likely the reason why it rapidly blocked in 2002.
Within 4 meters distance near the end of "Taybeh 2" on the
Southside, a large rectangular shaped plateau surrounded by an earthen
dam has been prepared by bulldozers probably to harvest rainfall. The
bulldozer work might have had an impact on the qanat construction but no
direct evidence has been found. Between airshaft 5 and airshaft 7 used to
be another airshaft but this airshaft has collapsed. This part can be entered
and it is possible to observe the old construction. “Taybeh 1” and “2”
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Figure 46 - Typical eroded Airshaft in ‘Ayn Al Taybeh

come together in a well constructed original bifurcation made of carved
stones. The bifurcation that is above airshaft 16 is located next to a wadi.
To protect the airshaft from wadi floods a stone wall of around 4m long,
1m high and 0.5 m thick has been made next to it. The tunnel continues
until it is blocked after 30m. From where the tunnel is blocked and the
water is diverted through a concrete cased tunnel, newly constructed in
2000. The new construction crosses the old just before entering the garden
of the Monastery of Mar Yaqub. Before it crosses the monastery wall, an
outlet for drinking water is located. The outlet for drinking water consists
of a stairs going 1.5 m towards the tunnel. Since January 2002 this outlet
is out of use due to reduce in water flow.
We did not enter “Taibe 3” in 2001 due to safety reasons. In 2003,
however, I entered the tunnel together with local qanat experts. I found
that Taybeh 3 contains standing water. The tunnel was in dire need of
renovation and cleaning. Taybeh 3 is a beautifully preserved example of a
Byzantine qanat construction. Its sources section is high and of strong
construction dug in limestone hardrock. However there was a problem of
blockage underneath the Monastery’s parking lot and in the two first
airshafts of the sources section. The open channel leading towards the
irrigation reservoir looses much of the water through evaporation and
leakage. The last two airshafts in the water production area of “Taybeh 3”
have collapsed and no water is visible in the airshafts. Debris and mud
can easily come in from these shafts and plants are growing as far as the
bottom of the tunnel. At the bottom, plastic bags and debris are
accumulating.
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“Taybeh 1” has a length of 189 m, this is from the mother well to
the drinking water point, from there it becomes a concrete canal which is
335m long. The slope of the qanat is 0.5%, that of the concrete canal is
2.4%. The slope of “Taybeh 2” from the tap point until airshaft 2 is 0.8
%. The underground part of “Taybeh 3” has a length of 217 m from there
the water flows in a long open canal. In the open canal “Taibe 3” joins the
open canal coming from “Taibe 1” and “2”. From this point it flows in an
open canal towards the birkeh. The slope of the part from airshaft 46 until
the place where the water flows to the surface is 0.8%. The water
production area of “Taybeh 1” and “Taybeh 2” is around 1355 meters
above sea level. The motherwell of “Taybeh 3” is at 1351 meters above
sea level. The total length of the qanat system is 561 m.
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Figure 47 - Cross-section Taybeh 1 and 2
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Figure 48 - Cross-section Taybeh 3
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7.1.8 The maintenance status of qanat ‘Ayn al Taybeh in
2002
Location
Taybeh 1

Type of damage
Inside the tunnel there is a lot of mud, debris and plastic bags. The
water production section has been collapsed from the bottom.

Taybeh 2

The 4th airshaft has collapsed and been “fixed” with piles of stone
in an earlier attemp. These shafts and tunnels are not safe to go
through since the ceiling has signs of cracks and on top of it,
stones are piled up. Airshaft 4 is around 4 m. deep completely open
and easily accessible from outside, much of the wall structure has
collapsed and been taken out. Mud can easily come in from this
shaft and plants are growing as far as the bottom of the tunnel. On
the bottom, plastic bags and debris are accumulating and will
eventually block the water supply.
The water production section has collapsed from below. It has
been observed that the water is stagnant which means that the
passage is blocked by debris. Piles of stones and debris can be
observed below each airshaft. The last two air shafts at the source
have collapsed and backfilled with debris.

Taybeh 3

Table 19 - Type of damage to Taybeh qanat

In 2001, the Qanat of ‘Ayn al Taybeh was already in a poor state
of maintenance. The tunnels were on the verge of collapsing beyond
repair. The two branches most urgently in need of repair were Taybeh 2
and 3. Taybeh 3 was already in a state of deterioration in Spring 2001. It
was observed in 2002 that Taybeh 2 was badly deteriorating. The only
branch that supplied any water flow was Taybeh 1 but forecasts for this
branch were gloomy too.
pH

Location sample

17.1

8.4

Outlet

370

15.4

8.2

Tap point before monastery

4 May 2001

364

15.7

8.4

Outlet

26 April 2001

402

16.0

8.0

Well 1 from monastery

Date

EC

Temp.

uS/cm

o

25 April 2001

370

26 April 2001

C

Table 20 - hydrological characteristics of 'Ayn al Taybeh

246

Table 20 shows that the water of ‘Ayn al Taybeh has an average
temperature of 16 degrees Celcius with a pH value of 8.2. The discharge
of ‘Ayn al taybeh varies in summer and winter. The melt water of the East
Lebanese Mountains provides a additional flow to the baseflow. Once the
meltwater has been carried off, the discharge of the qanat returns to the
baseflow, which was measured at 3.0 l/s at the outlet in 2001. In 2002, the
discharge was reduced to 1/3 of this amount.
Name qanat
‘Ayn al Taybeh
‘Ayn al Qutneh
‘Ayn al Qaz
‘Ayn al Baydah
‘Ayn al Qraizeh
‘Ayn al Atah
‘Ayn al Amah

Flow after winter 02/03
Decreased
Dry
Decreased
Increased
Increased
Increased
Drying up

Prospect without renovation
Dry
Dry
Dry
Stable
Stable
Stable
Dry

Table 21 - Prognosis for Qarah qanats after 02/03

Six other qanats are present in the surrounding of ‘Ayn al Taybeh;
‘Ayn al Qutneh, ‘Ayn al Qaz, ‘Ayn al Baydah, ‘Ayn al Qraizeh, ‘Ayn al
Atah and ‘Ayn al Amah. During the heavy rainfall and snow in the winter
02/03, some of these qanats have increased their flow. However those in
the direct vicinity (Qutneh and Qaz) have dried up or decreased severely
in flow. In the case of ‘Ayn al Qutneh and ‘Ayn al Qaz a consistent drop
in groundwater level has taken place. Both Qaz and Qutneh are in the
direct surroundings of ‘Ayn al Taybeh (respectively Southwest and
Northeast) and part of the same valley that contains the groundwater
supply.
Possibly the drilling of a governmental well for piped drinkwater
supply to Qarah town has negatively affected the flow of these three
qanats. The drinkwater supply consists of three deep wells of each 300400 meters deep. Their daily discharge is 3000 m3. One well has been dug
at the top of the valley of ‘Ayn al Baydah. Two wells have been dug at the
top of the valley shared by Qaz, Qutneh and Taybeh. The wells are dug
some years ago, around 1995 and could form part of the cause why the
three qanats, Qaz, Qutneh and Taybeh have been decreasing in flow.
There are governmental plans to dig a new drinkwater supply East of
Qarah and shut the wells described above. This could lead to a return of
waterflow in Qaz, Qutneh and Taybeh. The other qanats have increased in
flow, which indicates that these qanats are not heavily influenced by the
governmental wells and function as normal in drought periods.
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7.2

The user community of Qarah

Each qanat in Qarah has its own group of users and a committee
that regulates the irrigation use. The ultimate responsibility for all the
qanats is with the towns' municipality. Access to drinking and domestic
water from the qanats is free; anybody can come to the respective outlets
to take water. Many of the inhabitants of Qarah come to the qanats and fill
jerry cans with drinking water for making tea at home. They say the
qanats’ water is better suitable for tea than the governmental piped water
supply. Some of them attach a healing force to the qanat water, especially
the ‘Ayn al Taybeh, near the Monastery. Also in this qanat, a special
drinking water place is recently built to serve the people that come with
their jerry cans. Another favourite qanat for drinking water is ‘Ayn al
Baydah known for its good taste and cleanliness. The other qanats are less
accessible for cars or the quality is not good enough.
The user communities range from 50 to 500 households. In each
of these communities, 20 to 140 households own irrigation rights.
Although some families have shares in different qanats, the group per
individual qanat is quite fixed and in general an irrigator’s household only
has an irrigation share in one particular qanat. Only a few, quite powerful,
families have shares in two or more qanats. In one instance a family
owned 10 dunum74 in ‘Ayn al Baydah (1 Ha) and 21 dunum in ‘Ayn al
Taybeh (2.1 Ha). In each community there are families with the biggest
irrigation share who are represented in the committee that governs the
qanat use and manages the division of the water shares. Each qanat has a
so-called natur, a guard that opens and closes the birkeh at fixed times and
makes sure that the shareholders get their rightful amount of water. In the
following sections, the socio-economic characteristics of the users
community will be described, as well as the organisation of qanat shares
and the investment that the users do for the upkeep of the qanats. We will
also look at the suggestions that users gave for improvement of their
system.

74

Dunum is the common area measurement commonly used among
farmers in the Middle East. One dunum is 1000 m2.
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7.2.1 Socio-economic characteristics
farming only
government employment and farming
off-farm work and farming
retired

employment
off-farm work only

Figure 49 - Income sources users community Qarah

The average age of the users is 55 years old and the literacy rate
83% (n=29). The average amount of children per household is 6. We
calculated the migration rate by the amount of children that were working
and living outside, divided by the total amount of children. Thus the
migration rate was 26%. The average amount of irrigated land per
household is 15.8 dunum (1.58 Ha). In this calculation I did not include
the land of the Monastery of Dayr Mar Yaqub that owns 200 Dunum (20
Ha). The Monastery owns a large piece of land and including it in the
calculation would distort the result. he largest individual landowner
owned 120 Dunum (12 Ha) of land. The smallest landowners had 3
Dunum (0. 3 Ha). Figure 49 presents the income source of our user’s
sample; 31 % is depending on farming only, while 14% combines an
income from government employment and farming and another 14%
combines off-farm work and farming. Of the respondents 28% is retired
and often complement their pension with farming and off-farm activities.
Ten percent of the sample is government employee while 3% is solely
depending on off-farm work for their income source75.
75

Another important source of income for Qarahis the smuggling of
consumer goods in and out of Lebanon. The border with Lebanon is 30
minutes drive. Most people have cherry trees in the mountains and take
the opportunity to smuggle goods when they go to their cherry tree land.
However the customs were getting stricter and until 2001, 15 people were
shot dead by the custom police because they did not stop their motorcycles
at the border crossing (pers. comm. natur ‘Ayn al Baydah).
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7.2.2 User rights, irrigation management and
organisation
The Syrian landreform of 1958 did not affect the ownership of
qanats in Qarah. All qanats in Qarah are full common property of the user
community. The agricultural use of the qanats is organised according to a
traditional system. The system has always been there as far as our
respondents could remember. “It is old and just, that is why we keep it” as
many of them told us.
Qanat
‘Ayn al Baydah
‘Ayn al Qaz
‘Ayn al Qraizah
‘Ayn al Qutneh
‘Ayn al Taybeh

Adan (# days)
12
14
20
18
21

Opening birkeh
8:00-16:00
11:00-13:00
9:00–16:00
Dry
8:00-16:00

Table 22 - Rotation days of qanats Qarah

All of the running qanats have a collecting reservoir (birkeh) that
is opened during the day from 8:00 or from 9:00 until 16:00 or 17:00.
Table 22 shows the rotation days and opening times of the reservoirs per
qanat. The timing is very precise and a special guard (natur) who is paid
by the user community governs the opening and closing of the birkeh and
makes sure that the water is directed to the correct shareholders through
the concrete irrigation canals. Sometimes the users also pay him to irrigate
their lands when they are not there or if they do not have time. The natur
has an updated list of timeshares and their owners. There have been naturs
since at least 1960 in Qarah and each qanat has one. They all have a
special room (oda) to guard the birkeh and its garden. In the past the natur
used to have a special sand clock but now they use their watches to keep
track of time. The natur also has a pole to measure the water level in the
birkeh., The individual shares of water are represented by a horizontal line
on this pole. Whenever the water level reaches this line it is a sign to
change the water to another shareholders’ land. In this way, the natur
monitors both the time and actual volume per right-holder. Whenever the
time and volume are not parallel, the natur can regulate the discharge
from the birkeh by opening or closing the tap of the birkeh.
Each qanat has its own user committee that comes together a
couple of times per year to collect money from the time share holders for
upkeep of the qanat and payment of the natur. This is collected in a
traditional credit bank called sunduq. The amount of payment is related to
the amount of timeshare. The committee consists of those shareholders
with the largest timeshare, e.g. those who pay most of the money. They
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decide upon renovation works and trade of users of land and water rights.
The committees are traditional and informal institutions in Qarah and not
all are officially registered with the municipality. However they are
recognised as important players in the irrigation system and are not
neglected by the state. According to the government representatives, the
committees could easily get official recognition should they request this.
A qanat committee elects the natur. In some cases the job of natur is
inherited from father to son. As well as the traditional job of the natur,
there is the role of chairman of the qanat committee who represents the
biggest shareholder. Likewise this position is often inherited from father
to son. Both the chairman of the qanat committee and the natur, keep the
division of the water rights up-to-date, arranges trade transactions of land
and water sales and mediates in case of conflict between qanat users. The
qanat committee reports to the mayor of the town of Qarah who in his turn
reports to the Irrigation Directorate of Damascus countryside.
The Adan is the Arabic word for the length of the irrigation
rotation in days. The adan is divided among the total amount of users in
timeshares. The timeshare is based on the amount of land that the user
owns in the irrigated garden (bustan). Actually the land and water right
are linked together. A user can sell or buy land with accompanying water
share. In the past these two were inseparable and the farmers used to buy
and sell between each other or to outsiders. This is how the system further
evolved, the Adan stayed the same but the individual timeshares changed
ownership though inheritance and trade. As mentioned earlier, in the 19th
century 90% of the farmers’ population in Qarah used to be Christian but
with the out-migration of Christians during the early 20th century many
farmers sold their shares to their Muslim colleagues. The ownership is
now in the hands of 10% Christian farmers and 90% Muslim farmers.
Not only the ownership changed, also the amount of timeshares
per Adan changed and became divided into smaller shares due to the
inheritance. Usually the oldest son inherits the best and largest piece of
land but also his younger brothers will inherit land and water rights from
their father. A father always tries to make sure he gains enough land
during his live to divide equally among his sons but this is not always
possible. Whenever a piece of land with accompanying timeshare is too
small for a farmer to live from, he sells it to his brother and finds other
revenues. Presently, shares are also bought without land if someone
already has land property inside the garden but not enough water. Also
land can be traded without water right. The buyer then supplies the land
with pumped water or cultivates rain fed crops.
The water timeshares vary from 2.5 minutes to 2 days (=14
hours). The average time that the sample of the users’ group owned was
134 minutes. Excluded from this is the timeshare of the monastery of Mar
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Yaqub, which is two days of irrigation (840 minutes) and therefore one of
the biggest shareholders. The land and water right of the monastery has
never changed and probably was in their property since the time the
qanats were dug and the monastery built. This could well be the
Byzantine era. Even when the Monastery was left in ruins and abandoned,
the rights stayed with the local church.
Other big shareholders are well-known and influential families in
Qarah. Some of them have always been connected with Qarah’s history
and gained their “qanat wealth” over the past centuries. One family in
particular could recount their ancestry in Qarah to 400 years. Others
gained their land and water shares during the beginning of the 20th century
when they bought large shares of land from migrating Christian families.
Interesting enough, the irrigated areas of the Qanats were not redefined
during the Syrian Landreform started in 1958, because of the complexity
and fairness of the traditional system. There is collaboration between
users according to winter or summer crop use. The right-holders can have
a sharing system in summer when farmers grow vegetables that need to be
irrigated every day; for example a group of four farmers each have one
turn per 4 days day for one hour, they re-divide their rights among
themselves temporarily so that all 4 can irrigate for four consequtive days.
Hrs/day
Qraizah
Baydah
Qaz
Taybeh
Qutneh

7
8
2
8
0

L/s
(spring’00)
3.3
5.5
0.33
3.0
0

Assumed Ha
(spring’00)
6.65
7.6
0.13
7.26
0

Ha (spring’98)
13.7
25
17.4
31.7
0

Table 23 - Discharges and irrigated land of Qanats Qarah

The main crops for cultivation in the irrigated areas are apricots,
grapes, olives, wheat and barley. Some vegetables are grown in summer
and there are also some instances of garlic and potato growing. The fruit
trees are located more closely to the qanat outlets than the barley and
wheat. The reason for this is twofold; cereal cultivation needs wide plots
for cultivation and these can be found at the lower end of the bustan,
furthermore, it needs a gradient, which is better on the land furthest from
the outlets. The area around the birkeh is preserved for horticulture. It has
small plots with a steeper gradient. The most cultivated fruit tree is
apricot. It is profitable for the farmers, one-kilo apricots sell around 4-10
SYL depending on the quality of the species and yearly yield. They may
have 50-250 kilos each year from one tree.
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The main irrigation method is surface irrigation, which is done
manually with the help of shovels. The main open surface irrigation canals
are made of concrete and the Directorate of Irrigation of the Awaj/Barada
Basin maintains them regularly. On the plots, the water is led through
earthen canals. The surface irrigation for cereals is done in rows and for
vegetables in both rows and squares. For fruit trees, the farmers dig a
circular ditch around the stem of the tree to store the irrigation water.
Sometimes the water is not sufficient to reach the trees and the qanat
water is brought in buckets.
Ideally all land in the bustan should be irrigated within the
amount of days in the Adan but only parts are irrigated. Each qanat has its
own Adan. The reasons for the difference in Adan are difficult to
determine since most of the respondents have various explanations and
interpretations. Mainly the rotation should depend on the type of soil,
main crops, and land surface to be irrigated within a specific time period.
Another explanation we found was that the difference in rotation days
originates from the amount of households that first divided the land. Each
of them received one day of irrigation (dor). This means that for example,
‘Ayn al qraizah would have started with 20 households and ‘Ayn al
Baydah with 12 households. None of the users or key informants could
tall us exactly when the Adan was established and timeshares divided.
They said they just learned it from their fathers and grandfathers. This
means that the rotation system for each qanat might indeed be centuries
old and kept alive by oral tradition.
For the following calculation, we assume that the factors of soil
and vegetation are constant in all the irrigated areas, based on field
observation and the fact that the qanats are relatively close to each other.
We also assume that the farmer puts an average layer of 2,5 cm of water
on the land. If the irrigated amount of hectares is determining the rotation
days we could calculate the present amount of hectares per qanat. We
calculated for Qraizah 6.65 ha, for Baydah 7.6 Ha, for Qaz 0.13 Ha and
for ‘Ayn al Taybeh 7.26 Ha. Table 23 shows that the amount of hectares
per qanat is far less in the spring of 2000 than what we have calculated
with the Landsat TM satellite picture of spring ’98 in paragraph 7.1.6. The
above calculation gives a rough indication that overall the qanats are
drying up quickly. However it may also prove that the Adan is not related
to the amount of hectares but that factors like soil types, vegetation or
even the number of first user households determine the length of the
Adan. In any case, the Adan days have never been changed throughout
the years regardless of the discharge fluctuation. Therefore the
explanation of the number of first households might well be the best
explanation, as given by many respondents.
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As soon as the discharge of the qanat diminishes, the amount of water
that a user gets within his timeshare becomes less and the users will face
problems in irrigating their land. In some cases, the water pressure in the
birkeh will be too low to reach distant land. Those who have land close to
the birkeh will have fewer problems than users on the borders of the
bustan far from the outlet. When a user has four hours of water and it
takes one hour to reach his land he will face a considerable deficit in water
and will not be able to irrigate all his land anymore. It will be even more
problematic if he owns a water share at the end of the day when the
pressure is at its lowest point. Three options to deal with this problem
have been devised by farmers in Qarah;
(1) Change of cropping pattern, farmers start to grow more fruit trees
instead of cereals that require more water. Some farmers with sheep
are reluctant to change because they say that cereals are more useful
to them.
(2) To apply different irrigation methods, they use buckets to irrigate the
trees or users have built their own private birkeh, which is filled
during their turn. Next to this birkeh they have mounted a dieselpump
for the use of drip irrigation. In this way, the traditional regulations
for the water rights can be maintained while the method of irrigation
will be modern and sustainable. This combination of old and new is
quite promising and could be further investigated for other qanat sites.
This system allows the farmers to irrigate fruit trees on their land
whenever they want in a more efficient manner. However this method
requires a total change to horticulture.
(3) To sell the land that they cannot irrigate anymore without water share.
This option allows the farmer to keep on cultivating cereals. The last
option is applied often on the borders of the bustan. It is here were
you find most of the cereal cultivation and a lot of land that used to be
supplied by the qanat, are irrigated by dieselpumps.

7.2.3 Investment attitudes and orientation to collective
action
In the year 1999, a qanat worker who was cleaning one of the
qanats inside the town died when one of the airshafts collapsed and
entombed the man. This made the community decide not to continue the
renovation on this particular qanat. There have been casualties during
qanat work in the past but once again the community was made aware of
the risks that come with qanat renovation. Despite the danger of the job,
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the community of Qarah invests still quite a lot of energy in terms of time
and finance in the maintenance and improvement of the qanats.
no investment
physical assistance
incidental payment
structural payment
physical assistance + incidental
payment
physical assistance + structural
payment

Figure 50 - Investment attitudes Qarah users community

Only 7% of our sample of qanat users did not invest at all in qanat
repair and maintenance in terms of time and money. But 41 % of our
respondents have provided physical assistance and free labour in
renovating and cleaning the qanats in the past. This is usually done as
compensation if the users’ financial capacity is not so high. When the
government started to support them in 1997, a tender was given to a local
contractor who subsequently carried out the renovation works. Therefore
presently, the requiredlabour is paid by the government. Incidental
payments are also done if an emergency repair is necessary, 21 % of our
respondents told us they contributed in this way while 21 % both provided
freelabour and incidental payments. Structural payment (10%) is only
done by the committee members that own large plots. They pay according
to the amount of dunum they own in the irrigated areas. None of the
committee members provided both free labour and structural payment.
The investment of local users into qanat repair has been going
down considerably the last 20 years. The government took over most of
the financial responsibility in 1997 and the younger generation does not
see the relevance of qanats. Due to the high migration rate to the Gulf and
urban areas, much labour is not present in the town and the available
labourers ask salaries as high as they receive in the urban areas. The
reasons for the decline in investment is due to the parcelling of the
irrigated areas, the plots are getting too small to be beneficial enough to
sustain a livelihood and the young generation is looking for other sources
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of income. Also the decline in flow rates of the qanats is not motivating
enough for the users to develop collective action.
The general cooperation of users is conditional; if they observe
that the flow increases, the users see a reason to clean the qanat. If the
flow decreases or the qanat is dry then the users do not invest anymore. It
is a strange “catch 22” situation. Without maintenance and cleaning, the
qanats will deteriorate further, silt up and discharge will decrease and this
gives enough reason for the users not to clean it at all, because the flow is
too little. Instead they prefer to look for off-farm activities. One of our key
informants said, “Once ‘Ayn al Baida went dry in the past and people
start abandoning it. When it came back not all went back to irrigate but
most of them did. When a qanat dries up, people do not care about it
anymore. And when the water returns, people come back but do not care
about maintenance because the water came back and it is working in their
eyes. As an effect, the maintenance is never done regularly”.
With the some investment of the government since 1997, most of
the qanats have been upgraded with a concrete canal and a new birkeh.
From the studied qanats in Qarah the government has renovated three
either completely or partly; ‘Ayn Al Qraizah and ‘Ayn Al Baydah, seem
to be in good shape and do not need renovation. ‘Ayn Al Taybeh has been
partly renovated. ‘Ayn Al Qaz and ‘Ayn Al Qutneh are short qanats, only a
minor amount of work has been done on those two. However in some
cases this has been counterproductive since the concrete casing
underground actually blocked the flow of water. A positive trend in the
investment of maintenance is the revenue that is gained from workers in
the Gulf. Some expatriates from Qarah are planning to return to their
homeland for retirement and invest in the qanats.
The qanat system of ‘Ayn al Baydah was provided with a new
reservoir built with a donation of one of the users who lived abroad in
2000. The system was further renovated in 2003 when the qanat started to
increase its flow. A rich right-holder who lives and works in Dubai but
has built his summerhouse in the irrigated garden of the qanat, funded the
renovation works. In 2000 he had bought more water rights and started to
invest in the system for his retirement and consequently for the benefit of
the rest of the user community. Water rights can only be bought with land
and prices vary per qanat system in Qarah. For example ‘Ayn al Baydah
has the best discharge and soil76, therefore irrigation rights have the
highest price; for 4 dunum (4000 m2) of land with water rights a farmer
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The irrigated garden of ‘Ayn al Baydah contains a high amount of
calcium with good water retention capacity , called “white soil” (ard
Baydah), hence the name “ain al Baydah”; the white spring. In other
qanat gardens, parts of the soil contain red soil that contains less calcium.
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would have to pay 150.000 SYP in 2003, an rough equivalent of 3000,Euro. In comparison, farmers would pay 100.000 SYP (2000,- Euro) for
the same land in ‘Ayn al Qraizah and less than that amount in the other
qanat systems77. It means the farmer, which we call a “pension farmer”,
invests a considerable amount into his future retirement in Qarah.
According to the nature of ‘Ayn al Baydah, the qanat increased its flow by
10% in January 2003 due to the good rainfall and the renovation works.
In general, the farmers’community are deciding on their attitude
towards renovation. Since the drying up of ‘Ayn al Qutneh, Qaz and
‘Ayn al Taybeh, the farmers have lost large parts of their land and have
had to resolve to other means of income. They farm on other lands that
belong to the qanats that increased last year or work in trading,
construction work and urban employment. The guard (natur) of ‘Ayn al
Taybeh reservoir, whose prime responsibility it is to divide the water
rights, stopped working on a daily basis since water flow decreased in the
beginning of 2002. In 2003 the house of the natur stood empty and
disused next to the reservoir. Only those farmers close to the reservoir
were irrigating parts of their land because the reservoir gave just enough
pressure to take the water there.

7.2.4 Community suggestions for improvement
cleaning and repair

digging (support) wells

new construction and extension

digging wells and new construction

government and rains

not possible

Figure 51 - Suggestions for improvements from Qarah community

77

Interview with natur of ‘Ayn al Baydah (03/11/03)
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The majority of our respondents said that the qanats need
cleaning and repair (See Figure 51). Another part (21%) wanted to dig
support wells to pump more water into the qanats. Another 21% wanted
to have a whole new constructed qanat and extension of the tunnels. Only
3% thought of having both support wells and new qanats. Less than a
third (21%) was content with the government support and found that the
maintenance should be left completely to the government or the rains.
They thought that whether or not the qanat water increases is not in their
own hands. 3% thought that it was impossible to improve the qanats.
Some of our key informants suggested that the government should
involve the local farmers’ community more into the renovation work.
They also think that some of the local contractors were not honest and
only repaired the easy parts of the tunnels to make more money out of it.
The costs for the renovations were partly paid by the government and for
a large proportion by the farmers’ community. For example in ‘Ayn al
Taybeh, the money shares were paid according to the share of land and
water. The committee collected the money and gave advice about the
work to be done. Later the contractors paid not all of the agreed funds to
the workers. After the contractor finished the work, the water stopped or
became much less and returned back into the tunnel because the gradient
was not good. The farmers’ community collected again money to make a
better levelling in the low part of the concrete tunnel in order for the water
to arrive at the birkeh.
All respondents agreed that the government should support the
renovation of the qanats but with heavy involvement of the users, more
than what has been done before. Each respective committee of a qanat
should get an advisory role in the execution of renovations in order to
ensure a transparent and successful renovation. In close cooperation with
the government contractor, farmers could be a valuable factor in the
eventual success of a renovation.

7.3

Conclusions

After the national survey, Qarah was selected for further in-depth
study during our reconnaissance study in 2001 based on low rainfall zone,
cleaning history and activeness of the users community, financial capacity
of the community, reasonable hydrogeological chance for successful
renovation and social cohesion of the community. We studied five qanats
and their user communities. The qanats are from a mixed mountainous
spring-based and infiltration-based type. Qanats ‘Ayn Al Qraizah and
‘Ayn Al Baydah are flowing and in good shape. The qanat of Qutneh is
dry and also the flow of Qaz is very small and does not seem to be
promising. The fifth qanat called ‘Ayn al Taybeh was studied in more
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detail. In 2002, ‘Ayn al Taybeh was giving water from three sources of
which Taybeh 1 was barely flowing. Taybeh 3 was severely collapsed and
most likely influenced by the pumping of the nearby poultry farm. The
Monastery that is the largest shareholder of irrigation water of ‘Ayn Al
Taybeh has been increasingly making use of the local groundwater
resources pumped from wells. Taybeh 2 had been damaged and failed to
supply sufficient water to fill the community reservoir. The slope of the
tunnels was eroded and degraded and water was standing still in Taybeh
3.
The qanats of Qarah are dug at the contact of the Middle
Quarternary deposits with the Palaeocene to lower Eocene formations.
These formations are poorly permeable and only the technology of qanats
yields good harvests of groundwater. Groundwater feeding the qanats is
recharged locally and regionally. Except for ‘Ayn al Baydah, none of the
qanats meet meet WHO drinking water standards in biological terms.
Alarming hydrogeological figures have recently been released. A severe
deficit of basin water in the Damascus region has been calculated by
Elhadj (2004) and the WRIC. The impact of illegal pumping and overabstraction of the groundwater is clearly visible in the decline of
groundwater level. As a result a large groundwater depression forms
South of Qarah, which most likely influences the flow of the qanats.
Three strategies adopted by farmers to cope with diminishing
discharges of qanats have been identified. Change of cropping patterns
from cereals to horticulture, application of different irrigation methods
such as the use of buckets or drip irrigation and finally sale of the land
without water rights.
Considering the positive attitudes towards investment and the
long history of social organisation around the qanat systems in Qarah, the
prospects for collective action in Qarah were considered favourable
despite the high migration rate. In fact, as seen in the example of ‘Ayn al
Baydah, the revenue sent back by migrants in the Gulf sometimes is used
as investment in renovation works. In general, the qanats of Qarah are still
fairly well maintained and the farmers’ communities take care of their
plots in the irrigated gardens. However there is a high tendency and risk
that the younger generation will move indefinitely towards urban areas
especially Damascus. Furthermore the development of deep boreholes at
the edge of the gardens next to the summerhouses is potentially worrying
for the qanats as well as the government’s groundwater abstraction for
piped water supply to the town of Qarah.
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Chapter 8

Qarah Renovation

Introduction
This chapter is partly descriptive and partly analytical. It concerns
the community-based intervention (renovation) that took place at the site
of Qarah during 2003/04. It describes the process of renovation of the
qanat ‘Ayn al Taybeh. The intention of this chapter is to provide an
analysis of the renovation, its main actors and various endogenous and
exogenous dimensions of collective action. The chapter will form a basis
for comparison with the renovation of Shallalah Saghirah.

Organisation of this chapter
The first part of the chapter deals with the presentation of data and
description of the renovation. It discusses previous government supported
renovation activities in the region. Preparations of the collective action
and initiatives that determined the course of the renovation are described.
The main actors of the collective action are analysed as well as an
overview of the process and execution of the renovation. The second part
of this chapter analyses the endogenous and exogenous dimensions of
collective action. It considers leadership and power relations between the
main actors and initiators, social relations at user community level and the
role of third parties. It will also describe the hydrogeological impact of the
renovation and its effect on the further social and technical sustainability
of the qanat. Finally, questions are raised about the cost-effectiveness and
sustainability of the qanat renovation.

8.1 The renovation in Qarah from September 2003-April
2004
We first entered the site of qanat ‘Ayn al Taybeh in March 2001
during our national survey. Afterwards we decided to include the site of
Qarah in our in-depth investigations of qanats in Syria. Qarah was chosen
alongside the sites of Arak and Dmayr78. We spent the months April and
May carrying out fieldwork. At the time, the research team resided in the
monastery of Dayr Mar Yaqub, which was used as a base to map, survey
and investigate the surrounding qanats. It also meant we had daily contact
with the users of the nearby qanat of ‘Ayn al Taybeh. The natur was
78

An extensive description of both sites Arak and Dmayr can be found in
the internal research report by Wessels, J.I., Hoogeveen, R., Aw-Hassan,
A., Arab, G. (2003)” The Potential for Renovating Qanat Systems in Syria
through community action –final project report for NRMP, ICARDA”,
Syria, 110 pp.
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present during the day, regulating the irrigation timeshares between the
users. To open and close the reservoir (birkeh), he stayed every day from
8:00 until 16:00 in a purposely-built stone house next to the birkeh. The
natur checks the amount of water in the birkeh using a specific measuring
pole with lines representing the actual water shares of the farmer families.
The line is held against the level of the water in the birkeh and tells the
natur when to change the direction of the water flow towards a certain
field. Both volume and time determine the irrigation share of a user. The
user has paid for a certain amount of timeshare and both the natur and the
chairman of the qanat committee divide the total volume of the birkeh just
before opening. This maximum volume is divided into the existing
timeshares, which then determines the place of the line on the measuring
pole. It is the job of the natur to regulate the flow along the duration of the
timeshare. If the pressure in the birkeh is too high and the water flows too
fast, the natur is able to adjust the flow using the tap on the birkeh.
The birkeh was filled every day and the users used the water
extensively. Although the qanat of ‘Ayn al Taybeh was flowing quite
well, the natur of ‘Ayn al Taybeh had noticed a severe drop in flow since
1999. He explained the drop by showing the lines of the water level,
which could be observed on the side-walls of the birkeh. The birkeh was
built in 1999 and the first recorded water level, that was represented by a
white line at 143 cm on the sidewall. But when we interviewed the natur
of ‘Ayn al Taybeh on 24 April 2001, the fluctuating lines of the water
level in the birkeh were between 80 and 89 cm. Both the natur and our
key informants from ‘Ayn al Taybeh explained the drop in discharge by
the lack of rainfall during the years 1998 and 2001.
Comparing the trend in the data we received from the regional
directorate of irrigation, we correlated a similar drop in the discharge of
the qanat of ‘Ayn al Taybeh. During the fieldwork, we noticed that nearby
‘Ayn al Qutneh had also dried up completely. Both qanats used to have
the same owner in the past. Later the ownership was split among his
descendants. The two qanats are physically connected but a wall prevents
any water flow from the tunnel of ‘Ayn al Taybeh to ‘Ayn al Qutneh. The
closure of the opening was constructed 40 years ago and consequently
‘Ayn al Qutneh dried up causing major disputes between the users. These
disputes dissolved after a period of heavy rains when the flow in ‘Ayn al
Qutneh returned through seepage from the raised groundwater levels. In
2000, the qanat of ‘Ayn al Qutneh dried up again; the users registered
their land and water rights with the Qarah town hall and abandoned the
qanat until the water would return. Their strategy was to wait for better
rainfall years. Interestingly, some respondents said renovating the
monastery was the cause of the drying up of the qanats. Since 2000 a
small group of nuns had started to live in the renovated monaster with the
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help of The Greek Melkite community of Homs, Hama and Yabroud.
Farmers of both ‘Ayn al Qutneh and ‘Ayn al Taybeh to became suspicious
towards the monastic community because the arrival of the nuns and the
diminishing discharge coincided.
Poor maintenance was another reason the qanat galleries stopped
flowing. Although the monastery had been completely renovated above
ground, the underground water works had not been given the same
attention. In 1999, a new tarmac road was built towards the monastery as
well as a car park, covering some major airshafts. Some airshafts had been
renovated only superficially. The remaining airshafts were partly
collapsed and the underground tunnels had been left untouched;
consequently the qanat tunnels had started to decline further and debris
has accumulated. In spring 2001, we expected the qanat ‘Ayn al Taybeh to
dry up in maximum 5-10 years time if no maintenance was carried out. At
the time, the monastic community had experienced some water shortages
but had not considered renovating the qanat. Instead the nuns were
contemplating drilling deeper wells inside the monastery to find other
sources of water supply. They had just installed some guest facilities such
as showers and toilets and needed more water for their future needs.
The shock came in the summer of 2002, when the qanat of ‘Ayn
al Taybeh dramatically dried up and became no more than a trickle. The
natur had stopped working as of January 2002 and only farmers close to
the outlet of the birkeh remained irrigating their plots with the meagre
water supply. The monastery had attempted to drill deep wells but could
only find brackish water. The nuns had started to order water tankers in
for their water supply. This proved to be an expensive operation; the price
was 300 SYP per 2,5 m3 of water including the rent of the tractor that
brings the supply. They should pay 25.000 SYP ($ 500) to fill up their
domestic tank completely once in three weeks. When the domestic tank is
filled the water is pumped on top of the monastery. Previously, the
monastery filled their domestic tank with qanat water and had a water
right from the qanat of 2 days every 21 days. They paid far less for the
water right on an annual basis to the farmers’ committee. Besides filling
the tank, they also used qanat water to irrigate the garden. Now with the
qanat water stopped, the situation was dire. Our 2001 projection of a
remaining lifespan of about ten years for the ‘Ayn al Taybeh qanat had
been far too optimistic.
The situation described above was the status quo when the first
signs of collective action towards rehabilitation of the qanat of ‘Ayn al
Taybeh were observed. The diminishing discharge was a major topic of
discussion during feedback sessions in Qarah. Nearly a year later in 2003,
a community based intervention (renovation) was executed. The following
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sections concern the social processes and events leading to the
development of this renovation.

8.1.1 Previous qanat renovations in the Qalamun basin
Before focusing completely on the renovation at the site of ‘Ayn
al Taybeh, it is necessary to describe some of the precedents of the
renovation efforts in the region. The Qalamun region is situated between
the Lebanese mountains and the south western tip of the Syrian Desert
bordered by the Qalamun mountains. The area is well known for the
presence of its qanats. The highest density of flowing qanats in Syria can
be found in this region. The regional irrigation directorate has compiled an
extensive database of hydrological data and monitors the flow of qanats as
well as having upgraded the regular monitoring system. State subsidies
also provide for repairs to be carried out under the supervision of the
directorate.
With the government subsidies, some renovation works have been
carried out throughout the Qalamun region. Some of the main renovation
works took place in Dayr Atiyeh, Breikeh, Ayn al Tineh, Maalula, Dmayr
and Qarah. In particular at the site of ‘Ayn al Taybeh, the government had
supported renovation in the year 1999 for the replacement of part of the
old tunnel structure with a concrete tunnel. A contractor from Damascus
carried out this work. The lining of the new tunnel was not properly done;
in 2001 almost 10 cm standing water were observed in some parts and
other parts 2 cm water. The qanat committee was not happy with the
execution and accused the contractor of ignoring their advice; the work
was carried out too fast without levelling equipment. The purpose of the
concrete construction is unclear. According to the users, the new concrete
tunnel was built because the farmers’ community wanted to avoid the
monastery pumping water from the qanat tunnel. A concrete tunnel would
prevent this. However also it has been said that the concrete tunnel was
built to strengthen the flow. In any case constructing a new concrete
tunnel was faster and easier than renovating the old tunnel. The building
contractors were said to be not experienced in rehabilitating old qanat
tunnels. Therefore, the renovation was technically not a success.
Furthermore some suspicion arose about potential corruption at midmanagement level. In all government renovated sites, similar procedures
and renovation techniques were carried out by external contractors under
the supervision of the irrigation directorate.
The procedures for these renovation works are as follows; the
community representatives, send a request for renovation to the Office of
the Directorate of Irrigation of Awaj and Barada in Damascus. The
request concerns a certain part of the qanat to be renovated. After the
official request, the data of the monthly monitoring of rainfall, discharge
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and chemical data are compared with the respective qanat. If it appears
that the hydrological data indicate a declining trend in the discharge, the
qanat is considered for renovation. All annual requests are ranked at
priority of severity of diminishing discharge. Depending on the allocated
state budget and the technical requirements for the renovation, two to four
qanat sites per year are selected for renovation. The government takes full
responsibility for the repair and cleaning work. The directorate approaches
a local contractor to organise the renovation. It is the responsibility of the
contractor to choose workers for the cleaning. The workers are paid
according to the amount of debris they remove or according to the amount
of meters they have cleared. There is little to no involvement of the user
community in renovation, except for the natur and the chairman of the
users committee if it exists.
The most common renovation technique of the directorate of
irrigation is the so-called sunduqiye technique. The materials used in this
renovation method are mainly reinforced concrete and modern calcareous
blocks for masonry. The equipment used is an electricity powered modern
winch and pulley together with hand shovels and pneumatic drills. The
sunduqiye technique lends its name from the word sunduq meaning “box”
in Arabic. The technique builds a concrete tunnel in the form of a square
box that is placed in the old tunnel. The water is then led into the concrete
tunnel. This reinforcement strengthens the structure of the tunnel and
prevents collapsing.
There are several advantages and disadvantages of using
reinforced concrete in qanat tunnel renovations. Firstly, the reinforced
concrete provides a strong structure to the tunnel that secures the flow in
the water transport section if placed in the correct gradient. Secondly, as a
material, concrete is cheap and for the labourers relatively safe and easy to
place. It takes less time to carry out the renovation works than if old
masonry techniques are used. The Directorate of Irrigation prefers the use
of outside contractors and concrete tunnels rather than implementing
techniques that follow closely the traditional techniques used by the users’
communities. One of the main reasons is the safety that has to be
guaranteed for the outside contractors. As a general rule, the government
is called in when any form of construction works is planned, legally they
are responsible for supervision to prevent accidents and ensure
construction according to certain guidelines set by the directorate of
irrigation.
The use of concrete has some important disadvantages; if the
sunduqiye technique is used in water production sections, it will hamper
all potential sources and infiltration into the qanat. The problem is solved
by drilling holes in the concrete at places where sources feed the qanats.
But the use of a concrete tunnel to replace the old tunnel, also prevents an
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accurate lining of the gradient of the tunnel; hand-dug tunnels can be
adjusted more precise than a prefabricated re-enforced tunnel. In many
cases of previous renovations, an incorrect gradient was observed
whereby the water in the tunnel is deep and stands still in parts of the
concrete tunnel. The use of concrete also diminishes the architectural and
cultural value of the qanat.
The level of priority for qanat renovation for the government is
lower in relationship to the other budget items of the regional directorate
such as the drilling of deep wells for industrial, domestic and agricultural
water supply. At the level of contractors hired by the government there is
a general lack of communication with the users community and traditional
techniques are not regarded as sufficient for renovation. Hence some
renovation works carried out by the Directorate of Irrigation have been
counter-productive. In two cases, the tunnel had to be re-opened by the
user community to break down the concrete renovation works to open the
flow of the water.
Lastly, there is a lack of communication between the directorate
of irrigation and the Directorate of Antiquities of Damascus country-side
(Reef Dimashq). Both directorates have documented and registered qanats
in the same region. The Directorate of Antiquities has registered qanats
that have value as an archaeological site whilst the Directorate of
Irrigation has registered sites that are important sources of water supply.
Both criteria are essential when considering qanat renovation but in
practice, there is a discrepancy between the two. The positive side is that
there is a notion of the existence of qanats in the region at governmental
level and that initiatives are being developed to register and protect both
the hydrological and cultural value of qanat site. These circumstances
were helpful for the enabling environment of the renovation in Qarah.

8.1.2 Main actors of the renovation
The main actors of collective action can be distinguished in the
case of the renovation at the site of ‘Ayn al Taybeh. Figure 52 shows them
divided in seven main categories; The monastic community of Dayr Mar
Y a q u b , the Qanat committee ‘Ayn al Taybeh, Qanat experts
Ma’aloula/Nebk Qarah municipality, Directorate of Irrigation of
Awaj/Barada, international consultants and the funders of the renovation.
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Figure 52 - Main actors Qarah renovation

Although the renovation in Qarah was a result of previous action
research activities of an ICARDA research team, during the execution of
this renovation there was no institutional involvement of ICARDA as a
main actor. One of the main reasons for this was that the initiative of this
renovation came from the monastic community. They decided not to
approach ICARDA with their proposal for a community based
intervention. As an autonomous and legal institution, the Monastery had
directly approached funders in Damascus. This was a logical step
considering the access and close proximity of the international institutions
in Damascus compared to ICARDA located in Aleppo and secondly, the
mandate of ICARDA is focused mainly on agricultural research and as
such does not function as a development organisation. Moreover, the
ICARDA qanat research team had been dissolved in September 2001 after
the end of my contract as an Associate Professional Officer (APO) for the
Dutch government seconded to ICARDA. This also marked the official
end of the research activities for the DGIS/SDC supported qanat action
research project hosted by ICARDA. Therefore there was no presence of
an ICARDA representative during the renovation of ‘Ayn al Taybeh that
started in 2003.
Parallel to the renovation analysis of Shallalah Saghirah, each of
the categories above can be divided in their own microcosmic division of
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individual main actors that have dealt with the execution of the renovation
on a daily basis. The configuration of main actors will be used in the
following sections to describe and analyse the renovation in Qarah. A
point of caution needs to be mentioned here; whereas in the analysis of the
case of Shallalah Saghirah I had an intimate knowledge of the multiple
types of individuals, specifically in the group of villagers, this level of
knowledge does not exist for the groups identified in the renovation of
Qarah.
Let us start with the monastic community as a main actor of the
renovation. The monastic community represents the Melkite church of
Qarah and consists of seven nuns led by the Mother of the community.
The community is part of the “Maison d’Antioche” located in Zouk
Mikael, Lebanon. The Maison d’Antioch coordinates an atelier for the
restoration of the written and painted heritage of the Christian MiddleEast. It has set itself the objective to protect and conserve the cultural
heritage of Christianity in the Middle East by serving as an operational
platform for initiatives to increase the knowledge and conservation of this
heritage. To this purpose, the Maison has a wide network of local and
international experts on iconography and Christian Art in the Middle East.
It organises international seminars and projects on public awareness,
inventory of materials both in private collection and public property,
conservation and restoration of iconography and preventive measures. The
Monastery of Dayr Mar Yaqub plays an important role in the conservation
of this cultural heritage.
Since 2000, seven French and Lebanese nuns headed by a Mother,
started living in the Monastery. The monastery has approximately 35
guestrooms with basic facilities for visitors for spiritual retreats and
experts who work on restoration of icons. The daily activities of the nuns
mainly concern the restoration of icons, household activities and spiritual
nourishment such as praying together at set times. The site of the
monastery provides a peaceful and quiet environment for them to carry
out this work.
The qanat users is a group of users of the qanat of ‘Ayn al
Taybeh. A committee, a selection of the biggest shareholders of irrigation
rights, represents the users. They collect yearly contributions of all the
irrigation right holders on an annual basis to pay the salary of the natur
and costs towards repair works both above ground (open channels) and
underground (tunnels). The committee is recognised by both the
municipality of Qarah and the regional irrigation directorate of
Awaj/Barada as a legal institution. It consists of the main irrigation right
holders of the garden. Mother Agnes as the representative of the
Monastery, the biggest shareholder, is a member of this committee. One
of the main influential individuals in this group is the head of the Zayn
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family. The Zayn family has lived in Qarah since 400 years. The present
family group is centred around seven elder brothers of which the oldest
one living is regarded as the principle qanat expert of the family. But his
age prevents him to take active seat in the committee and his son-in-law
has taken over the position as chairman. He regulates and monitors the
irrigation rights and their trade among members together with the natour.
The natour is paid through the qanat committee contributions. The Zayn
family members are depending mainly on irrigated farming and off-farm
trade. Although many family members also travelled abroad for migration
work, for example in 1955 one of their elders went to Saudia Arabia to
help build a tarmac road. As a family they have a personal and good
relationship with the Irrigation Directorate of Barada/Awaj.
The third group consists of local qanat experts. These are
labourers from mainly Ma’aloula and the nearby town of Nebk. The
monastic community had identified the qanat experts with the assistance
of the qanat committee. The village of Ma’aloula lies some 30 km south
of Qarah and is famous for the language of Aramaic that is still spoken
widely in the village. This language is thought to be the colloquial
language spoken in the time of Jesus. Ma’aloula is a majority Christian
village and its Monastery of Saint Taqlah makes it a main tourist venue in
Syria. There is a qanat system in Ma’aloula and the local experts had been
repairing this system and other systems throughout the Qalamun for
several years. A senior traditional qanat expert from Nebk guided the
group who had wide experience in applying traditional masonry
techniques in the restoration of qanats of the Qalamun.
A fourth group of main actors is the municipality of Qarah led by
the Mayor of the town. Qanats in Qarah are of historical importance and
as such are featured in the information material for tourists visiting Qarah.
Until the arrival of piped water supply from the government, the town had
been completely dependant on the supply of water by the qanats. The
historical value as well as the agricultural value for the town is significant
and as such, the mayor takes an interest in qanat renovations. The
municipality is the first representative of governmental leadership as well
as seat of the local Baath party. Officially the qanat committee should be
registered as official instititution with the municipality as wel as the
individual names of all right holders and their right.
The fifth group is the Directorate of Irrigation of the Barada and
Awaj Basin. Until 2006, the Directorate of Irrigation of the Awaj and
Barada Basin belonged to the Ministry of Irrigation (MOI)79. The
79

The respective regional directorates of Irrigation were divided based on
seven main basins in Syria respectively Barada-Awaj, Yarmouk, Orontes,
Coastal, Tigris and Khabour, Euphrates and Steppe (or Badia). The
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Directorate of Irrigation for the Barada and Awaj Basin was created in
1986 as quasi-autonomous body by law no.17 (Trolldalen, 1997). This
was an important step towards decentralisation of the Ministry of
Irrigation. As described in the previous chapter, the Barada and Awaj
Basin faces a most urgent ground water deficit. As such the Directorate
had an enormous task at hand. The Directorate had the responsibility for
many functions of the MOI such as planning and design, collection of
data, water resources studies, development and protection of water
resources and operation of irrigation projects and hydraulic works. Qanats
in Qarah thus fell under the official responsibility of the Barada and Awaj
basin.
The sixth group of actors are the international consultants. On the
request of the monastic community and the funders international experts
visited the site of the qanat of ‘Ayn al Taybeh twice during the execution
of the renovation. These were myself, as independent researcher and qanat
specialist and a German consultant on hydropower who was especially
asked to look at the feasibility of re-using the old water mill in the
Monastery. These actors played an advisory role in the execution of the
renovation.
The seventh and last group consisted of the funders.
Representatives of three European embassies; the German, Dutch and
Swiss Embassy were part of this group. The project was the first project
organised between these partners outside of the European Union
representation. In this sense, the project was unique. The funders took
some part in the renovation proposal development but left the
management to the community. Important for this group was the
successful renovation and by visiting the site at crucial moment during the
renovation the funders gave high profile to the undertaking. Obviously
most of the financial support came from the funders, which gave them
automatically an important power dimension in relation to the community.

8.1.3 The power of video feedback
In 2002, I went back to Qarah to collect more field data and
organise a community video feedback session. The aim was to use the
video in a facilitated focus group meeting to discuss the problem of
abandonment of qanats and possible policy solutions on the ground.
Barada and Awaj Basin is the main basin for the Damascus country side.
However, the organisation of the MOI is drastically re-organised in 2006.
Instead of basin-based directorates and the MOI, a General Organisation
for Water Resources (GOWR) will be established. Detailed information
and structure was not available at the time of writing (source: WRIC,
2005).
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Furthermore the feedback session would give me insight into the attitude
of the farmers and users towards qanat rehabilitation. The main subject of
this rough-cut version film was the national survey we had carried out
combined with interviews and material filmed at Shallalah Saghirah,
Dmayr, Arak and Qarah. It was thought that showing a renovation and
various other qanat sites in Syria, specifically the transect walks which we
filmed with key informants, would evoke reactions from the farmers of
Qarah. This in turn would provide valuable information for the research.
I decided together with the Mother of the monastic community to
organise a meeting with the user community of Qarah on the 22 August
2002. Since the problem with the qanat ‘Ayn al Taybeh was very recent
and quite urgent, the Mother of the monastic community suggested to hold
the feedback meeting at the Qarah Cultural Centre of the local Baath Party
branch and also invite the Mayor of the town, the head of the Baath party
and representatives of the Directorate of Irrigation of Barada and Awaj.
The feedback session attracted some 60 farmers from Qarah and the video
film was received well. Most farmers identified with the problems stated
in the interviews such as the rapidly changing lifestyles, urbanisation,
migrating young people, the drought of the recent years, the collapsing of
tunnels and the general nostalgia that was expressed about the usefulness
of the systems and how wonderful the qanats had been in the past.
The power of video became apparent when the farmers watched
footage of a transect conducted by a farmer and the research team in the
bustan of ‘Ayn al Qraizah. His choice of words, he had a strong Qarah
dialect80, first caused hilarity in the farmers group. The atmosphere
became relaxed and the identification with the farmer in the video caused
a sense of belonging and recognition. The farmer explained that the
problem of the land was the overpopulation and the drought. The group
became quiet when in the video, the farmer discussed the problem of the
pumps. He explained that many owners of pumps had used bribes to get a
permit to pump water. Then he continued with an explanation of the
situation of the drinking water supply. The main piped drinking water
comes from the deep governmental bore-holes in Qarah. These wells are
drilled into what he calls “a sea of water” and this affects the qanats. He
complains that this “sea is being emptied and taken to Damascus”. With
the exception of some drinking water, Qarah gets no supply. In fact, the
80

The area of the Qalamun in Syria is well known for its unique collection
of Arabic dialects. Most famous is the well-researched dialect of nearby
Nabk. (source: Le système vocalique du dialecte arabe de Nabk (Syrien):
changements diachroniques et synchroniques. In: Ferrando, I. & Sánchez
Sandoval, J. (eds.): AIDA 5th Conference Proceedings. Cádiz 2003,
501–9)
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deep wells are solely for the Qarah municipal piped water supply. The
remark of the farmer indicates that there is a inequality between the
capital and the Damascus region.
The video feedback session ended with footage showing the
damage in the qanat ‘Ayn al Taybeh. The group discussion that followed
the screening of the first film generated a flurry of remarks between the
various stakeholders that were present concerning the problems of the
qanats of Qarah. Especially some of the major water right holders and
representatives of the committees had taken this opportunity to express
their requests concerning improvement of their qanat systems. The Mother
of the monastery then requested the latest material to be shown, footage
that I had filmed days before to document the diminished flow of the
qanat ‘Ayn al Taybeh and the damage to the air shaft and tunnel sections.
The screening of this material generated strong reactions from the
stakeholders. They were shocked when they saw the state of the qanat and
demanded that ‘Ayn al Taybeh be immediately cleaned and renovated.
The leader of the Baath party and a representative of the Directorate of
Antiquities who were present expressed their commitment to initiate
procedures from their institutional bases. The Mother of the Monastery
committed herself to initiate a search for funds for the qanat renovation.
She discussed with the farmers committee on how best to approach the
various funders. The Monastery, with 2 days in a 21 day rotation, was the
largest irrigation shareholder and therefore had the right to decide upon
this initiative.
The reactions during the feedback session prove the power of the
use of video in development. The feedback session was set up to facilitate
the communication process between various main actors and stakeholders
of the qanats in Qarah. The use of video was a technique to start up a twoway communication process between the farmers, the researcher and the
government representatives. The video interviews with stakeholders from
Qarah forced the government representatives present in the room to listen
to the opinions of local people. Importantly, the video provided a
technique to convey opinions and views of other qanat users in Syria,
from sites like Arak, Dmayr and Shallalah Saghirah to the qanat users of
Qarah. It obliged both the government representatives and other
stakeholders to listen to the various views, opinions and explanations
about the on-going abandonment of qanats in Syria. The video induced
reflective listening and dialogue afterwards. This reflection coincides with
the reflective moment in participatory action research; the use of video at
this moment has not been explored in the academic world fully but in the
case of Qarah it proved to be a critical moment to use video feedback
techniques. In this study, video is used as methodological tool to facilitate
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observation, communication and reflection on the collective action rather
than being the sole object of study.
The versatile nature of digital video made it possible to screen
footage recorded days before on the request of one of the key respondents.
This key respondent recognised the power of the tool and used it to her
benefit in maing her statement about the drying up of the qanat of ‘Ayn al
Taybeh. This action was not planned but induced an interesting dialogue
and self-reflective process amongst the participants of the feedback
session. The meeting ended with promises and commitments of various
stakeholders to start up a community based initiative to renovate the
qanats, in particular the qanat of ‘Ayn al Taybeh.
The monastery and the farmer’s community had achieved
significant engagement momentum with the mayor of Qarah after the
organised feedback session. A dialogue between the three stakeholders
started to take shape. They agreed that a difficult social situation had
emerged due to the drying up of the qanats. According to the municipality
40-45 % of the local income is derived from irrigated agriculture and the
lack of water has meant that poverty has loomed for the farming
community. Less than a year later, the three parties approached the
German, Dutch and Swiss embassies in Damascus with a request for funds
to support the renovation of the qanat ‘Ayn al Taybeh.

8.1.4 Preparations of collective action
The enabling environment for the renovation in Qarah had overall
been favourable for the development of the community initiative
described above. These favourable factors are especially found in the
social and political environments. There was a strong commitment and
willingness from at least three major community stakeholders to invest in
future renovation efforts. Their traditional system was well established
with a long history. The lead provided by the monastery in developing the
initiative was beneficial at several levels; as the biggest shareholder of the
irrigation right of ‘Ayn al Taybeh, it had a legitimate leadership position
and there was a good rapport with the farmers and the monastery after the
feedback session. The monastic community under the leadership of
Mother Agnes already had strong social capital both with local and
regional government but also as also at the international level. The
facilities at the monastery such as a computer and communication
equipment helped in establishing contact with international agencies. The
mere fact that the monastic community could communicate in English
with potential funders was beneficial. The power of vocabulary is easy to
underestimate but it shapes and interacts with the ways we think and
behave (Chambers, 2005). In a development context, language and choice
of words continues to shape both the policy of funders and the behaviour
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of those that seek funds. Those who master the latest vocabulary have
most chance to win funding.
Although the socio-political circumstances were favourable
towards an enabling environment, the environmental factors were less
favourable; the area had known a series of drought years and the
groundwater levels around the qanat ‘Ayn al Taybeh had been influenced
by pumping activities both in the South and the governmental piped water
supply point further towards the Lebanese mountains. The effects of these
environmental factors were not measured in detail such as isotopic
analysis but it is assumed these two factors had a strong negative effect on
the declining discharges. However, the observation that the qanat ‘Ayn al
Baydah had gained in water flow after some minor cleaning works in
2001/2 and the fact that this qanat was the nearest southern qanat was
hopeful. The observation of still standing water in all tunnel branches of
qanat ‘Ayn al Taybeh and the severely neglected state of repair had
encouraged us to expect that a renovation effort for the construction of
‘Ayn al Taybeh would result in an increase in discharge and therefore
beneficial for the user’s community.
The monastic community had requested the research team to
compile scientific advice for them based on the survey work done in 2001
and 2002. This advice was duly developed in September 200281. The
advice concluded with social, institutional and technical recommendations
for the qanats. The advice stated that the qanats of Qarah have an active
and well established traditional user community but there is a tendency
that the younger generation is moving away from farming towards urban
employment, specifically to Damascus. The government support is fairly
well developed but farmers should be involved at an equal level in
renovation efforts. The presence of the renovated monastery, its fresco’s
and the importance of the site for international heritage, justifies the
assistance to maintain and conserve this valuable system as a human
ecosystem.
The discharge of ‘Ayn al Taybeh had been significant in the past
and the advice included several remarks on the prospect of the discharge
of the qanat after renovation works. In our survey we could not identify
major groundwater abstraction around the proximity of the qanats in
Qarah and the official irrigation laws prevent drilling of wells within 1 km
of the sources of qanats. However near ‘Ayn al Taybeh, there were two
groundwater users; the monastery itself and the neighbouring poultry
81

Wessels & Hoogeveen, 2002, Internal advice and report on Qanats of
Dayr Mar Yaqub - an extract of the scientific reports for ICARDA and the
United Nations University prepared for the monastic Community of Dayr
Mar Yaqub, Qarah
273

farm. It was recommended that both users should agree upon the amount
of water to be used. The flow in the qanat showed a downward trend and
the nature of the sources of the water flowing in the qanat needed to be
thoroughly researched and identified. It was advised that a groundwater
balance should be drawn up by the Directorate of Irrigation to determine
the exact influence of pumping activities. Other advice concerned the
building of infiltration dams, as it was observed that near the qanat of
‘Ayn al Baydah, the infiltration dam had been beneficial for the discharge.
Infiltration dams are thought to increase infiltration into the alluvial fan
that feeds the qanats. Alternative water resources and ways to use them
were also discussed in the recommendations, such as the reuse of
domestic waster water for the monastery and the introduction of drip
irrigation techniques. A precedent was already set by farmers in several of
the gardens of the qanats in Qarah.
Institutionally, it was advised that the Monastery renovates the
qanat of ‘Ayn al Taybeh in co-operation with the other stakeholders such
as the farmer’s committee, the local government representatives. The
position of the Monastery was favourable because it already had received
large sums of financial resources to renovate the ancient church and
monastery and had access to both Ministerial representatives and foreign
donors. Furthermore the advice included a recommendation that the
Directorate of Antiquities and the Irrigation Directorate of Awaj/Barada
be closely involved in the renovation. The Directorate of Awaj/Barada
had experience of several years of government subsidised qanat
renovation and the Directorate of Antiquities of Damascus country side
had gained considerably experience of qanat renovation during spring
2002, with the execution of the renovation in Dmayr82.
After the the area maps and the advice became available, the
Monastery of Dayr Mar Yaqub started negotiations with their fellow
stakeholders and successfully approached international funders at
Embassy level in Damascus. In August 2003 a draft agreement was drawn
up between three European embassies and the monastery representing the
farmer’s community of the qanat of ‘Ayn al Taybeh. In the agreement, the
farmer’s community had stated that they were prepared to invest in the
material costs of the renovation;
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The Community Based Intervention at Dmayr had been carried out in
Spring 2002 within the framework of the overall study on qanats. A
detailed description can be found in the project report; Wessels, J.I., R.
Hoogeveen, Aw-Hassan, A., Arab, G. (2003) the Potential for Renovating
Qanat Systems in Syria through community action –final project report
for NRMP, ICARDA, Syria, 110 pp.
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(…..)
The farmer’s community along with the Mar Yaqub Monastery have
decided to restore the Qanat of ‘Ayn al Taybeh, following the
orientations of Joshka Wessels who had, last summer, delivered a very
successful speech, outlining the possibility of rehabilitation of the
qanats83. The Mayor of Qarah has also been approached for this
purpose. All three partners conerned are willing to pool their resources
to ensure a successful restoration and hope to have back the important
water supply that represents the future of the bustan84. Mar Yaqub
monastery sunk a well to try to overcome the water crisis but this
solution was not as successful as it was first thought. The water was
salty and could not be used for drinking or agriculture. The only hope
for the ‘Ayn al Taybeh is a concerted effort to restore the antic Qanat.
All our studies, beginning with those of Joshka Wessels, indicate that a
good restoration of the Qanat would supply at least 300 to 400 cubic
meters per day, which is almost the 2/3 of the last debit.
Although the farmer’s community has submitted requests to three
Embassies – in alphabetical order: Germany, Netherlands and
Switzerland – they are also willing to meet some of the material costs:
1 – the farmers are willing to provide free labour up to 3 workers per
day for three months
2 – The Mayor of Qarah will provide unlimited use of a bobcat and
trucks
3- The monastery of Mar Yaqub will provide board and lodgings free of
charge for the 2 supervisors of the project.
4 – Furthermore the farmers community is willing to support the
necessary maintenance and cleaning in the future.
After a survey of the situation all three partners submit their requesst to
the above mentioned embassies requesting financial help for this
important matter of survival.
General project objective
To renovate and sustain the vital water resource represented by the ‘Ayn al
Taybeh qanat. Restoration work will concentrate on preserving the authenticity
of the Qanat by using traditional local material and techniques
(…)
Source: Project agreement “ rehabilitation of the qanat water system Qanat
‘Ayn al Taybeh Qarah – Syria – compiled by the Monastery of Saint Jacques de Mutile
(Mar Yaqub)
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This section refers to the video feedback session organised in Qara in
2002
84
Irrigated garden (Arabic)
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With this agreement, international funds were allocated to the
Monastery and logistics for the renovation work could be arranged. A
meeting with the farmer’s community was organised to discuss the
organisation of the renovation. A specialist group of qanat cleaners both in
Ma’aloula and Nebk was approached to carry out the daily work, a daily
supervisor would be appointed from the Ma’aloula group. The Directorate
of Antiquities was informed and it was decided that a representative of the
Irrigation Directorate of Awaj/Barada would visit the site regularly for
governmental supervision. The Mother of the Monastery would take care
of the overall project coordination.

8.1.5 Execution of the renovation
Having secured the outside funding from the three embassies, the
monastic community began preparing the renovation effort at the
beginning of September 2003. After discussions with the other members
of the Qanat committee, the qanat experts were selected and a
topographical survey conducted. The Irrigation Directorate provided a
topographical map of the area. The three galleries of Qanat ‘Ayn al
Taybeh were surveyed. The various airshafts of the qanat were surveyed
and damage reports developed. Water levels were taken from each
airshaft, showing a problem with the gradient. The survey team also
measured the discharge at several points in the water course. They also
measured a figure of 11,304 litres/day in the water production section,
19,872 litres/day at the outlet and at the end of the open channel the qanat
gave an average of 9,216 litres/day.
The measured water loss shocked the survey team and they
realised that most of the loss of water during the course was due to the
evaporation from the open channel leading to the irrigation reservoir.
Together with the Irrigation Directorate and the qanat experts, the
coordinator of the monastic community decided to discuss this find with
the qanat committee. The qanat committee decided that the channel and
birkeh should be cleaned with payments from the sunduq. They would
decide whether there was budget left to cover the open channel to avoid
evaporation.
The final preparatory task of the monastic community was the
involvement of a zahori or water diviner/dowser to assist in locating
possible springs. The term zahori85 means the one who sees what is
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The same term is used in Spanish where “zahori art”, or geomancy, is
focused on study of harmonizing energy streams in the earth, spiritual
development and regeneration of the human being. It is based on the
principle that each site, for living, working or sacred purposes has a
particular energetic constitution.
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hidden and takes care of the earth. Given the spiritual background of the
monastic community, it is not surprising that they would employ a
dowser. The services of local zahoris are often employed by farmers to
give an indication about where wells should be drilled. The local belief in
the capability of a zahori to find water is strong and often they determine
where wells are drilled and how deep they should be. The conclusion of
the zahori that investigated the qanat of ‘Ayn al Taybeh was that there
was water 10 meters deeper than the actual level. This could be another
aquifer below the water sources feeding the qanat.
After the preparatory activities, the cleaning work started on 16th
September. The work was carried out by the qanat experts and continued
for ten days. The group of qanat experts consisted of 5 specialist workers
from Ma’aloula and 3 builders from Nebk. All workers had experience
with qanat renovation. The group from Nebk was specialised in the
traditional building of tunnels using slabs of stones whilst the group from
Ma’aloula cleaned the tunnel and reinforced the airshafts. A daily
supervisor was appointed from the Ma’aloula group. A representative
from the Irrigation Directorate of Awaj/Barada Basin visited regularly the
site to inspect the works. The Mother of the Monastery of Dayr Mar
Yaqub took care of the overall project coordination.
The qanat experts worked in the water production section to clean
out mud and reinforce the structures of the airshafts. In their work they rediscovered two karstic springs. The renovation focused on the cleaning of
the water channel and rebuilding of the casing. The casing was rebuilt
using traditional techniques. The stones used were built in a fishbone
pattern similar to the walls renovated in the Monastery of Dayr Mar
Yaqub. The renovation effort in Taybeh 2 reinforced the tunnel and its
airshafts, providing extra strength to the structure. Already a double
increase of flow was recorded after the cleaning of branch Taybeh 2. After
ten days a German water expert, visited the site. He investigated the
feasibility of rehabilitating the water mill that was located in the
monastery.
A second visit by an international consultant (myself) took place
in November. The consultant entered and explored the open channel,
reservoir and tunnel of Taybeh 3 with the Ma’aloula supervisor and a
representative of the farmers’ community to give technical instructions. It
was found that Taybeh 3 contained water that stands still. The tunnel was
in need of renovation and cleaning. Taybeh 3 was a beautifully preserved
example of a Byzantine qanat construction. Its sources section was high
and strong construction dug in limestone hardrock. However there was a
problem of blockage underneath the Monastery’s parking lot and in the
two first airshafts of the sources section. The open channel leading
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towards the irrigation reservoir still lost much of the water through
evaporation and leakage.
After the visit, a report was written with practical
recommendations and sent to the monastic community and the funders.
The conclusion focused on the potential outcomes of the renovation. The
report concluded that to tackle the severe drop in flow of ‘Ayn al Taybeh
and other affected qanats, the overall groundwater policy in the region
should be considered. There was a real danger of over-extraction of the
aquifer providing the water supply to the Qarah qanats. On the long term
without proper groundwater management in the whole Barada/Awaj
basin, the future of Qarah’s qanats looked difficult. Economically, the
project could increase farmers’ incomes if water flows increased. The
additional water would enhance the local agriculture and enable a return
to the traditional management system of water rights. However, the
progress of the renovation work was very promising. The specialists were
knowledgeable about the qanat technology and additional sources had
already been opened up. The renovation of Taybeh 3 was also projected to
give more water. Although the prospect of the renovation looked good, it
was not envisaged that ‘Ayn al Taybeh would return to its original
discharge after the renovation project.

Figure 53 - Supervisor from Maaloula checks collapsed
airshaft construction Taybeh 3 underneath the carpark
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Figure 54 - Qanat experts at work in Taybeh renovation

Despite some delay due to cold weather, the work on the galleries
of Taybeh 1 and 2 continued until January 2004. The team decided not to
work on the concrete part of the tunnel that was introduced by the
Irrigation Directorate some years ago. The coordinator of the monastic
community considered this work as the responsibility of the Directorate.
They felt a time pressure to finish within the project deadline and decided
to continue with Taybeh 3, the worst affected branch of the qanat. This
work took place between February and Mid-March 2004. The branch was
most dangerous in terms of health and safety and careful precautions were
taken before cleaning work started. Vaults and walls were rebuilt and
where possible airshafts opened up and casings rebuilt. By the 11th March
2004, the renovation work finished.
In the final report of the monastic community it was stated that
the work lasted 30 days longer than predicted. More than 850 meters of
underground tunnels were explored and 25 tons of mud removed. The
gradient of the tunnels have been restored to increase the water flow.
More than 8 karstic springs were found and connected to the system. The
casing, walls and vaults were rebuilt using original materials and building
techniques to preserve the cultural heritage value.
The monastic community organised an inauguration day on the
29th April 2004 with representatives of all main actors present including
European Embassy delegations with the German and Swiss ambassadors
and a representative of the Dutch ambassador. This inauguration gave
high profile to the renovation and was covered on national television. A
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special plaque built by the municipality of Qarah was revealed to
commemorate the renovation work in front of the qanat ‘Ayn al Taybeh.

8.2

Endogenous and exogenous factors of collective
action

This section provides an analysis of various endogenous and
exogenous dimensions of collective action during the renovation of Qarah.
The orientation-to-action grid of Uphoff is not used at this level due to the
less intimate relationship between the researcher and respondents during
this renovation. We collected the data of Qarah over periods of time with
intervals during the renovation, whilst in Shallalah Saghirah the data were
collected continuously. In our view, Uphoff’s grid can best be used for
analysis at micro-level, preferably the household, when there is a
continuous on-site presence of the researcher. However, in Qarah, we can
use the configuration of main actors both at community level and in the
enabling environment as guidelines for the analysis of endogenous and
exogenous dimensions. Various dimensions will be discussed in the
following section to give an insight into the processes that took place
during the renovation of Qarah.
As explained in previous chapters, the politics of water can be
divided in four categories; every day politics, politics of policy, hydropolitics and global politics86 (Mollinga, 2004, 2001). These four types
have overlaps and connections, but constitute different domains that
require different approaches for analysis (ibid.). Everyday politics, where
the core theme is social relations of power in a community or a region, is
the focus of the following analysis of endogenous dimensions (cf
Mollinga, 2001). Politics of policy is another (higher level) focus of
analysis where formulation and sectoral water policies play an important
role. This level is concerned with exogenous dimensions of collective
action.

8.2.1 Leadership and power
The following section will discuss the power dimensions of the
renovation. As endogenous dimension, the leadership of the renovation
was clearly in the hands of the monastic community. Being the largest
shareholder of irrigation rights in the users community, this was a logical
development. The orientation-to-action of the monastic community is
primarily driven by self-interest in terms of securing their envisaged
future use the monastery for their monastic activities. They had tried to
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Initially Mollinga identified three categories, the category of global
politics has been added later in his theoretical thinking.
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solve the water problem by drilling a well but failed. Therefore the
monastic community resorted to the rehabilitation of the ancient water
supply. But self-interest is not the sole driving factor for the initiative that
the monastic community developed. Together with a particular worldview
of the monastic community on living in harmony with nature, these
endogenous dimensions led to the development of another inspiration of
the renovation. The power of a communication tool provided by a third
party, i.e. the researcher’s use of video for feedback, eventually facilitated
the partnership between the monastic community and the municipality.
The symbolic status and historical value of both the Monastery and the
qanat was of primary importance for the Municipality of Qarah to
preserve the identity of the town in tact.
The position and history of the monastic community gave them
the power to mobilise other main community actors in the configuration
of the renovation. As part of the Qanat committee they could assemble
meetings with the rest of the committee members. Although the monastic
community belonged to the so-called “lowers” (cf Chambers, 2005), they
had power to initiate, convene,
facilitate, coach and empower the rest
of the qanat user community. This
power is partly based on economics.
The Monastery has the biggest
irrigation share. And partly on the
symbolic status that is respected
throughout the qanat user community.
The monastic community exerted this
power unquestionably in the
preparation, initiation and execution
of the renovation. Furthermore by
recognising the expert knowledge of
the other committee members, they
established good rapport with the
second main shareholder, the Zayn
Figure 55 - Nun from monastry
family.
inspecting the work
Another power base for the
monastic community was the access to international funds. The
educational background, ability to communicate in the English language
both written and spoken, the access to communication technologies such
as internet and the previous experience with funding from abroad, all
contribute to the capacity of the monastic community to communicate
with the wider world in a manner that enhanced the development of a
renovation. This technology and knowledge gap with the other qanat users
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set the monastic community above many at community level. It gave them
power over the farmers’ community.
In addition a charismatic individual led the monastic community.
We can identify the monastic community as the prime “initiator” of
collective action. The orientation to action can be placed between selfregarding cooperation and other-regarding cooperation. The self-regarding
cooperation is described above; the other-regarding cooperation is
displayed in the argument that cleaning the ‘Ayn al Taybeh qanat would
help the whole user community from their state of poverty after a period
of loss of the supply of water.
Obviously the dimensions of power are not only present at
community level but also at the higher regional and national level . The
power relationship between the monastic community and the qanat
experts from Ma’aloula and Nebk was comparable to a client and a
contractor. The qanat experts were hired from outside and given free
board in the Monastery. The supervisor of the qanat experts regularly met
with the Mother from the Monastery to discuss progress and results. The
relationship was business like and the monastic community exerted power
over the qanat experts.
The Qarah municipality and the monastic community had a more
or less equal power relationship with each other. They needed each other
to both reach their objectives with the renovation; first to survive and
secondly to maintain the historical identity of the town of Qarah and gain
possible revenue from increased tourism. Whilst the Municipality and the
Directorate of Irrigation related to each other as government institutions,
the relationship between the monastic community and the Directorate of
Irrigation was one of ambiguity. The directorate was the official body to
which the monastic community is responsible for carrying out the
renovation. The renovation was not funded by the directorate, therefore
undermining somewhat the decision-power of the directorate. The
representative of the directorate however built up very good
communication and rapport with both the monastic community and the
Qanat committee. He was a well-respected and well-known individual
whose orientation to action seems to be in the realm of individual
generosity. He truly felt that renovating qanats was good for the future
and worked on qanat renovations for over 20 years.
Let us now look at the power relationships between the monastic
community and the remaining third party actors of the renovation. The
relationship between the funders and the monastic community was
unequal and based on dependency. The mere fact that reporting was
required to unleash funds, gave the funders economic power over the
monastic community and the rest of the actors. Although the community
participation and ownership is one of the conditions for funding, it does
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not take away the institutional power of funders as a paying party. As part
of the ‘uppers’ with their funds they have the power over and power-toempower the lowers.
Lastly, we look at the power relationship between the
international consultants and the monastic community. Although the
consultants are part of the ‘uppers’, the relationship was less unequal than
between the monastic community and the funders. The relationship was
more based on power-with than power-to-empower. However part of the
relationship was also power-over. Both funders and the monastic
community regarded me for example as a qanat specialist and advisor. A
role, which I duly fulfilled based on my previous experience with
renovations, study visits in the region and knowledge about the various
research of qanats region wide. This gave me a power to guide the
intervention. I was not in a position to mediate between funders and the
monastic community and reported to both actors the practicalities of the
renovation. The advice developed in the interim report guided the further
practical steps during the renovation. The final power to decide was with
the funders together with the Mother of the monastic community.

8.2.2

Social relations at user community level

This section looks at behaviour, strategic choices and social
relationships of the user community. The social relationship between the
monastic community and the wider user community of the qanat ‘Ayn al
Taybeh is somewhat ambiguous. There is a sense of distrust from some
respondents about the intentions of the monastic community. The
religious divide that exists in Qarah between Muslim and Christian
farmers have not led to recent conflict between the two groups but in the
past several events have led to religious violence. This violence is
embedded in the collective history of both groups. One cannot say there is
complete trust between the two groups. The recent entry of the monastic
community since 2000, has raised some suspicion about the water use for
the monastery’s domestic water supply from the side of Muslim farmers.
In addition to the religious dimension, the attitude of farmers, who are not
a member of the qanat committee, towards qanat renovation, determined
their willingness to cooperate actively in the renovation. The traditional
management of the system does not require the farmers to contribute
labour to renovation. An exception is made if a user is not able to pay
contribution to the sunduq and prefers to work unpaid in maintenance
instead.
In general, the user community was taking a waiting position
towards the renovation. As long as there was no visible water increase,
they did not feel inclined to work. Since the drying up of the ‘Ayn al
Qutneh, Qaz and ‘Ayn al Taybeh, the farmers had lost the output of large
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areas of irrigated land and turned to other sources of income as a solution.
If they had other land, they would farm on lands belonging to the qanats
that had increased. Another livelihood strategy was to find work in
trading, construction work and urban employment. The natur of the
reservoir of ‘Ayn al Taybeh, whose prime responsibility it was to divide
the water rights, stopped working on a daily basis after the decrease in
water flow in beginning 2002. The house of the natur was standing empty
and disused next to the reservoir. Only those users with land close to the
reservoir were irrigating whenever it was their turn.
Gyawali (1998) distinguishes five styles of organising based on
cultural theory; hierarchy, egalitarism, individualism, fatalism and
hermits. We can see that the traditional organisation of qanat systems in
Qarah reflected in that of the renovation is based on hierarchy. The system
depends on a high degree of organisation for construction, maintenance
and distribution of the water. There are power differences and unequal
roles for members in this hierarchical structure. But we see that the
organisation is moving from hierarchy towards individualism influenced
by exogenous factors such as migration changing economy, markets and
population dynamics in the enabling environment. Due to migration and
the influx of off-farm income, the users are able to negotiate, sell and
bargain on irrigation rights. There is also certain fatalism towards
renovation, coping with everyday living as best as fate allows (Gyawali,
1998). The convincing argument for this is the perception of users that the
main cause of the drying up of qanat is outside of their control. Therefore
it is of no use to renovate a qanat when there is no prospect of increase in
flow. “It is all up to God, we can not help it” is the general conclusion that
is drawn. Some farmers have expressed that the real cause of the drying
up is either due to the low rainfall or the existence of wells in the West.
Some claim that the pump wells in Lebanon are responsible for over
extraction of the water from the aquifer. In this approach the drying up of
‘Ayn al Taybeh, can only be reversed if there is a comprehensive strategy
for regional groundwater management.
The user community of ‘Ayn al Taybeh was involved in the
renovation of the qanat on several levels. The issue on the evaporation
from the open channel had been discussed with the Zayn family in Qarah.
Motivated by the increase of the water flow, the qanat committee decided
to clean out both the channel and the reservoir. Furthermore the users
communicated with the qanat experts from Ma’aloula and Nebk on the
work in the qanat galleries. For example in the sources section, a possible
connection with the qanat ‘Ayn al Qutneh could have caused the water to
flow from the qanat ‘Ayn al Taybeh to ‘Ayn al Qutneh. In the past, both
farmers’ communities have closed this connection to prevent further
conflict between the two farmers’ communities. The workers from
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Ma’aloula were made aware of this past and took that into account during
their work.
The users were not involved in the renovation work on a daily
basis. One of the main reasons for this is the fact that the professional
expert workers preferred to do the job underground. Apart from the
professionalism there was also a sense of fear from the user community to
work underground. Some years ago a farmer and his son were found dead
in one of the qanats after a cleaning effort when an airshaft collapsed on
them. Several other instances of qanat accidents were known in Qarah and
thus had spread fear amongst the farmers. The users built up the airshafts
walls above ground once the workers from Ma’aloula have finished their
underground work. They also took care to renovate the open channel once
more water was recorded after renovation. Despite the low involvement,
the users were very content with the work that the specialists from
Ma’aloula delivered. Obviously if they could see more water produced,
they would return to their lands and the natur would work again,
according to the respondents.
Another issue is the social relationship of the Monastery with the
neighbouring chicken farm. The chicken farm owner has dug a well
several years ago; it is unkown how deep the well reaches but it likely that
it has influenced the flow of ‘Ayn al Taybeh 3 negatively because of its
location. The issue had been discussed with the representative of the
Directorate of Barada and Awaj in terms of well licensing control.
Officially the law of harim (no drilling of wells within 1.5 km from the
qanat source) applies to the chicken farm owner and he should not be
allowed to drill a well. The governmental laws should be sufficient to
control the groundwater management of the chicken farm owner.
Although they might have the institutional power to close down the well,
the Irrigation Directorate did not show any intention to close the well of
the chicken farm.

8.2.3 The role of third parties and funding agencies
The involvement of a third party in the form of the funders as
main actor of the collective action is an important issue in the successful
execution of the renovation. Here is where the paradox of participation
and development plays a role. The economic power that the funders
possess over the community determines, either willingly or unwillingly,
much of the course that the renovation is taking. The conditions imposed
by the funders in carrying out the renovation is the active involvement and
contribution to the project of the user community. On the other hand with
project deadlines and administrative reporting requirements, the user
community is dependant on the ability of the Monastic community to
rerspond for these conditions. Just as with the renovation of Shallalah
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Saghirah, the question is posed whether this collective action was truly
community based ?
Again it is important to look at the role of the third party in the
renovation of Qarah. We can distinguish three main actors as third parties
in the collective action; the irrigation directorate, the international
consultants and the funders. The municipality is not regarded as third
party but as agent for the user community. The primary role of the
irrigation directorate was one of law enforcement, giving the activity
justification. With the involvement of the government, the collective
action was given an official profile. Furthermore the renovation was
subject to government regulations concerning groundwater use and health
and safety. The irrigation directorate was responsible for the enforcement
of these regulations.
The international consultants functioned as advisory agents. They
were mainly present to give technical advice and as such have a
consultative role towards the user community. They did not have any
financial decision making power over the renovation nor could they
determine the exact course of the execution of it. However, the perception
and status of the international consultant gave them a certain respect with
the user community. First of all the consultants were European which is
synonymous with “high tech knowledge” for many of the user community
members. Therefore the advice given was not taken lightly. This was in
contrast with the perception of the contractors who had in the past carried
out government-supported rehabilitation. They tended not to be respected
by the farmers. An endogenous equivalent to the respect that farmers
have for international consultants, is the advice that is given by a zohari,
or water dowser. In fact I would argue that a zohari were given most
respect.
The funders functioned as a financing agency. They played a
crucial role. Without the involvement of the funders, the renovation would
not have taken place in the manner, or over the relatively short period, that
it did. Although the initiative did not come from the funders, their
approval of the proposal gave them the financial power over the monastic
community. The monastic community was the initiator of collective action
with investment from the qanat committee but main part of the investment
came from outside and not from the community.
This brings us again to the crucial question of development; can
community based intervention with participation at the highest level be
expected in the case of a well-intentioned financial donation if there are
demands and controls from funders? The contradiction is clear; a
conditional gift automatically creates an unequal relationship between
funder and receiver and implies dependency, which contradicts the
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paradigm of participation87. Lenders or funders maintain unequal relations
and power over recipients through the ever-changing demands they make
on administrative capacity (Chambers, 2005).
Paradoxically if all conditions for spontaneous collective action
and participation were present on the ground, the user community would
not automatically seek outside assistance. The receivers would have
sufficient self-esteem, trustworthiness, responsibility and autonomy to
take care of themselves. As part of the various endogenous dimensions, it
was mainly the lack of economic resources at ground level that drove the
monastic community to request financial assistance. The fact that the
funders subsidised rather than gave a loan made it easier for the
community to decide which type of funder to approach. If people can
choose between a loan and a donation, the choice is clear. The funders on
their part wanted to know if their money was going to be well spent and
placed conditions that guarantee the responsibility and trustworthiness of
the receivers.
None of the mentioned third parties assumed the role of conflict
mediation. This was not necessary because no major conflict arose during
the renovation. Conflict mediation and management is an endogenous
factor below community level and embedded in the traditional
organisation of the qanats in Qarah. The social cohesion of the user
community was strong enough before the renovation not to become a
platform for conflict. The qanat committee would have solved internally
any conflict that had broken out. Respondents explained that in difficult
cases, the municipality would have been the next mediator after the qanat
committee.

8.2.5 Hydrogeological impact of the renovation
This section gives an insight in the hydrogeological impact of the
renovation. As mentioned before, the aquifers of Qarah are difficult to
exploit with modern pump technology due to the nature of the soils. Qanat
technology seems to be the best approach to the provision of water
services. We observed that the majority of the qanat water of the qanat
‘Ayn al Taybeh comes from small (2cm) to large (25 cm) karstic holes in
the Palaeogene rock. According to the local inhabitants only certain layers
of the Palaeocene contain water, which they call “Qadan”. Karstic holes
from which water is flowing have also been observed in ‘Ayn al Qraizah ,
‘Ayn al Baydah and ‘Ayn al Qaz. During the renovation these karstic
holes in the limestone rock were found and cleared to lead their water
87

Chambers (1983, 1998, 2005) pleas for a levelling of power relations
through a synergy of reducing demands from the “uppers’ and increasing
responsibility of the “lower”
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back into the qanat tunnel. This has mainly contributed to the increase of
flow after the renovation.
We do not have exact discharge data of the flow after March 2004
but a general impression of the qanat flow can be derived from secondary
data. It was reported by the monastic community that the qanat flow
increased three fold after the renovation. The increased flow was the
reason for a cautious happiness expressed by the monastic community in
the final briefing to the funders sent in May 2004:
(…) It is not the first time in history that Ayn Taybeh Qanat has run dry. Even
though the flow of water has increased three times following the renovation work,
it is not sufficient to give life back to our Bustan. Nevertheless, hope remains that
the period of dryness will come to an end. In the meantime the very instrument to
provide water is the Qânat and, thanks to three Embassies who believed in it,
THE QANAT IS NOW RENOVATED! Many thanks to our sponsors !(…)
source: Briefing II - 20th of October 2003 - 11th of March 2004

Almost a year later following the rainy season of 2004/2005, the qanat
flow had definitely increased as expressed in an email message that was
sent by the Mother of the monastic community:
(….) Good news! The ‘Ayn al Taybeh Qanat is RUNNING AGAIN !! It has now
reached half of its former volume: more than 300 m3 per day! Now Qarah is
asking if we could not use the same technique to renovate the Ayn al Qass Qanat.
We will invite the three ambassadors to make a new proposal. God bless you,
dear Joshka. Without you, this dream would not have been possible(….)
source: Email message 01/04/05

Apart from the indication of a certain level of dependency on the
funders and to a certain extent the international consultants that we read in
both messages, it also expresses that the technical result of the renovation
was promising and reached its goal of increased water supply. Reportedly
the natur went back to his daily work and farmers have begun irrigating
their land again. The enthusiasm of the monastic community led to a
willingness to start a proposal for similar renovation work with the qanat
‘Ayn al Qass.

8.2.6 Cost-benefit analysis of the Qarah renovation
This last section will discuss the various questions of
sustainability that are raised after the successful renovation of the qanat of
‘Ayn al Taybeh. Looking at its history, the qanat’s age has proven a
capacity for a long-term physical sustainability, having been used for
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more than 1500 years. But this does not account for the social and
economic sustainability in a changing modern enabling environment. In
this section, we will look at respectively the economical cost-effectiveness
of the renovation and the prospect of sustainability in relationship to
environmental and societal change in the locality and in the region which
includes Damascus.
We will start with the main contributors to the renovation. The
funders had each combined their contribution to the renovation. If we look
at the investment of the German Embassy88, they have spent a total of
8246,70 on the renovation in Qarah. The combined investment of the
funders was $23,810,- this was used for equipment, construction materials
and workers’ fees.
The monastic community invested mainly in opportunity costs
such as voluntary labour time for the nuns, accommodation for the
supervisors and international consultants. There is no data on what daily
fee rate a nun would earn; the original proposal suggested a fee for the
project coordinator of $100,- per day. Taking this as a guideline and 30
days of budgeted working days, it means a labour investment of $3000,-.
Normally, the monastic community does not request any price for staying
at the monastery but expects a donation of the visitors. In total they
accommodated the qanat experts for 139 days, and the international
consultants for respectively 2 and 4 days. Assuming a “donation rate” of
$25,- per day for accommodation, this cost the monastic community
$3625,-. After the project, they had a deficit of $266,54. So they invested
an estimated minimum total of $6891.54.
The Qanat committee had pledged in the proposal to the funders
that they would be ready to provide three workers per day for three
months as opportunity costs. Based on a daily fee of $10,- this would
amount to $1890,- investment.
The Qanat experts and their supervisor did not invest in
opportunity costs. They were subcontracted for their work and earned a
fee. Insurance for health care and accidents was provided by the project.
The Qarah municipality had pledged the lending of bobcats and
trucks if needed. It is not clear whether this equipment was extensively
used. However the first report mentions that the municipality had not
provided the machines yet. The Directorate of Irrigation had invested the
time of one of their staff in the execution of the project. The exact salary
88

http://www.damaskus.diplo.de/de/05/Wirtschaftliche__Zusammenarbeit/Li
st__of__small__sized__projects.html
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Calculated value
INPUT
Funders
Monastic community
Qanat Committee
Qanat experts
Qara Municipality
Directorate of Irrigation
International consultants

$23,810.00
$6,891.54
$1,890.00
$0.00
n.a.
n.a.
$1,250.00

Total minimum investment
OUTPUT
Pure benefit
Free water
Agriculture

$33,841.54
Best-case
$2.53 million
n.a.

Multiplier benefit
Tourism
Cultural heritage
Promotion and image EU/Syria
Public Environmental Awareness
Environmental services

Realistic
$253,130.00

n.a.
n.a.
n.a.
n.a.
n.a.

Total minimum benefit

$253,130.00

Table 24 - Cost-benefit analysis renovation Qarah

of this representative is not known and since this staff member only came
on short visits, this investment was negligible.
The international consultants have invested in opportunity costs
for labour and time for the renovation. The first consultant had visited the
renovation site in between another professional mission. In the case of
myself, I had relocated to Europe and had to take holidays from my selfemployed work. The funders did not provide for consultancy fees, because
this was a small sized project. My travel from the UK to Syria however
was covered including accommodation and living expenses. Would
international consultancy fees have applied to my mission, it would have
cost a minimum of $250,- per day. I have spent at least 10 days
voluntarily, which amounts to a total minimum personal investment in
opportunity costs of $1250,-. Adding the individual investment of each of
the main actors, it amounts to a total minimum investment input of
$33.841,54.
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The output is more difficult to determine in exact figures, since
there are various multiplier effects and indirect benefits that I am not able
to monetise for each actor individually. For example, environmental
services are difficult to monetise. Firstly this has to do with the size of the
resource in question; water. Environmental resources are in general too
extensive for individual ownership. Human uses of natural resources
create impacts in the larger environmental ecosystem both positively
(increased biodiversity) and negatively (lowering groundwater table)
(Rose, 2002). Secondly, without standard national monetisation of
environmental services, there can be only a guess on the financial value of
environmental multiplier benefits for the user community.
However considering the hydro-geological output of the
renovation, we can develop an estimate of the pure benefit to the user
community. The renovation has secured the free water supply for the user
community in the near future. The local price of tank water is 300 SYP
(50 SYP = 1 USD) per 2,5 m3 including the rent of the tractor that brings
the supply. The qanat drinking water does not have a local value but is
generally considered of better quality than the piped water supply. With
this information we could develop an estimate of financial opportunity
gain based on the local price of water.
The renovation resulted in an increase of continuous qanat flow of
a minimum of 300m3 per day. This was half of its former volume and
could potentially amplify. If we assume that the qanat will provide at least
10 years of non-interrupted water supply until the next maintenance action
is needed. This means an estimated supply of 1095000 m3 in ten years.
Not considering monetary inflation, fluctuation of qanat discharge this
would mean a total value of 131.4 million SYP, which is an equivalent to
$ 2,53 million USD. Obviously this figure is a “best-case scenario” with a
lot of uncertain variables ignored, such as the impact of the groundwater
use in the wider region, climatic changes, war and social upheaval and
many others. A slightly less positive, but more realistic, scenario would be
a calculation based on 3 years of continuous qanat flow of 300m3 for at
least one-third of the year. In this case the total value of the drinking water
supply would be 13.14 million SYP, or $253.130,- USD that the users do
not have to pay for tank water supply for drinking and irrigation.
Surprisingly in both scenarios, the total input of $33.841,54 is just a
fraction of the projected benefit in the form of pure drinking water value.
Moreover the next renovation exercise will not be as elaborate and costly
as the recent renovation, assuming there is annual cleaning and
maintenance, which will be paid by the qanat committee.
Agricultural development is another pure benefit; most of the
qanat water is used for irrigation and this provides direct water supply to
the abandoned farmers’ fields leading to increased agricultural production.
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However agriculture does not come without costs. Agricultural investment
is mainly put into seeds, crops, horticulture, agricultural equipment,
irrigation technology and costs of land and water rights. The costs of land
and water are combined because a farmer in Qarah would buy land
together with the attached water rights. The price of land/water depends
on various dynamic and static factors. Three main determining factors are
(1) The current discharge of the qanat; the more flow the more expensive
the water right. (2) the proximity of the qanat to the town centre; the more
distant the location the cheaper the water and land right in qanat. (3) the
quality of the soil. On average 4 dunum of land (4000 m2) in ‘Ayn al
Taybeh would cost 150.000 SYP (50 SYP = 1 USD) giving an irrigation
right of 1 hour. This is a one-off payment to the qanat committee in case
of change of ownership through sale.
Per year between only 1 or 2 sales of land/water take place in
‘Ayn al Taybeh whereby ownership changes. The main reason for buying
land with water is the investment to build a summer farm or to increase
existing agricultural property. The main reasons for selling land are
migration, change of investment priorities such as building a house in
town and swapping land for land closer to existing agricultural property.
The last reason does not happen often and is most traditional. It has roots
in the inheritance of land; to keep the family land connected, a father
would rather want to accumulate one large piece of land rather than many
smaller pieces scattered over the garden or even over several qanats.
Therefore he will try to sell and exchange land to create a manageable
piece of land to be able to divide amongst his sons.
Next to investment to buy land with water, there are the annual
qanat maintenance costs to be paid to the qanat committee. The payments
that the users contribute to the sunduq for the maintenance vary on the
qanat location and the fluctuations in discharge as well. In ‘Ayn al
Taybeh, a farmer would pay between 500 and 1000 SYP (50 SYP = 1
USD) per year to the sunduq for 4 dunum of land, for 1 hour of irrigation
water. With such investment, the benefit will come from the agricultural
production. Unfortunately the data collected do not justify exact
monetisation of the increased income from agricultural revenue. However
multiplier benefits for agriculture produce can be found in the added value
that is gained from the fact that there are few products still irrigated with
pure qanat water. Most farmers have changed crops to horticulture and
drip irrigation which offers future potential. Obviously, this type of
benefit requires attention to marketing and a guaranteed consumer
demand either nationally or internationally.
There are other multiplier benefits in the wider enabling
environment of the action. Just like opportunity costs these benefits are
hidden and not explicitly mentioned in financial reporting. The main
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multiplier benefits identified are; increased potential for tourism,
conserved cultural heritage, the promotion of improved image of
diplomatic relations between the EU and Syria, as well as the improved
public environmental awareness and environmental services.
Looking at the cost-benefit analysis it is not difficult to see why
the monastic community was more determined than the other farmers in
the user community to renovate the qanat. Their survival depended on the
sustainability of drink water supply from the qanat. Their alternative
supply in the form of tanks could not have been financially viable. For the
user community this was slightly different. The introduction of municipal
piped water supply, removed their reliance on the qanat for drinking. So
for them it did not matter if they did not pay for the free drinking water,
most users’ live in the town anyway. Their main goal was to gain water
for irrigated agriculture. It could most likely be the reason why their
incentive to contribute to the renovation increased after observing the
increased discharge. However it is unlikely in a wider enabling
environment that agricultural revenue could be a main driver for collective
action. Most farmers were retired and considered the transformation of
society - via of off-farm income, urbanisation and migration - to be more
beneficial for the younger users’. They had the option to choose other
livelihood strategies than farming. The perception of fast money and nice
cars was probably more appealing in general than traditional qanat
farming, despite the multiplier benefits of the qanat renovation.

8.3

Conclusions

The renovation of qanat ‘Ayn al Taybeh can be summarised as a
successful qanat renovation both technologically and socially. The
enabling environment was favourable for collective action and a total of
seven main actors have been identified. Compared to previous
government subsidised qanat renovations in the Qalamun region, the
renovation in Qarah was carried out following the traditional techniques
where possible using the local expertise of the qanat users and experts.
Leadership and power dimensions determined the process of initiation to
the collective action and the main initiator of the renovation was the
monastic community of Dayr Mar Yaqub led by the Mother.
An analysis is provided of the various power relationships
between the monastic community and the other main actors during the
renovation. Social relationships at user community level are analysed in
relation to their behaviour and attitude towards qanat renovation. The role
of third parties in development revealed various endogenous and
exogenous dimensions of this collective action. In the analysis of the
renovation, Uphoff’s orientation-to-action grid is not used because of the
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less intimate relationship between the researcher and respondents
compared to the renovation in Shallalah Saghirah.
A cost-benefit analysis of the renovation identified the input of
each main actor and the output in the form of pure and multiplier benefits.
Even without monetisation of multiplier benefits and based on a rational
choice theory of collective action, the strong traditional design principles
and considerable economic benefits should have guaranteed the
maintenance of the qanat in future. In the field, however we have
observed that despite the projected benefits in an ideal world, spontaneous
collective action did not take place previously. It only started with an
energetic initiator, the use of video feedback and other participatory tools
and involvement of a third party, namely the international funders.
Following cultural theory, the lack of spontaneous collective action
without involvement of a third party can thus be explained. We observed
that fatalism and an attitude of laisser-faire of the user community
hampered the initiative to develop collective action spontaneously. It took
considerable energetic and committed initiators to start up the collective
action.
Another factor that determined the lack of previous spontaneous
collective action of the user community was a change in drinking water
supply in Qarah. The using community all benefited from municipal piped
water supply services, although the monastic community had to replace
drinking water from the qanat with the much more expensive form of
tanker water. Hence the main initiator was driven to collective action by a
self-regarding urgent need for ‘free’ drinking water.
Other reasons for the non-emergence of spontaneous collective
action could be found in the impacts of both environmental and societal
change. In a broader perspective, various transformations are taking place
such as population growth, migration, conflict, changing worldviews,
environmental change, technological and infrastructural development as
well as political developments, climate change and international
development policy and trends. The exploration of these transformations
is important to be able to say something about the future sustainability of
qanat renovation. It is unrealistic to view qanat rehabilitation in isolation
as if it means going back to an “ancient status-quo”. Rehabilitation of
qanats can only succeed if married successfully to modern developments
taking place in the enabling environment, a process of retro-modernisation
if you like. The next chapter will compare the two renovation case studies
in the light of social and environmental transformation.
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Chapter 9

Comparison and conclusion

Introduction
This chapter concerns the question, which various socio-cultural
and biophysical elements in qanats as human ecosystems can be identified
in relation to its use and maintenance. I aim to provide an answer by
providing a comparison between our two presented case studies of
Shallalah Saghirah and Qarah. I will present a human ecosystem model to
contextualise collective action and identify various elements of qanat
systems to guide us in our comparison. The importance of the assessment
lies in the analysis of various contextual elements that influence collective
action in a Middle Eastern environment in order to place qanats and their
maintenance in a development intervention context.
First, various biophysical and sociocultural elements to include in
qanats as complex human ecosystems and how to visualise them will be
explored. I will look at qanats as human ecosystems whereby the users are
integral part of the biophysical system. The qanat system is considered as
a socio-geographic unit that is nested in larger systems on regional,
national and international scales (cf. Uphoff, 1998; Pavao-zuckerman,
2000; Stepp et al., 2003).
Secondly, I look at transformations taking place in the multiple
physical, biological, social and cultural environments of qanats and their
users in respective case studies. Transformations taking place at different
scales in the wider supra human ecosystem, shape the individual and local
experiences of users and consequently determine the orientations-toaction per user or per group of users (cf. Uphoff, 1998; Molle, 2004).
Hence the longer-term sustainability of qanats relies on how the users’
orientations-to-actions are shaped. Molle (2004) finds similar
developments in his study of a qanat village in Iran where interventions
and event at different scales, such as the introduction of a dam or pump
wells, influence other parts in the wider basin.
This brings us to a third consideration; the energy input into the
human ecosystem in the form of collective action to maintain qanats.
Wilkinson states that the quality of a qanat system should not be measured
in terms of its length and depth but of its ability to flow for a long term
(Wilkinson, 1977). Sustainable collective action of its users community is
vital to achieve a longterm flow of a qanat. We will look at the local
histories, context, perception and the relation between collective action,
heterogeneity, exit options, power and leadership.
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Organisation of this chapter
The first part of this chapter attempts to analyse various elements
of a qanat as human ecosystem. The second part concerns an in-depth
comparison between the two sites and how this can give clues on the
influence of transformations on qanat use. It will also look at
transformations that are continuously taking place in the wider world in
relation to the two case study sites of Shallalah Saghirah and Qarah. The
third part discusses the “energy” input in the form of collective action
necessary to keep qanats “alive”. It looks at the importance of local
history, perception, power and heterogeneity. In conclusion, the final
section presents the main conclusions of this study in relation to my
research questions and provides policy recommendations.

9.1

Analysing qanats as human ecosystems

In this section, the various elements of qanats as human
ecosystems will be explored. We will look at the qanat as a complex
human ecosystem at community level. At higher levels, a qanat system is
part of a wider complex with other human ecosystems. In this approach,
sociocultural and biophysical transformative processes are incessantly
taking place in a supra human ecosystem. This concerns for example
communities that conduct groundwater extraction both by means of
pumps and qanats. The above is important for assessing the sustainability
of qanats; ecosystems are sustainable when the social and the
physical/ecological elements are co-adapted and in balance (Marten,
2003).
To survive, the qanat system needs energy intake from this wider
environment. It relates to the second law of thermodynamics, which points
out that energy always flows from one state of high energy to another of
lower energy. This energy intake is in the form of both “social energy”
(collective action, commitment, water use) and “physical energy”
(sunlight, rainfall, water supply, construction). If these energy flows do
not take place, the qanat system reaches a “terminal state of equilibrium”,
in other words “dies” and dries up.
Outcomes of transformative social and biophysical processes
(population growth, economical changes, industrialisation, political
change, war, drought, earthquakes, climate change etc.) in the supra
human ecosystem are irreversible. The human ecosystem changes and it
will be impossible to return the qanat system to its state prior to the
transformation. It means that you cannot define qanat restoration in the
form of a return to a supposedly “balanced” state prior to the change. We
can only look at those relics of the past that kept qanats “alive” for such a
long time. This calls for a pragmatic, practical and adaptive approach that
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takes into account new and old water abstraction technologies, changing
irrigation methods and continuous socio-political transformations in the
supra human ecosystem.

9.1.1 Elements of the qanat as human ecosystem at
community level
The qanat users as consumers in a human ecosystem are
surrounded by multiple social, cultural, biological and physical
environments containing elements that interact with each other. Qanats as
human ecosystems are extremely complex ecosystems; the following
overview of elements is a conceptual model and certainly not exhaustive
but it attempts to visualise the main elements we observed in relation to
qanat systems in Syria. We start by looking at a qanat community as a
consumer unit embedded in cultural, social, biological and physical
environments symbolised by concentric spheres (Figure 56). We have
used symbols adapted from Heemskerk et al. (2003) of their exploration
in using conceptual models as interdisciplinary communication tools
(Figure 57).
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output

Figure 56 – Representation of qanat community as a
consumer unit (adapted from Stepp et al., 2003)

= consumer(s)
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= energy source

= information flow

= information source

= storage of matter, energy or information

= main natural resource
= interaction or exchange

Figure 57 – Symbols used in representation of human ecosystem
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Figure 58 – Partial representation of a qanat as human ecosystem
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Figure 58 gives a partial representation of a qanat as human ecosystem
where biophysical and socio-cultural elements are found in a
configuration that serves as an ecological energy input and output system.

Biophysical elements
Identified as main biophysical elements are climate, rainfall and
solar energy, geology, soil, energy power, water quality and quantity,
vegetation and agriculture, tunnel construction, irrigation technology,
physical infrastructure. Geology, rainfall, water quantity and groundwater
levels are among the most important physical elements for the
sustainability of the qanat as a human ecosystem. There are a number of
biophysical reasons why qanats may fail locally: climate change and
drought, earthquakes, a drop in level of the water-table due to
overexploitation or the construction of the qanat itself (Lightfoot, 1996;
Beaumont, 1989; Wilkinson, 1977). In those sites where falling
groundwater levels have not yet affected qanats, it is more likely that
renovation succeeds. Traditionally when groundwater levels were
receding, the qanat was prolonged or a reservoir (“birkeh”) built to collect
the water before dividing it to the farmers. A consequent implementation
of the traditional law of “harim” around a qanat is aimed at ensuring a
stable groundwater level. However this does not work when the qanat
draws it water from deeper aquifers recharged outside the harim borders.
The entry of fossil fuels and electricity for power directly affected the use
of qanats as means of irrigation. It paved the way for the use of water
pumps that were in direct competition with qanats for the aquifer
exploitation.
The qanat construction is another important physical element of
the qanat as human ecosystem. Within the traditional realm, many of the
ancient qanat workers died due to the nature of the job, accidents and
collapsing of tunnels. The infiltration based qanats that were observed
were badly damaged by floods and poor maintenance. Stone lining
consisting of basalt or hardrock slates strengthens weak parts of the
tunnel. Spring based qanats have the strongest construction in Syria. They
are dug in hardrock and most of them are consistent over the entire length.
In the water transport areas however, supportive beams and walls are
observed to prevent collapsing of the tunnel. If there is any doubt about
the consistency of the underground tunnel construction, care should be
taken and renovation always reconsidered out of safety reasons.
Today, materials such as concrete and cement are used for
construction. Supportive iron beams and scaffolding to prevent collapsing
when cleaning the unsafe parts are a good solution. A safe way to
renovate infiltration-based qanats is the complete removal of top soil
which leaves an open trench. This trench can be covered with a U-shape
300

tunnel either made of concrete or other lining material. The U-shaped
tunnel is place upside down and the bottom of the tunnel is open in the
water production section to allow infiltration and lined in the water
transport section to prevent seepage. This technique is used in Oman
where special developed reinforced concrete is used as construction
material. Obviously this is a costly operation.
Vegetation, irrigation methods and technologies are important
biophysical elements for the use of the qanat water. Irrigation technology
determines the water use efficiency and can serve as a control measure of
the water demand. If a qanat is to be used for irrigation, the amount of
discharge should be enough for at least a certain degree of selfsufficiency. If the discharge provides a good surplus and the local physical
infrastructure and markets are favourable, irrigated agriculture will
enhance qanat use. However, as we have observed profitable agricultural
production does not have to be the main drive for keeping qanats alive.
Drinking water supply is as important and there are numerous examples of
qanats that are maintained without a thriving irrigated agriculture
economy.

Socio-cultural elements
Identified as main social elements of the qanat as human
ecosystem are orientation-to-action, power relations and agency, conflict
management, communication, governance, government support,
knowledge, worldview (i.e. information and belief systems), markets,
demography, water use and resource allocation.
Governance and resource allocation are important socio-cultural
elements. The willingness of users to maintain the qanat is guaranteed by
a system of financial contribution to a representative governing body of
qanat users. However we see that growing markets force qanat users to
look for other means of investment. The economic profit of the qanat is an
important dimension for the development of the level of local
commitment in maintaining the qanat. It also relates to a level of
opportunism in a community; new interventions in the human ecosystem
could be an opportunity to redefine water rights in order to make profit
from the qanat water. Similarly Vincent (1990) found in Yemen that some
water projects turned from disputes into conflict due to this opportunistic
spirit. She warns for the nature of potential opportunism that needs to be
considered in the early stages of a project that concern changing economic
circumstances.
We have found that power relations concerning qanats are based
on a strong hierarchy and unequal relations between users and
shareholders. The biggest shareholders are represented in the qanat
committees and often have the most important vote in decision making on
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resource allocation and maintenance activities. The local decision making
processes concerning qanats is based on consensus and unanimous
agreement rather than a majority vote. Abraham & Platteau (2004) state
that in close-knit societies majority voting is not acceptable because it
would “officialize the existence of disagreements and the minority would
feel justified to behave as it likes”. The majority voting principle is then a
threat to the continued personal and amicable relations that determine the
reproduction of the group (Abraham & Platteau, 2004).
One important social element is the worldview of users that is
distinctly influenced by previous experiences and local histories. We saw
in the pilot study that events in social history strongly determined the
actors’ orientation-to-action. The changing worldviews affect for example
the relationship between the older and younger generation and are a cause
of conflict. Where the older generation generally has a strong sense of
tribal affiliations and prefers a peaceful rural life, an emotional need that
has been termed “biophilia” (Marten, 2003), the younger generation
prefers a modern urban environment where the secular society and
individual development is at the forefront.
If we look at conflict management, we conclude that a strong
local leadership is a condition for management of qanats as a common
water resource. Serious disagreements are likely in communities with lack
of leadership, internal divisions and historic feuds over water resources
(Vincent, 1990). Vincent describes that dealing with disputes is an
important source of validation and in much disputing is highly ritualised
in many societies and even have a strengthening role (ibid.). She does
warn that conflict on the other hand, is more dangerous and can cost
development interventions considerable damage (ibid.). In Shallalah
Saghirah, we saw that internal disputes often have very little to do with
actual water management and are found in the personal spheres of family
relations, marriage, gossip and family honour. If the disputes are not
managed properly the resulting situation can turn into conflict and
seriously reflect on collective action and social cohesion necessary for
qanat maintenance. The resource scarcity can then be related to conflict in
three ways: as proximate causes, as means of conflict and a rationalisation
of the conflict (Naff, 1994). In Shallalah Saghirah we see that the access
to the scarce water supply is used as means of sabotage between
conflicting parties.
Power symmetry and asymmetry are vital keys to conflict
management at community level. If power is asymmetrical e.g. one actor
holds such a predominant or hegemonic position to be able to determine
whether and in what circumstances cooperation will occur, then
overriding interests will induce cooperation rather than conflict (Naff,
1994). In the traditional Arab rural areas, a strong village, religious, tribal
302

or family leader is a condition for good conflict management and social
cohesion. It is observed that where maintenance and management of
qanats is successful, like in Qarah and Dmayr, power relations are
traditionally asymmetrical. However the rate of migration and changing
worldviews of younger people influence the traditional social cohesion
negatively. In these cases, individualism, power symmetry and
decentralization have taken over and the traditional collectivism is
weakened. Hence the abandonment of qanats is enhanced.
Looking at communication as a social element there are
differences in the approaches used to convey and receive information.
Whilst in traditional Arab culture, the public scrutiny and honour guide
indirect personal communication, a participatory and decentralised
approach is focused on direct communication without the overriding
influence of honour. There is a certain intimacy in the traditional
approach, important are the primacy of personal involvement and
reputation of the communication partners. In a participatory approach,
openness and transparency in communication are highly valued and other
media than verbal language will also be used to convey ideas such as
video, internet, television. It is the more Aristotelian approach whereby
emphasis on communicator, influencing, control and intellect and rational
action are important (cf Feek & Morris, 2003). The participatory
“democratic” directness can clash with the traditionally Arab form of
communication that is bound to social rules and regulation, mainly to
avoid loosing public face and not to embarrass your communication
partner. We saw good examples of that in Shallalah Saghirah. However,
forms of communication such as video, enhanced collective action in
Qarah.
In terms of governance, a clear definition of ownership is
necessary to avoid conflict after qanat renovation. The user community
bears the ownership and consequently the responsibility for maintenance.
It is necessary to have a defined system of rights, control and regulations
on water, to be used when water increases or flows after maintenance.
Newly established institutions such as introduced water users associations
could not easily manage a qanat. We see that where the customary
systems of governance have a long uninterrupted history and are still in
tact like in Qarah, the qanats are maintained. At those sites where the local
history of governance was not that old, or interrupted, the local
institutions were relatively weak. Those qanat systems were most
vulnerable for transformations in the wider world that influenced qanat
maintenance negatively such as the introduction of diesel power operated
pumps.
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9.1.2 The human ecosystem at regional level; are pumps
and qanats compatible?
Looking at the qanat human ecosystem at a wider regional level,
for example a watershed, we see there is a co-existence between the use of
diesel power operated pumps introduced after the emergence of
mechanised technology and the use of gravity led subterranean tunnels.
Figure 61 shows the communities of borehole users and qanat users as
separate consumer units in a wider ecosystem competing for the same
natural resource (water).
In a mechanised situation we find the use of pumps, operated by
fuel with costs depending on world price fluctuations. We see the use of
surface water irrigation using furrows but can also observe advanced
irrigation techniques like drip irrigation that are further developed by
continuous agricultural scientific research. Furthermore in this situation,
the farmer is focused on private ownership of the borehole. We find a
dominance of individualism in a decentralised system;
Everybody owns his own water supply and the production is
focused on the market demand. Governmental laws on well drilling aim to
prevent the drying up of aquifers. In an ideal world this could be a
sustainable system, however the reality is that population growth increases
water demand exponentially. Poor legal control causes an evasion of the
laws and over exploitation of groundwater. Wakil (1993) confirms that
increasing water demands and therefore the fall in groundwater levels in

Figure 60 - Borehole users

Figure 59 - Qanat users
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Syria are determined by two factors only: population and irrigation.
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Figure 61 - Partial representation of a qanat human ecosystem at regional level

In a non-mechanised situation, we find qanat tunnels that draw
groundwater to the surface using only gravity. Because it relies on a
natural balance between outflow and inflow from the source aquifer, the
tunnel can never take more water than is recharged by rainfall. Airshafts
to provide air to the excavators charged with their upkeep intersect the
tunnel. The type of irrigation is flood irrigation. The maintenance, water
use and irrigation are based on a strict set of local rules concerning
inherited or traded rights and duties towards the qanat system. Drilling of
wells in the vicinity of the qanat is forbidden, based on “harim” which
finds its origin in Islamic law. Traditional knowledge provides informal
education on qanats that is passed from generation to generation. It
concerns knowledge on the regulations, maintenance and technological
aspects of the tunnel construction. In most cases, the qanat is communally
owned and through a highly centralized organisation of guards and
irrigation shareholders there is a collective responsibility for the qanats’
sustainability both socially and technically. When maintained well, the
qanat provides a long-term profit aimed at self-sufficiency of the direct
users group. Ideally, this human ecosystem is environmentally
sustainable.
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With the arrival of mechanised technology in Syria, qanat systems
are gradually imploding and consequently abandoned at various sites.
Industrialisation impacted irreversibly on the qanats as human ecosystem.
In other words the human ecosystem was “disturbed” by the emergence of
industrialisation. The disturbance is similar to the “disturbed harmonies”
that George Perkins Marsh wrote about in 1864, as quoted by Ton Dietz
(1996). However, Perkin Marsh separates man and nature whilst in my
approach man and social systems are part of nature. In the case of qanats
as human ecosystems, the disturbance is not brought about by the
supposed interference of human entry into a biophysical system. The
arrival of industrialisation is seen as a transformative process that caused
the disturbance. With the Industrial Revolution, technology, machines and
fossil fuels seemed to free people from many environmental limitations
(Marten, 2003). Industrialisation, mechanization, the green revolution and
global socio-economical changes cause farmers that use qanats, to look
for faster and quicker profit. They drill diesel operated boreholes to meet
the growing demand.
Another major transformative process in Syria that impacted on
groundwater use was the rise of the Ba’ath party and the land reform that
started in 1958. The combination with industrialisation processes greatly
impacted the land and water resources use. The young generation was
pulled towards the cities to have jobs, as they want to invest in cars and
other modern facilities for which they need a regular and higher income.
This migration of the young generation is a major factor causing
abandonment of qanats. In the worst-case scenario, the traditional
knowledge of the qanats is lost with the abandonment and eventually all
qanats will be left as relics of the past. Unfortunately it seems a likely
scenario in Syria. The problem today is that modern agricultural
ecosystems have lost their co-adaptation with the surrounding natural
ecosystems (Marten, 2003). The challenge is to work towards a more
positive scenario, a new adaptive development in which both qanats and
pumps can live side by side without depleting the groundwater resources,
thus recovering from the “disturbed harmony” into a resilient human
ecosystem. In the following sections, we explore transformative processes
that took place at our respective case study sites.

9.2
Comparison of socio-cultural and biophysical
elements at each case study site
This section gives an explanation of the differences and
similarities of the social and biophysical elements in the human ecosystem
at each renovation site. It will place the elements in relation to
transformations that took place in the wider ecosystem. For an overview, a
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matrix is developed to compare the various sociocultural and biophysical
elements of the case study sites (Table 25).

Elements

Shallalah Saghirah

Qara

Dominant chalky
limestone hardrock
plateau. Karsts. Local
names for specific soil
and rock types.
Erratic rainfall. Between
200-mm and 250-mm.
2002/03 above average.
Arid climate.
Not up to WHO
standards.
0.29 l/s (2000)
0.35 l/s (2001)

Dominantly chalky
limestone hardrock
plateau. Karsts. Local
name system of various
soil and rock types.
Erratic rainfall. Between
200-mm and 250-mm.
2003/03 below average.
Arid climate.
Not up to WHO standards.

Biophysical elements
Geology, soil and
morphology

Climate and rainfall

Water quality
Water quantity
Vegetation and
agriculture
Tunnel construction

Irrigation methods
Infrastructure
Energy power
Orientation to action

Desert shrubs, occasional
rainfed barley, irrigated
fig trees and vegetable
patches, sheep fattening.
Limestone rock type
qanat, spring fed. Dug
into rock. Byzantine
origin.
Flood irrigation.
Relatively isolated. Poor
public transport
connection.
Gravity, no electricity.
Individual generators.
Self-regarding
cooperation; opportunism
prevails.
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3 l/s (2001)
0 l/s (2002)
3,4 l/s (2004)
Desert shrubs, irrigated
horticulture, barley,
grapes, vegetable gardens.
Limestone rock type qanat,
spring and filtration fed.
Part built. Byzantine
origin.
Combination flood and
drip irrigation.
Well connected. Good
public transport.
Gravity, electricity
present. Diesel fuel pumps.
Other-regarding
cooperation; mixture of
opportunism and
collectivism.

Elements

Shallalah Saghirah

Qara

Power-relations

Unequal power relations
and a lack of recognised
leadership. Proximity to
resource and social
network main
powerbases.

Unequal power relations
but strong recognised
leadership. Irrigation
rights and social network
main powerbases.

Conflict management

A repetition of unresolved
feuds, jealousy and
internal divisions

Long history of traditional
social organisation, with
recognised mediators for
conflict.

Communication

Interpersonal
communication, public
scrutiny, collectivism

Both interpersonal and
technology, individualism,
emotional distance.

Knowledge

Low level of local
knowledge about qanat
and its renovation.
Collective memory and
nostalgia.
Religious conviction
determines actions in
daily life; customary
family law and tradition
are most important;
fatalism dominates.
General preference of
peaceful rural life.
Irrigation rights based on
inheritance law, use right
only tradable among
family members. Renting
allowed. Land and water
rights connected.
Hundred year old
governance based on
customary law. Village
elders govern the use and
maintenance.

Medium to high level of
local knowledge about
qanats and their
maintenance. Qanat
symbolism for prosperity.
Different religious
convictions coexist; a
certain fatalism at rural
level; exposure to wider
world through main actors
and proximity of state
capital.

Worldview

Resource allocation

Governance and
leadership
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Irrigation right based on
inheritance laws and/or
trade between individuals.
Land and water rights
connected.
Thousand year old
developed system of
governance. For many
users since time
immemorial. Qanat
committee governs use.
“Natur” plays crucial
role.

Elements

Shallalah Saghirah

Qara

Government support

Isolated site, government
services do not reach to
provide regular basic
services.

Economy/market

Off-farm migration to
provide alternative
income, exposure to
modernity causing
discrepancies within the
community.
High birth rate; causing
pressure on land
ownership and water
resources because
medical services better
than in the past.
Qanat used for free
drinking water and
controlled irrigation, not
for external agricultural
market. No piped water
supply. Over-exploitation
by pumps in nearby
aquifer but qanat not
affected.

Relatively close to the
capital, good access to
government services,
interest from state
directorates for its qanats.
Overall urban migration of
young generation;
juxtaposition of young
urban migrants and older
pensioned farmers.

Demography

Qanat use

Explosive urbanisation of
Qara, high birth rate
increasing pressure of
water demand.
Qanat primarily used for
irrigation water,
agriculture for household
use and external markets,
governmental piped water
supply for drinking except
for major water right
holder (monastery). Overexploitation by pumps in
main aquifer.

Table 25 – Comparison of elements of case-studies as a human ecosystem

9.2.1 Bio-physical elements
Geology, morphology and rainfall
Both sites are placed in a dominantly karstic and chalky limestone
plateau. Both sites have local names for geological formations and in
Qarah the users make regular use of a traditional zahori for geological
explanation. The areas both experience erratic rainfall with an average
between 200-250 mm with Qarah slightly drier and at higher elevation
than Shallalah Saghirah. Among the natural causes, which might explain
why qanats and their irrigated land have been abandoned are changes in
the regional climate (cf. Wilkinson, 1977). Rainfall and droughts are
interpreted as divine acts that are irreversible and both communities have
reported a general downward trend in amount of rainfall.
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Water quality and quantity
Both sites experience water quality problems ranging from the
occurrence of E-coli to the presence of calcareous deposits in the water.
The main health risk is found in Shallalah Saghirah where the qanat water
is used for drinking. The risk is highest for newborn and small children. In
Shallalah Saghirah the supply is sufficient for the communities basic
needs but not for profitable irrigated agriculture. In Qarah, the qanats do
not provide sufficient supply to the entire town’s population therefore the
government provided piped water supply. Irrigation water is supplied to
those who own water rights. Water scarcity is pressing and causes farmers
to react with changing crops and irrigation technology.

Vegetation and agriculture
Both sites have natural dryland vegetation that suffers from
processes of degradation and overgrazing. There is agriculture consisting
of rainfed and irrigated barley, fig, olive and plum trees, vegetable
gardens with tomatoes, eggplants and other semi-arid crops and sheep
husbandry. Sheep husbandry and fattening is relatively more practised and
culturally important in Shallalah Saghirah than in Qarah. Large scale
agriculture is present in Qarah but not in Shallalah Saghirah.
Traditionally, Qarah cultivated its own potato species but this has
disappeared since the last 20 years.

Qanat construction
Both qanats are of Byzantine origin. In Shallalah Saghirah, the
spring-based qanat is strong, built in limestone hardrock. Most Byzantine
casings were in good condition. In one airshaft, a new casing of 10 m.
high had to be constructed using reinforced concrete. Furthermore the
openings of the airshafts were protected with walls that were constructed
around the airshafts covered by iron fences. The renovation resulted in a
strong construction and will facilitate future maintenance.
The original construction of the qanats in Qarah is a handdug
tunnel lined with stone masonry either in a fishbone pattern or stapled. In
most of the water production sections of the tunnels, the walls are not
lined with masonry and the qanat is dug into limestone hardrock. Some
tunnels have collapsed, especially in the airshafts sections. Recent
renovations done under supervision of the regional government have not
been with great success. As a result, the contractors used concrete to line
the whole qanat and did not consider the difference between the water
production and transport section. A better communication between the
qanat users and the government could have prevented such technical
mistakes.
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We observed in both qanats, but specifically in Shallalah
Saghirah, an accumulation of scaling and crusts on the qanat walls,
clogging the pores and blocking the infiltration of groundwater. This crust
was removed during the renovations. Wilkinson (1977) explains that an
dangerous cause of decreased flow could be deposition in areas of
carbonate rocks; similarly the most frequent maintenance required for
ancient Rome’s water supply was the cleaning of encrusted channels.

Irrigation technology
Irrigation systems can be divided in two basic types; surface
irrigation, either flood or furrow and pressure irrigation involving pipeline
networks and eventual distribution to the crop via sprinkler or trickle/drip
systems (Beaumont. 1993). In Shallalah Saghirah, the farmers use the
traditional flood irrigation whilst in Qarah they use a variety of
technologies. In some gardens in Qarah, farmers have built their own
irrigation reservoir on their land to accumulate the amount of water they
receive during their traditional turn. Attached to the reservoir is a diesel
powered pump that pumps the water into a drip irrigation system to
irrigate trees like olives, pistachio or pomegranate. We can see here a
positive combination of the traditional resource allocation with
mechanised water use efficiency. The government has started to subsidize
drip irrigation systems to farmers and this example is a great
encouragement that mechanisation does not necessarily mean the
degeneration of qanats.

Physical infrastructure, energy & power
Shallalah Saghirah is relatively isolated with poor public
transport, whilst Qarah is well connected with direct access to the main
highway to Damascus. In Syria there is still a considerable difference
between the urban and rural regions in terms of physical infrastructure
(Zakarya, 2005). Qarah town centre and surroundings are connected to the
national electricity grid whilst Shallalah Saghirah at the time of fieldwork
did not have this connection. Electricity was provided by diesel powered
generators and car batteries. This also explains the more dominating
presence of the realm of modernity in Qarah than in Shallalah Saghirah.
Interestingly Qarah has traditional windpower in the form of windmills
built in the early 20th century. Some of these were still used for operating
small wells and mills. At the end of fieldwork in Shallalah (2004)
electricity was planned for Shallalah Saghirah. It is not known what kind
of effect this had on the qanat use and renovation. It is expected to have a
major impact on the livelihoods of the qanat users.
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9.2.2 Socio-cultural elements
Orientation-to-action
We can see a dominance of self-regarding cooperation in
Shallalah Saghirah. Throughout the renovation, the orientation to action
shifted for some individuals from other-regarding cooperation to selfregarding cooperation and even to selfish individualism after the
occurrence of an internal conflict. There was a level of community distrust
and jealousy that had its history in the preceding years of disputes and
power struggle between lineages. Due to poverty and distrust, the
willingness of users to contribute either in kind or financially for the
common good was not present. The pilot renovation was supported by
external subsidies paying for materials and salaries. An attempt to donate
a communal tractor to the community ended in a dispute about ownership
and therefore was not granted. However, personal efforts of otherregarding co-operators within the community and conflict management
procedures created a positive energy to develop a technically successful
renovation. With the increased water flow after the renovation, olive trees
have been planted in the communal garden. Moreover, the renovation
attracted a Lebanese eco-tourism company that was interested in
developing Shallalah Saghirah as a site. These developments could
interest other users to invest in continuous maintenance of the qanat in
future.
In Qarah the users of qanats already contributed an annual amount
to pay salaries or costs for maintenance. If users could not pay, they are
willing to help in kind in renovation works. This traditional system caused
an institutionalised dominance of other-regarding cooperation. In reality
the dominance was found in self-regarding cooperation. Through
individual awareness raising using video communication, the community
was mobilised to develop a community action. The renovation was partly
subsidised by external parties and farmers have contributed to part of the
finances. However the farmers’ willingness to cooperate only came when
the first positive effects on the flow of the qanat were noticeable.
Although there are distinct differences in orientation to action we can
identify some similarities. In both cases, the modernity has arrived in the
form of self-regarding cooperation and opportunism aimed at financial
gain. We can also see the importance of the individual effort of
community members, what we have called the “initiators” serving as
foundation for collective action. They start off with other-regarding
cooperation to mobilise the community into collective action.
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Power relationships and conflict management
Both the communities of Shallalah Saghirah and Qarah are based
on traditional hierarchy consisting of unequal or asymmetrical power
relations, where family status and affiliation with external powerful
individuals are important bases for social power. In Shallalah Saghirah,
the traditional group of irrigation right holders elected a local supervisor
who was responsible for channelling the salary payments during the
renovation. The payment procedure resulted in several disputes between
workers. To prevent conflict, the local supervisor gave the responsibility
of payment to a third party, the government representative. It eased the
social tension. Lack of a village leader and a history of social conflicts,
weakened the social organisation. There is distrust, gossip and jealousy
among the users. During the pilot renovation, the workers’ group split up
in two factions and the work had to be halted. Conflict resolution was a
difficult process without an internal negotiator and no recognition of the
state as mediator.
In Qarah, the ultimate responsibility for all the qanats is with the
mayor of the town. The traditional qanat committee mediates in case of
disputes or conflicts between users. The social cohesion is strong through
the presence of this leadership configuration that mediates and governs the
qanats. In Shallalah Saghirah, the social conflict was eventually solved
with the help of an external Bedouin judge. But disputes continued. The
exit-option that some young families choose is to migrate to the urban
areas to start a new life. The social cost of staying in the village with
ongoing disputes is too high for them. Together with economic reasons for
migration, this development disrupts the community cohesion.
Despite being the religious minority in Qarah, the monastic
community exerts considerable power. This is based on historical
ownership of most irrigation rights in ‘Ayn al Taybeh qanat as well as
educational background and access to communication with the wider
world. Similar to Shallalah Saghirah, the power structures in Qarah are
traditional and democracy in a “modern Western” sense is not present on
community level. This is also due the wider political climate of Syria that
is hierarchical. But the autocratic approach to collective action was
beneficial to the peaceful and sustainable maintenance of the qanats. Due
to the respect that the users had for the leadership there was no open
dispute. Adversely, in Shallalah Saghirah, the respect for leadership of
the elected supervisor was not fully observed; he experienced conflicting
loyalties between the two factions. Therefore he did not have full social
power to lead the collective action successfully. Moreover, due to the
local importance of status, honour and public scrutiny, the introduction of
transparency and equality with the use of participatory approaches caused
a certain disruption of the existing power relationships leading to conflict.
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Communication, knowledge, perception and worldview
Although there is considerable local knowledge about the current
construction of the specific qanats, we observed that local users have no
knowledge of the history and development of the technique of qanat
building. There are specific experts such as the natur, wakil, haqoun and
specialist farmers but their knowledge is minor compared to, for example,
the muqannis of Iran89. Likewise in Oman, Wilkinson reported that the
Awamir or falaj experts had less knowledge of the surveying methods and
specialised constructional techniques than the Iranian experts (Wilkinson,
1977). For most users, the origin of the qanat is an attainment of Romans
or God. In both Shallalah Saghirah and Qarah, the entry of mechanised
technology changed users’ worldviews. It also created miscommunication
between the young and the old generations. Both case study sites are in a
societal transition process. In Qarah, the access to modern communication
technology and conventional scientific knowledge is better than in
Shallalah Saghirah due to the proximity of the capital Damascus.
Religion, family and social relationships dominate the worldview in both
Qarah and Shallalah Saghirah. In Shallalah Saghirah we observed a higher
incidence of fatalism than in Qarah. For some users in Shallalah Saghirah
there was a strong sense of tribal affiliation and identity, regardless of
whether they had travelled far outside the community or not. Identity is
also determined by the relationship between the user and the wider
political system in the country. This is linked to status and power; some
users will use their affiliation to the political party as a basis whilst others
tend to use tribal affiliation.

Resource allocation, governance, leadership and government
support
Both qanats are communally owned and with traditional irrigation
rights. According to the customary rules, the location points of access can
be divided into three categories at both case study sites. The outlet for free
drinking water (‘ayn), the canal for allocated domestic use (saqieh) and
reservoir for irrigation water of which the rights based on inheritance laws
or trading (birkeh). In both cases the qanat right holders are represented in
a committee. Whilst Qarah has a longstanding and well-developed system
89

Muqannis are specialist qanat builders in Iran, the birth place of qanat
technology. They form a special class in society and are highly respected
for their skills. The last qanat in Iran was approximately built in 1975 and
then the practise was halted due to unsafe working conditions. An
estimated 40 Muqannis are still alive in Iran. (Pers. comms. with
muqannis, 2000; Beaumont, 1968,1971, 1989; Goblot, 1979; Wilkinson,
1977)
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of governance, the system of rights in Shallalah Saghirah is relatively
young. Two other main differences are the tradability of rights and the
procedure of allocation of irrigation water.
In Qarah, mostly likely due to the mixed religious history, Islamic
inheritance laws do not dominate the rights system and the owner of a
right is entitled to sell his land and water share to anyone outside of the
extended family. Conversely, in Shallalah Saghirah, custom does not
allow selling water rights to outsiders: the pre-condition for cooperation
on joint water shares is that members of a family should marry
endogamously (parallel-cousin marriages) (cf. Wilkinson, 1977).
Although this is still largely the dominant custom in rural Syria,
transformations in the wider society are changing the perception of young
people on this pre-condition. The transformation resulted in disputes
between the young and old about marriage customs. In Shallalah
Saghirah, the act of offering a dwelling to an outside man married into the
community caused internal conflict within the family.
The leadership at both sites is based on different local contexts.
The leadership in Qarah is complex and embedded in its social history.
Political and religious positions play a vital role. The monastery and its
leader, have a form of historical symbolic capital, which enables them to
exercise power and initiate qanat renovation. This is different in Shallalah
Saghirah. The justification for leadership in Shallalah Saghirah is
increasingly weak; a conflictual social history has weakened cohesion.
Although the village elders officially govern the irrigation rights, there is
confusion about who should be leading a qanat maintenance and
renovation action. The community members currently differ in their view
on what is or should be a justified leader for the village. As the village
does not currently have a mukhtar, leadership continues to be problem in
decision making on future qanat maintenance and renovation. Leadership
in this respect is an overarching element in the sustainability for qanat
maintenance.
The government support and institutional framework differ
greatly between Qarah and Shallalah Saghirah. Qarah is not classified as a
marginal area, its proximity to supporting government institutions helped
in setting up a framework for qanat renovation. In fact, there already was
an existing subsidy system for qanat rehabilitation in the region of Greater
Damascus of which Qarah forms part. Shallalah Saghirah on the other
hand is part of a marginal area called the Khanasser Valley. Agricultural
production benefit (and thus increased income) from renovating a qanat
cannot expect a great institutional and governmental investment
framework. Aw-Hassan et al. (2004) compared agricultural production
options in the Khanasser Valley with a similar marginal area in Yemen
and concluded that lack of investment in rural institutions, services and
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infrastructure limits the potential impact of production technology as
poverty alleviation strategy. In these areas, the poor and those with limited
land usually choose out-migration as an exit-option.
Furthermore, the division of particular roles in the allocation of
water is more complex and elaborate in Qarah than in Shallalah Saghirah.
In Qarah the natur plays a vital role in the daily allocation of irrigation
water, a role that does not exist in the governance system in Shallalah
Saghirah. The natur in Qarah is crucial in managing daily disputes.

Economy and markets
None of the case study sites are self-sufficient or based on
household economies. Population growth and economical pull to the
capital caused out-migration in Qarah. The possibility exists that the
younger generation will not become familiar with traditional knowledge
in order to maintain the qanats in the future.
Whilst migration for off-farm work has been taking place at both
case study sites, the impact of the wider changing socio-economic
situation was most felt in Shallalah Saghirah. Being a small village, the
first wave of migration of lineages disrupted the family and marked the
start of social disputes and changing power relations. Presently most of
the income in Shallalah comes from off-farm work.
In Qarah, the users community started to be affected by economic
and social migration when the majority of the Christian population left to
countries abroad in the beginning of the 20th century. After the population
explosion in the last decades, many families from Qarah sought work in
services and government employment as opposed to farming. The latest
migration of young families to urban areas led to a juxtaposition between
the younger and older generations. Retired urban workers or elderly
farmers now do most of the farming.
At both sites, ecological and economical calculations proved that
qanat renovation is profitable in the long-term. The financial investment
in renovation is relatively small compared to both the pure and multiplier
benefits in the long-term.

Demography and water use
In both sites, local population growth has been exponential. A
combination of a traditionally high birth rate and improved access to
healthcare is the main cause. In both surrounding regions, this has
reflected in over exploitation of the groundwater resources using dieseloperated pumps.
In Shallalah Saghirah, pumped wells are not directly influencing
the groundwater level. The traditional law of “harim” is not implemented
strongly and this could potentially form a problem whenever users start to
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decide to drill a well close to the sources section. The renovation has
safeguarded the supply of drinking and domestic water temporarily. It
remains unclear for how long the supply is guaranteed but it is estimated
that the supply will continue for at least 10 years. This is on the condition
that boreholes will not be sunk near the sources section. But it is unlikely
that pumped wells will be drilled in the near future. However, we have
observed that social dispute can prevent access to the drinking water
outlet for some users and will force them to drill for their own water
supply. This will endanger the water supply.
In Qarah, the main recharge area for qanats is located on the AntiLebanon mountain range. The geological strata from which the qanats
receive their water are quaternary deposits, which are part of the AntiLebanon mountain range. This results in a positive recharge with the
occurrence of heavy snowfall in the Lebanese mountains. In the vicinity
of Qarah, the karstic aquifers are not productive for the extensive use of
pumpwells. A part of the recharge occurs in the area of Yabrud, 20 km
south, where a severe groundwater drop caused by pumping has occurred
(from 20 m. to 60 m. bsl. between 1950 and 1994). Overexploitation in
the wider recharge area is most likely the main cause for the falling
groundwater levels. To have a sustainable use of qanats in Qarah, regional
control on the use of pumps is thus essential. In some cases of qanats in
Qarah, recharge dams near the sources area of the qanat maintain the local
groundwater level. Qanat users have also reacted on severe drops in qanat
discharge by changing from cereal production (barley, wheat) to less
water demanding horticulture (fruittrees). The introduction of piped water
supply removed the dependence on qanats for drinking and domestic
water use. However many users fetch qanat water for the preparation of
tea; the water of two qanats is preferred due to taste.
In summary, we have used a human ecosystem approach to
compare and analyse the various sociocultural and biophysical elements
of a qanat system within the context of societal and biophysical
transformations at the two sites of Shallalah Saghirah and Qarah.
Shallalah Saghirah was initially considered as a homogeneous community
using a qanat that is not threatened by pumping activities. However this
site is not the most viable system due to endogenous dimensions of
collective action that caused a lack of regular qanat maintenance.
Moreover, the users are not willing to invest themselves in maintenance.
If we correlate the various elements against the other case study,
we can see that the users in Qarah are more likely to keep maintaining
their qanats than Shallalah Saghirah. The groundwater pumping is a
serious concern in Qarah but the tunnel constructions are generally
consistent, the social cohesion and leadership is strong, there is a clear
ownership and the system of rights is agreed upon and deeply rooted in
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the local community. Moreover, the users are willing to invest in
renovation. They have also shown an adaptive capacity to implement new
water saving irrigation technologies (drip irrigation) and change of crop
patterns. This gives hope for the future, where a new scenario of green
technologies can provide a sustainable use of qanats for local
communities.
In the region of Qarah and the Awaj/Barada basin, regional
policies are important regarding the management of groundwater
resources. Current laws on groundwater use by farmers using boreholes
are currently not effective. The existing well activities south of Qarah are
to be monitored and controlled to prevent further depletion of the aquifer.
Once this condition is met, qanats in Qarah can have a good future. In
Shallalah Saghirah, ensuring the social and physical sustainability of
renovation is complex. Although technically, the renovation was a
success, socially the renovation had been not so successful.
Transformative processes such as the introduction of pumps
industrialization, and landreform influenced the worldview of users and
their subsequent orientation to action. Biophysical causes of abandonment
such as drought or climate change are debatable however both a
downward trend in rainfall and observations by farmers suggest this as a
cause for abandonment. On the other hand, qanats have always
experienced and survived long spells of drought and our data cannot
possibly prove a link of abandonment with global climate change.

9.3
Energy input into the human ecosystem – collective
action, mediator roles and external agency
Using a complex human ecosystem approach provides a useful
structure for identifying the various specific contextual biotic and nonbiotic elements of the qanat as a system. Qanat maintenance is a condition
to keep the qanat as human ecosystem “alive”. I consider collective action
as “social energy” input into the human ecosystem through community
participation and external agency. However, I found that a rigid ecosystem
approach is less useful in the identification of influential events in local
social histories and the importance of mediation and external agency.
People do not live by static structures and symbols alone, and there is a
need to describe specific adaptive processes in local human histories to
more fully understand the context and origin of collective action
(McNetting, 1974). For this a more process oriented analysis rather than a
mechanical ecosystems’ approach is better equipped. In our analysis of
the two renovation cases as processes over time I found that initiation for
qanat maintenance is complex. It depends on the various roles of
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mediation that actors of collective action play as well as their powerbase
and links to resources and authotiry.
During both renovation case studies, mediation and external
agency to assist collective action took place. In development, external
agency is a contentious concept; it can lead to donor led activities,
dominance of supply driven dynamics, conditional aid to induce action
and not respecting the autonomy of the group in need of development
assistance (cf. Ellerman, 2005; Abraham & Platteau, 2004). We have
observed in both cases that funders’ conditions, administrative procedures
and pressure for project delivery make it difficult to ensure complete
ownership of the renovation. In Shallalah Saghirah we can say that there
was less community ownership of the renovation than in Qarah. This is
mainly due to the heavier leading role of external actors in the
intervention in Shallalah Saghirah, supply driven dynamics for
international organisations and the community perception of dependency
towards the external actors such as the researchers, ICARDA and the
funders. Conditions on how the funds should be used made some actors
jealous and feel excluded. A natural reaction was to exercise pressure on
the beneficiaries and if this was ineffective, to sabotage the project (cf.
Abraham & Platteau, 2004).
More positively, in both cases, knowledge about qanats was made
locally applicable and the intervention was done by the local doers of
development (cf. Ellerman, 2005). Notwithstanding, external agency was
requested by both communities and served as the external energy input to
give impetus in maintaining the qanat as human ecosystem. The question
is whether this impetus will be a one-off, inducing future maintenance
carried out only with energy input from within, or if external agency will
always be necessary to keep the qanat as human ecosystems alive?
To partly answer this question, it is useful to go back to
management of qanats in ancient times and other countries. The
continuous practice of qanat systems in ancient times suggests that the
system was ecologically “balanced”, due to a highly centralised,
bureaucratic society devoted to a policy of water control and development
of irrigated agriculture (Beaumont, 1993; Wittfogel, 1957). The number of
officials involved in running qanats in Ancient Persia was considerable.
During the Achaemenid Empire, carefully planned and managed systems
of administration, land and water distribution, tax collection,
communication and post backed the Iranian expansion of their empire and
established a wide network of qanat settlements (Honari, 1989).
Government offices were in charge of construction, digging and
maintenance of qanats (ibid.). Similarly in Oman the use of qanats (falaj)
prospered during the dynastic rule of the Imamates. Currently a specific
Directorate of Aflaj and Support Wells has been established within the
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Ministry of Water Resources to fund qanat maintenance requests from
communities. It seems external agency either in the form of government
support or external funders is a pre-condition for long term qanat
renovation. However, the more the user community cooperates well and
the less petty internal conflicts occur, the more likely is the success of this
external impetus.

9.3.1 Cleaning a qanat; hierarchy, heterogeneity and
benefits
Historically, a centralised and vertical nature of social
organisation thus appears to be a good “enabling environment” for
sustainable maintenance of irrigation systems like qanats. Abraham &
Platteau highlight that in many tribal societies, a rigid hierarchy of ranks,
based on age, gender and lineage dominates (Abraham & Platteau, 2004).
In fact, one could reasonably ask whether hierarchy and “strong
leadership” are not ways of coping with the potential conflict induced by
water scarcity (cf McCay, 2002). Qanats could be seen as remains of the
pre-industrial hydraulic empires described in Wittfogels’ Oriental
Despotism90. Wittfogel (1957) describes the series of military defeats that
weakened the authority of Constantinople over the Turkish provinces
where local masters were seeking to buttress their position; as a result
bureaucratic and absentee landlordism prevailed until after WWII. This
perpetuation of quasi-hydraulic patterns of society formed a positive
enabling environment for qanat cleaning and maintenance governed by
relatively independent village shaykhs, tribal leaders and rich families.
Similar to Wittfogels’ “hydraulic regimes”, calendar making, astronomy
and mathematics are still of utmost importance in the use of ancient qanat
systems; sundials or water clocks have now been replaced by modern
watches and allocation of water is done by carefully measuring and
calculating the volumes for each user.
More recently, in the Sindh Province of Pakistan, Bandaragoda
(1998) found that irrigation agriculture in Pakistan is believed to be
having a strong hierarchical society91. Next to the hierarchical character,
90

Oriental Despotism, a comparative study of total power, published in
1957, is a monumental study of the hydraulic patterns of northwest China,
India, Turkestan, Mesopotamia, Egypt and Meso-America. Although
heavily curtailed by McCarthy’s sensors, Wittfogels’ publication gives a
good insight into the context in which qanats developed. According to
Wittfogel hydraulic society is the outstanding case of societal stagnation.
Lon Fuller (1965) has published a critique on Wittfogels’ thesis.
91
International Irrigation Management Institute (IIMI) pilot project
"Farmer-Managed Irrigated Agriculture", which was implemented at
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the irrigation organization in Sindh tends to be closed, with certain
mistrust towards outsiders. In a pilot research project on community based
irrigation, the International Water Management Institute (IWMI) aimed to
facilitate farmers’ participation on all levels of rural society. IWMI's
interventions were seen by some farmers, particularly those who had some
vested interest in retaining the status quo, as part of a hidden agenda aided
by international institutes (Bandaragoda, 1998). It appeared that rural
societies are profoundly complex; farmers are of different distinct social
groups with different sets of goals and objectives, and different alliances.
Forces of tradition, such as feudalism, caste and biraderies have a greater
influence over people's lives than the written codes of law (Bandaragoda,
1998).
Since Wittfogel, anthropologists have debated about the
relationship between scale of irrigation systems and the complexity of
management structures (Mabry, 1996). However there does noet seem to
be a conclusive answer and to scalar stress such as water scarcity there are
a number of organizational solutions which include or do not include
social inequality and political complexity (Mabry, 1996). We can see in
our two case studies that the larger scale of Qarah contributed to a more
complex irrigation organisation than that of Shallalah Saghirah. However
we cannot conclusively say that the community of Shallalah is less
hierarchic than Qarah. In fact, although the group seems homogenous,
local history reveals great social and economic differences between family
members in the community of Shallalah Saghirah.
Many New Institutionalist scholars propose that equality and
economic homogeneity are primary conditions for successful Community
Based Natural Resource Management (CBNRM); in this view,
heterogeneity and inequality are obstacles to overcome by the
participatory development process (Dietz, Th. et al, 2002). However, the
in-depth discussions show that the relationship between heterogeneity and
collective action is complicated and further empirical evidence is needed
to reach conclusions (Baland & Platteau, 1999; Bardhan & DaytonJohnson, 2002). Latest insights on hierarchy and in particular the role of
heterogeneity in collective action for environmental management are
provided by the studies of Bardhan & Dayton-Johnson (2002),
Somanathan et al. (2002), Kurian & Dietz (2003, 2004) and Adhikari &
Lovett (2006). An actors’ participation in collective action to maintain
qanats can differ with the proximity of households to the local resource
three different locations in the Left Bank Outfall Drain (LBOD) districts
in the Sindh Province of Pakistan as part of the on-going IIMI research
project, "Managing Irrigation for Environmentally Sustainable
Agriculture in Pakistan"
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base (cf. Adhikari & Lovett, 2006). Heterogeneity is difficult to isolate as
key factor and conclusions on the relationship between group
heterogeneity, leadership and power relations have been found to be far
from clear-cut and highly depending on local situations (Kurian, 2003;
Adhikari & Lovett, 2006). Although we have not used a Gini-coefficient
to determine income inequality due our small sample size, we can say that
both case study sites are economically relatively homogeneous. The qanat
users group of Shallalah Saghirah is culturally (but not socioeconomically) homogeneous whilst Qarah’s group is culturally diverse
and heterogeneous. In the case of Shallalah Saghirah, cultural
homogeneity did not enhance collective action whilst in Qarah, collective
action is more likely to be maintained. The long history of a property
regime, maintenance, presence of respected leaders, mediators, initiators
and asymmetrical power relations in Qarah were more important for the
participation during the renovation than cultural heterogeneity.
Although most New Institutionalist research is mainly focused on
economical heterogeneity (or “in-equality”) the concept is wider and
refers to a variety of differences between resource users. These include
differences in landownership, wealth, education, access, caste, gender,
ethnicity, power and political influence (Adhikari, 2002). We prefer to use
the word heterogeneity instead of in-equality. Bardhan & Dayton-Johnson
(2002) distinguish economic, social, cultural and ethnic variants of
heterogeneity. They divide the research on heterogeneity in two camps:
those who think heterogeneity plays a positive role and those who believe
it plays a negative role. Their multivariate analysis of irrigation case
studies in South-India, Central Mexico, Philippines, North Pakistan, Nepal
suggests that economic heterogeneity has a negative impact on
cooperation.
Somanathan et al. (2002) do not find any correlation between
caste
or
ethnic
heterogeneity
and collective action on forest management in the Indian Himalayas. In
their development of key measuring variables for heterogeneity Kurian &
Dietz (2004) in India and Adhikari & Lovett (2006) in Nepal find that
there is no straightforward impact of group heterogeneity on collective
action for irrigation. They argue for a greater importance of
contextualization and flexibility in governance to allow local adaptation of
management regimes. Interestingly, except some brief mention of
heterogeneity in Hoogesteger’s study on Iran, none of the recent commons
literature on relationships between culture, heterogeneity and collective
action concerns a Middle Eastern context. This is surprising considering
the current international involvement in this region. It calls for more
understanding of the role multiple socio-cultural dimensions in local level
processes in this region.
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Tribal societies are not static and next to internal dimensions and
institutional interventions like the Pakistan project, irrigation cultures are
subject to other externalities and transformations of society. Later, in the
1960s, the digging of diesel-operated pumped wells was viewed as an
indicator of social change. The new technology brought in from outside
caused societal decentralization and individualism. The archaeologist
David Thomas proposes that wells and well-related architecture can be
considered as indicators of social complexity and behaviour. Where
palatable surface water is limited, the digging of wells was one of the
techniques developed to facilitate human existence (Thomas, 2000). This
might explain why some qanats were abandoned as soon as new
technology as an exit option was at hand. In those situations where qanats
are still in use, a social tension is thus present; users can choose to dig
wells, install diesel pumps and fend for themselves, thus turning against
the “collective” and leaving the pre-industrial society, or stay within the
hydraulic society and maintain the qanat collectively.
This brings us back to the daily realities of rural life in Syria and the
“myth of communities”. Most of rural Syrian villages are organized along
a hierarchical structure where lineages and socio-political connections
determine power relationships within the community. Abraham &
Platteau point out that rather than an idyllic “village democracy” whose
members interact in a free atmosphere of trustful cooperation, “tribal”
societies appear as strongly structured entities based on powerful
socialization processes. “…Individual initiative and capital accumulation
tend to be repressed, suspicions are continuously entertained about
others’ intentions, jealousies, rivalries and inter-personal conflicts are
pervasive, and a rigid rank based hierarchical structure governs people’s
life” (Abraham & Platteau, 2004).
To illustrate further local level processes we return to qanats as an
example. In an ideal qanat system, the qanat tunnel is regularly
maintained and cleaned. The continuation depends on social solidarity of
user groups in a context of agrarian, social and ecological change and
variable management arrangements (Vincent, 1995). Development of
maintenance of a qanat also depends on how different households and
individuals in the qanat community perceive the benefits of the collective
action at any point in time. New Institutionalism looks at low transaction
costs, financial gains and benefits as a prime motivator for collective
action. This is however a narrow view on benefits, certain socio-political
benefits also influence collective action.
For the community as a whole, several potential benefits of the
cleaning of a qanat can be distinguished:
(1) The water may increase in quantity: all surplus gained through
cleaning the qanat will be beneficial for the irrigation of the
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(2)
(3)
(4)
(5)

community garden. This will mean increase of income and a more
varied food supply.
The water quality may improve: this would be beneficial for the
overall health of the community, especially the members under 5
years of age.
The restoration may help a long-term use of an environmentally
sustainable system like qanat, therefore also increase the cultural
heritage value.
With the increase of cultural heritage value, the qanat can be an
attraction for the development of eco-tourism and thus provide
income for the community.
The restoration effort can contribute to a certain “team building”
and strengthen the social cohesion of the users’ group.

Each of these benefits seems positive for the community as a whole.
However individual households and actors may have a different
perception with regard to the benefits. Collective action changes power
relations within the community and for various non-economic reasons
powerful individual households might not be willing to support the
cleaning of a qanat, determined to keep the status quo ultimately leading
to the decay of the system.

9.3.2 Initiators, leaders and mediation
We saw in the processes of the renovations that cultural
homogeneity did not enhance collective action, more important were
aspects of social history, the presence of leaders and “powerful” initiators
and the existence of a long history of a common property regime.
Whereas in Shallalah Saghirah there was an initiator but no leader, Qarah
had both. Furthermore, communication and the sociopolitical and
educational background of the initiators were important for successful
initiation of collective action on maintenance of the qanat systems.
Participation is linked to the presence of initiators, leaders and connectors
in the power and equity landscape. Musch (2001) calls the initiators of
collective action the “small Gods of participation” and we observed at
both our case study sites that the presence of initiators is crucial.
Chambers (2005) calls this the “primacy of the personal”; whether change
is good or bad, it is determined by personal actions and whatever happens
depends on those who are powerful. How conflicts can be avoided and
cooperation achieved is the main focus of hydropolitics (Mollinga, 2001).
Kurian (2004) highlights the importance of historically defined
power and social relations in the development of collective action at local
level. In our case studies we saw that the power bases, educational
background and social relations of initiators of collective action are vital
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in the success and failure of the renovation. The recognition of the status
of the main initiator of collective action in Qarah (the Mother of the
Monastic community) helped in preventing conflict and creating
consensus amongst the main actors about the course of the renovation.
Initiators do not necessarily have to be rich and powerful, education and
links with the outside world already provide conditions for otherregarding initiation of collective action. In Qarah, the initiator’s power
base was based on local history, her education, wide social network and
political connections and the access to external agencies for funding. She
had connections with powerful “wasta’s” to exercise more than just petty
mediation (cf. Rabo, 1986).
In Shallalah Saghirah, the power relations seem less
asymmetrical, in a sense that the community exists of one patronymic
descendant group. The initiator of collective action was historically a
respected mediator within the group. However the respect of power of the
main initiator changed during the course of collective action, in the end
his own lineage did not recognise his power due to conflicting loyalties
nested in a history of feuds between lineages. Naff (1994) identifies that
there is a greater chance for increase of conflict where hostility is deep
and intense and the actors are roughly equally powerful. In contrast,
where actors are not equally powerful, emerging leadership can guide
collective action successfully. A potential leadership in Shallalah Saghirah
would be then from the side of the biggest irrigation water shareholders.
However, paradoxically local history showed that the village leadership
had originally been with the now smaller shareholders. The personal
attributes of their lineage head of the past with regard to honour (“sharaf”)
and his political social network and power base with local Bedouin tribes
had made him a natural leader of the village.
Compared to Qarah, irrigation water does not have a high
economic value in Shallalah Saghirah and again the local socio-political
history shows that there is a discrepancy between the narrow power base
of the biggest shareholders compared to the wider political, tribal and
urban network of the smaller shareholders. The smaller shareholders’
dwellings were also closer to the drinking water access. Hence the real
daily decision-making power is not with the biggest irrigation water
shareholders but with those living closer to the resource and having the
better leverage of grand mediation through socio-political connections.
We see that with relatively symmetrical power relations where lack of
leadership fails to manage disputes, as is the current situation in Shallalah
Saghirah, it can result in conflict. Where external agencies introduce
participatory techniques in these unequal power situations it can cause
dangerous social disruption in local communities (cf. Chambers, 2005;
Abraham & Platteau, 2004; Nelson & Wright, 1995).
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9.3.3 Exit-options
Adhikari & Lovett (2006) found a possible relationship between
exit options, as defined by outside earning opportunity and level of
collective action. They found a higher degree of collective action
associated with a lower average off-farm income. Both in Qarah and
Shallalah Saghirah there is a relatively high percentage of off-farm
income. We see that in Shallalah Saghirah the increasing presence of
various exit-options has a negative impact on collective action. The
explanation can be found in the local history where users conduct their
own “social” cost-benefit analysis after conflict. The social costs of
staying and resolving conflicts seemed to be too high for users to stay and
collective maintain the qanat. Hence the out-migration of users imploded
the system. In Qarah, the exit-option has both positive and negative
effects; whilst the younger generation is pulled to urban areas for off-farm
income generation, the older (retired) generation comes back to Qarah and
invests their time and finances in repair and maintenance of qanats. Again,
both case-studies show the importance of local situations and we deduce
that there is no conclusive relationship between the presence of outside
earning opportunites and collective action unless the context is taken into
consideration.

9.3.4 Communication, perception and the use of video in
participatory development
The case studies highlight the importance of communication and
the different manners in which this process takes place for the
development of collective action. The socio-political and educational
background of initiators is crucial in the flow of information among the
various actors. Local histories and social relations determine the
perception of actors towards each other and the way in which they
communicate with each other. Notions of shame (“’ayb”) and honour
(“sharaf”) were important dimensions of communication during the
collective action in Shallalah Saghirah. Gossip at community level
seriously undermined the initiation and the course of collective action. On
the other hand, it can also enhance collective action. The relationships
between leadership, initiators, public scrutiny and formal and informal
communication in a complex configuration of elements need further
exploration and empirical evidence but our case studies suggest that these
elements are crucial in a Middle Eastern context of collective action.
These qanat case studies show that the use of video to facilitate
communication between actors was succesful. The footage that was used
and screened to government representatives, policy makers and
international donors, made them acutely aware about the issues in the field
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and at the qanat sites. The use of video at local level greatly enhanced the
initiation of collective action in Qarah. In Shallalah Saghirah it did not
directly enhance collective action but was instrumental in conflict
resolution. Particularly, the video feedback sessions in the village
certainly eased the social tensions after the renovation. It created a sense
of identity and self-esteem among the various actors of the collective
action to reflect and watch themselves carrying out the renovation. The
recent work of Nick and Chris Lunch in the use of Participatory Video
(PV) in development projects (Lunch & Lunch, 2006) show the
importance of video as a communication tool in empowerment and
participation. The accessibility and versatility of the tool and the many
useful applications that are still unexplored call for a greater future role of
video technologies in the process of participatory development and
research.

9.3.5 Collective action in a Middle Eastern context:
shirkeh dirkeh and sharaf
The case studies of Shallalah Saghirah and Qarah prove the
complexity of cooperation and response to challenges of survival in the
harsh Syrian Desert climate. Water scarcity is the major ecological stress
in the Middle East that provokes either conflict or cooperation (Hunt,
2004; Welch, 1996). Responses found throughout the Middle East vary
from conflict (Israel/Palestine) to cooperation (building qanat systems). In
his study to Moroccan irrigation systems Welch (1996) found that when
hierarchical responses to survive scarcity fail, forms of deceit and conflict
emerge and mediation is increasingly called upon. His four case studies
show that water scarcity as major stress fosters both cooperation (cf.
Qarah) and conflict (cf. Shallalah Saghirah) in irrigation systems.
Similarly, Molle et al. (2004) found in their study of a qanat
village in Iran and its response to ecological stress that important lessons
may be drawn. First one is the ingenuity of villagers to cope with scarce
water resources namely by the development and maintenance of qanats
(Molle et al., 2004). This is true for both Shallalah Saghirah and Qarah.
Secondly, they identify a delicate balance between hydrological cycles
and uses of water. The village of Jalalabad was heavily influenced by
hydrological intervention such as the introduction of pump wells and
building of the Khamiran dam (Molle et al., 2004). Indeed, our case in
Qarah shows a direct relation between the amount of drilling of wells and
its proximity to the Ain al Taybeh. However, this did not lead to major
conflicts yet. The role of individual leaders and their mediating power
overrided the potential for conflict induced by hydrological intervention.
On the other hand, Shallalah Saghirah did not prove to be influenced by
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well drilling in the proximity of the qanat. Yet the internal social structure
and local history proved that competition for resources led to a sociohydrologic breakdown of the community.
New Institutionalism and group theorists led by Arthur Bentley
state that where individuals have a common purpose and will
economically benefit from cooperation, a group will form to cooperate for
the common good (Gillinson, 2004). However, this is a rather narrow
analysis of a complex process. The small family group of Shallalah
Saghirah consisting of 122 people in the Syrian Desert did not develop
collective action on their qanat system for over 50 years. As calculated,
renovating a qanat would have been economically beneficial so other
internal factors prevented cooperation between the users. In a Middle
Eastern context, custom, tradition and notions of kinship patterns and
social transformations shape participation and collective action. Personal
relationships in the Middle East are cast in the language of family and
tribe relations and understanding the elastic uses to which the term
“family” is put is especially important in the case of rural Syria
(Eickelman, 1978; Rabo, 1986; Rae, 2002).
Various frames of references and dimensions at local level such as
cultural norms and values on honour, family ties, power dimensions,
emotional states of actors, perceptions of status, historical developments,
and human emotional, social and ancestral ties all influence the way
people cooperate. Parallel to Pavao-Zuckerman’s “multiple
environments”, McCay assumes a broader conception of institutions as
major features of cultural, cognitive and ecological realms that surround
and influence acting individuals and groups (McCay, 2002). These social
complexities at micro-level could explain the absence of collective action
at macro-level, where it is expected to happen from an economical New
Institutionalist cost-benefit analysis. The social and cultural perception on
what are costs and benefits for community members might be different.
With respect to Syrian society, two common proverbs that shed
light on cultural dimensions of cooperation and collective action, are
particularly interesting;
“Shirkeh dirkeh” = “cooperation is difficult”
“Ana wa akhuyi illa ibn ami, wa ana wa ibn ami illa al ghariib” = “me
and my brother against my cousin and me and my cousin against the
stranger”
These two proverbs imply firstly that cooperation is something
exceptional and challenging and secondly is confined to family
relationships only. The second proverb clearly relates to the segmentary
theory often used by anthropologists to describe Middle Eastern tribal
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societies. The principle of segmentation raises a basic question of
European social philosophy-what are the minimal, or essential, conditions
needed for individuals to cooperate in society in an orderly fashion?
(Eickelman, 1989). True cooperation in the segmentary sense means that
the individuals who decide to cooperate do this on the basis of full
consensus and trust rather than on a democratic vote (cf Abraham &
Platteau, 2004). The highest level of loyalty is found in close relatives and
family allies. This is usually a small group. This makes wider cooperation
difficult, as the first proverb states; the more individuals, the more
different opinions to deal with, the more difficulties getting group
consensus.
Above shows the necessity in the Middle East to first develop a
high level of trust and loyalty between individuals before cooperation can
start. A segmentary explanation of cooperation within society is based on
a vertical, highly hierarchical structure, where the “tribe” is led by the
notion of common descent and an honest, upright and truthful
“leader”(Eickelman, 1989; Rae, 2002). Important in this sense is the
central concept of “sharaf” – “honour, honesty”92 related to the strength,
cohesion and ability of a family/group to defend itself (Rabo, 1986). This
seems to contradict Putnam’s theory that “vertical” social capital cannot
sustain trust and cooperation (Putnam, 1993, 2000); if un-coerced
cooperation does happen based on segmentary principles, it can result in a
long-term collective action such as qanat maintenance. However the
lineage and extended family determine the level of cooperation in any
given circumstance. Segments in society can be opposite when there is no
external threat but as soon as an externality threatens one segment,
segments can join and cooperate. The importance of trust and loyalty is
clear in the second proverb where the family and tribe is the first group to
be able to cooperate. Cooperation and collective action is temporarily and
contextual.

9.3.6 Final thoughts and reflections on further research
Analysing elements of qanats as human ecosystems to
contextualise collective action has been an ambitious exercise. It required
combining both systems and process thinking. By identifying key biotic
and non-biotic elements I have tried to place the collective action of qanat
maintenance in a wider ecological context with specific reference to our
Syrian case studies. However, I found, I struggled with the systematic
approach as soon as I started to analyse processes of human adaptation to
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The honour of the family is often centred around the purity of its women
but being “sherrif”(adj) is also part of the ideal of being an “Arab”,
living in harmony with God and men (Rabo, 1986)
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environmental and political change at micro-level. In this, Uphoff’s
orientation-to-action grid was instrumental to analyse perceptions and
individual roles, as well as mediating processes during collective action.
The seeming parallel between quantum physics, social energy and
collective action is an interesting theoretical triangle that has yet to be
explored. More case studies should be conducted to elaborate on this type
of both-and analysis in the context of development intervention and
collective action. In the context of development interventions more
empirical emphasis should also be given to the relationship between
collective action and specific processes of mediation and roles of
individual actors, their linkages to (water) resources as well as local
culture, power, leadership and authority.
Both “new” ecosystems approaches as well as New Institutionalist
Economics (NIE) run the risk of being stagnant in systems thinking which
may lead to policy “blueprinting” and generalisation for development
intervention based on fixed, sometimes even ethnocentric, ideas of
democracy, production and economic progress. For example, the
introduction of Water User Association (WUA) concepts where legal
repertoires, tradition and formal, for water rights are conflicting may lead
to conflict at community level after, well-intended, external organisational
intervention (Molle, 2004). Fully assessing local political context and
social history is a requirement for understanding processes of collective
action at micro-level. Moreover, the close connection between ecohydrological systems and human organisation requires development
workers and policy makers to re-think the application of prescribed
intervention at whatever scale. Hydrological interventions such as the
introduction of pump wells, building of dams and drilling deep wells will
work, sometimes unintentionally, across scales and levels of social and
political control and may lead to fatal impact to sustainable water
extraction systems (Molle, 2004).

9.4

Conclusion

It has been identified that after the introduction of mechanised
technologies in the 1960s, water scarcity and the strong competition for
groundwater between borehole users and qanat communities accelerated
the abandonment of qanats in Syria. With this study, I have tried to better
understand collective maintenance of qanats as common property resource
and evaluate the social, cultural, political and environmental factors that
have driven abandonment and decay of qanats in Syria. By placing qanats
in a development intervention context, my main research question was
focused on the local level micro-dynamics and contexts. I looked at the
main endogenous and exogenous factors influencing collective action for
maintenance of traditional water supply systems called qanats at and
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below community level in Syria.
The research questions were:
1)
What is the status quo of groundwater resources and abandonment
of qanats in Syria and how is this related to non-emergence of
collective maintenance ?
2)

How do socio-cultural transformations and processes at
community level in selected case studies influence qanat use and
maintenance?

3)

What is the importance of history, perception, power and
heterogeneity during selected case studies of qanat renovation?

4)

Which various socio-cultural and biophysical elements of qanats
as human ecosystems can be identified in relation to their use and
maintenance ?

Chapter 4 of this study mainly concerned the first research
question. Our national survey of qanats showed that 44 sites containing
101 qanats are still flowing in Syria. A general trend of abandonment is
confirmed in our data. Biophysical causes for abandonment are found in
silting up of calcareous deposits, earthquakes, floods and dropping
groundwater levels. Sociocultural causes mainly lie in the adoption of new
extraction technologies such as pumping, high rate of migration of users,
lack of collective maintenance and the socio-political impact of Syria’s
landreform in 1958. Flowing qanats can be used as indicator for the
presence of collective action at community level. Where qanats have dried
up due to lowering groundwater tables, maintenance is often not resumed.
However, I have also found that where groundwater tables are stable, such
as in the case of Shallalah Saghirah, regular qanat maintenance can be
low. Various endogenous factors were identified such as lack of social
cohesion and events in social history that led to a lack of collective action
for maintenance at community level.
The causes of abandonment are thus multi-dimensional and at
national level we focused on the causal relationship between ownership,
leadership and abandonment of qanats. A strong relationship between
communal ownership and collective action is analysed. However, we also
found that private and community ownership of qanats is not necessarily
correlated to community leadership for collective maintenance. In many
cases, the state is regarded as the main entitity to initiate and lead
collective action on qanats. The unwillingness to invest in maintenance is
strongly related to the lack of collective action. A dry qanat or silted-up
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with calcareous deposits does not trigger collective action of the users
community. There seems to be a “dismissal of human agency” in the
local perception on the causes of the drying of qanats. In those
communities where there is no willingness to pay, people rely heavily on
state authorities and leave the maintenance to fate.
Chapters 5,6,7 and 8 of this book elaborated on the backgrounds,
socio-cultural transformations and processes at community level of the
selected case studies of qanat renovation in respectively Shallalah
Saghirah and Qarah. The importance of history, perception, power and
heterogeneity was also considered during these case studies.
In Shallalah Saghirah we found a small users group of 25
households that lives without electricity, asphalt road and relies solely on
a qanat for water supply. Despite their village being remote, the
community is widely linked to the outside world through migration
patterns. Social structures at the site follow the principle of segmentation
and are determined by blood relationship and marriage alliances. One of
the main historical social dynamics is a continuous power struggle
between two resident lineages. This originates from a fraternal
competition for resources and leadership. This struggle hampered the
emergence of collective action for qanat maintenance. We identified three
strategies that users devise to keep their power base in the community;
migration to urban areas, retaining and reviving tribal affiliations with the
higher echelons of the Hariri clan in the Hauran or searching for internal
marriage alliances and conduct seasonal migration or off-farm work.
Using Uphoff’s orientation-to-action grid, several main actors during
qanat renovation were identified and plotted against the grid. During the
renovation, it was clear how strong the events in social history and the
existing power structures determined the success of the collective action
for maintenance. Hydrologically, the renovation was successful. Our
economic cost-benefit analysis also shows the renovation as an effective
investment. However, both the positive economic analysis and the
successful technical and hydrological outcome do not outweigh the
negative social analysis. In a seemingly homogenous, small and coherent
unit, context and local socio-political history played a determining role in
the non-emergence of collective action for maintenance of qanats.
Qarah lies in a low rainfall zone, the community has an active
cleaning history and a reasonable hydrogeological chance for successful
renovation and social cohesion of the community. The town has a
population size of approximately 19,000 permanent households of which
900 extended households have qanat user rights. Since 1986, it has a main
asphalt road, electricity and piped water supply. We studied five qanats
and their user communities. The qanat called ‘Ayn al Taybeh had
dramatically diminished in flow in 2002. Three strategies adopted by
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farmers to cope with diminishing discharges of qanats have been
identified. Change of cropping patterns from cereals to horticulture,
application of different irrigation methods such as the use of buckets or
drip irrigation and finally sale of the land without water rights. Due to the
active investment attitudes and the long history of social organisation, the
prospects for renovation were considered positive.
The renovation of qanat ‘Ayn al Taybeh can be summarised as a
successful qanat renovation both technologically and socially. A total of
seven main actors have been identified. An analysis is provided of the
various power relationships between the monastic community and the
other main actors during the renovation. However we have observed that
despite the projected benefits, spontaneous collective action did not take
place previously. It only started with an energetic initiator, the use of
video feedback and involvement of a third party, namely the international
funders. Following cultural theory, the lack of spontaneous collective
action without involvement of a third party can thus be explained. We
observed that fatalism and an attitude of laisser-faire of the user
community hampered the initiative to develop collective action
spontaneously. Similar to the case of Shallalah Saghirah, it took a
considerable energetic and committed initiator inside the community to
start up the collective action. The main difference was that in Shallalah
Saghirah the main community initiator did not have a solid power base for
leadership whilst in Qarah the initiator did have an undisputed powerbase.
Therefore the collective action in Qarah succeeded socially as well.
However there is a high tendency and risk that the younger generation will
move indefinitely towards urban areas especially Damascus. Furthermore
the development of deep boreholes in the region is threatening the qanats
of Qarah.
Using a complex human ecosystems approach endogenous and
exogenous factors that influence collective action for maintenance of
traditional water supply systems called qanats are divided in biophysical
and sociocultural elements;
Biophysical:
Geology, morphology and soil; climate and rainfall, water quality and
quantity; vegetation and agriculture; tunnel construction; irrigation
methods; infrastructure and energy power
Socio-cultural:
Orientation-to-action; power-relations; conflict management;
communication; knowledge; worldview; resource allocation; governance;
government support; economy/market; demography and qanat use.
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At both local and national level endogenous socio-cultural
elements have a profound influence on the main condition for qanat
sustainability; the continuous collective maintenance of the tunnel
construction. The higher regional level human ecosystem shows that
borehole users and qanat users compete for the same resource and a cause
for drying up of qanats can be found in borehole users unsustainably
draining the aquifers. Although many farmers attribute the drying up of
qanats to “fate” or changes in climate and rainfall, it is more likely that
transformation in the socio-cultural elements are main causes for the
drying up and abandonment of qanats.
The human ecosystem approach has been useful to identify
various biophysical and socio-cultural elements and relations of the qanat
system, but we found the approach has a problem when attempting to
translate it into local level processes and policy. The use of a human
ecosystems approach means that the boundaries are fuzzy. In an attempt to
bring focus in a systematic structure, it tends to fall into the same trap of
forming “design principles” just like the recipes for devolution
programmes in New Institutionalism. The approach also failed to analyse
adequately the internal collective action processes that took place during
the renovation case studies in Shallalah Saghirah and Qarah. The human
ecosystems approach cannot account for the temporal analysis of specific
local social histories. A process approach is more useful for this. Uphoff’s
orientation-to-action grid (1996) proved to be instrumental for this type of
micro-analysis.
The two case studies of qanat renovation in Shallalah Saghirah
and Qarah show that where maintenance is expected; a small and
seemingly cohesive user community and no influence from nearby
pumping activities in Shallalah Saghirah, the outcome not necessarily
means successful renovation in social terms. The renovation of Shallalah
Saghirah has shown the intimate power dimensions, multiplicity and
heterogeneity of seemingly coherent, homogeneous and close-knit
community. In Qarah, where the biophysical conditions are more
challenging and the drinking water necessity is not present due to piped
water supply, the outcome for successful renovation in social terms is
more positive than in Shallalah Saghirah. One of the main factors
identified for successful collective action for qanat renovation is the
presence of powerful leaders, connectors and initiators at community
level. History, perception, and power are important aspects of collective
action for qanat maintenance. We saw in both cases that these factors are
main influences on the process of community-based interventions. We did
not find an unambiguous relationship between heterogeneity and qanat
maintenance but whereas the community of Shallalah Saghirah was

334

culturally homogenous, the more heterogeneous community of Qarah was
more successful in qanat renovation.
Although qanat renovation itself cannot solve the overall water
scarcity in Syria, qanat technology and the maintenance of its systems can
play an important part in demand management of this most precious
natural resource of Syria. Hydrologic interventions will work and impact
across scales and levels in a multilevel hydro-socio-ecological cycle.
Renovation efforts of qanats in Syria should thus not only be focused on
technical successes but take into account the much more important social
and non-economical elements of the qanat as a human ecosystem such as
power relations, the presence of initiators and social cohesion to guarantee
social sustainability of collective maintenance. We have identified that
third party involvement and external agency is crucial in the successful
renovation of qanats in Syria. We found a discrepancy between the
priorities of the government policies on water management and qanat
maintenance. The only region where the Syrian government paid some
attention to qanat maintenance is the Damascus countryside in the
Barada/Awaj Basin. However, to save the remaining qanats and their
communities in Syria, an integrated national effort involving the qanat
communities, regional and national government departments can only
guarantee future existence of the systems. This involves synchronisation
of the development and proper implementation of laws on well drilling,
infrastructure and cultural heritage protection as well as the protection of
the shared aquifers between qanat users and borehole users. An integrated
water management approach in Syria should therefore involve qanat
communities and their leaders from the on-set. The institutional reform of
water departments that started in 2006 gives hope that the Syrian
government is now focusing more on overall integrated demand
management.
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APPENDIX 1

MAPS

Map 3 - Distribution of qanats in Syria
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Map 4 - The qanat site of Shallalah Saghirah

337

Qanat =
Green = Area of Byzantine settlement
Map 5 - Aerial Photo the Khanasser Valley, 1958 no: P327Sa (source: ICARDA-GIS Unit)
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Map 6 - Location Byzantine sites near Shallalah Saghirah
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Map 7 – The Qanat site of Qarah
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Map 8 - Groundwater levels around Qarah qanats
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APPENDIX 2
MARRIAGE ALLIANCES
SHALLALAH SAGHIRAH
Hariri clan
First
inhabitant

Khaled

Shakir

Hamzah

Hatim

Amir

Figure 62 - Marriage alliance between Bayt Hatim and the higher echelons of the Hariri
clan

First
inhabitant

Khaled

Shakir

Hamzah

Hatim

(3 wives)

(7)

Figure 63 - Marriage alliance between Bayt Hamzah and Bayt Amir
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Amir

First
Inhabitant

Hatim

Amir

Figure 64 - Badileh marriage between Hatim and Amir lineages
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SUMMARY
The main objective of this study is to better understand the
process of collective maintenance of ancient water tunnels called qanats in
Syria. It aims to evaluate the social, cultural, political and environmental
factors that have driven abandonment and decay of qanats in Syria.
Considered are processes of collective action to maintain qanats at two
case study sites in Syria; Shallalah Saghirah and Qarah. Qanats are
subterranean tunnels that tap the groundwater and lead the water
artificially to human settlement and agricultural lands using gravity flow
conditions. The technique is similar to mining and originates from Old
Persia. In its nature a qanat is a sustainable technique of extracting
groundwater. It only relies on gravity as a power to lead the water to the
desired location and it cannot exhaust an underground aquifer. Therefore
qanats are interesting from a point of sustainable development. But qanats
require a certain social organisation and collective action to be
maintained.
Qanats in Syria are rapidly drying up and being abandoned. A
problem analysis identified various causes such as climate, introduction of
newer technological tools to extract groundwater, which leads to overexploitation of the aquifer and a non-emergence of collective action at
community level to maintain qanats. Changing socio-political factors and
landreform causes the lack of collective action. Further endogenous and
exogenous causes such as internal community politics and other socioeconomic and cultural factors are identified. Contextualisation of the
collective action is necessary to better understand the local level processes
of collective maintenance of qanats.
A national survey identified a total of 44 sites in Syria containing 101
flowing qanats. Syria is divided in three regions of flowing qanats; North
West, South West and Middle Syria. The other regions have qanats but
there were no reports of active use at the time of investigation. Flowing
qanats can be used as indicator for the presence of collective action at
community level. A strong relationship between communal ownership and
collective action is analysed. However, it is also found that private and
community ownership of qanats is not necessarily correlated to
community leadership for collective maintenance. In many cases, the state
is regarded as the main entitity to initiate and lead collective action on
qanats.
The unwillingness to invest in maintenance is strongly related to the
lack of collective action. A dry qanat or silted-up with calcareous deposits
does not trigger collective action of the users community. There seems to
be a “dismissal of human agency” in the local perception on the causes of
the drying of qanats. In those communities where there is no willingness
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to pay, people rely heavily on state authorities and leave the maintenance
to fate.
The first renovation case study considered in this thesis took place in
2000 and concerned the cleaning of the qanat in a village called Shallalah
Saghirah. 25 households who are all bloodrelated live in the small village
of Shallalah Saghirah. It lies between the 200-mm and 250-mm rainfall
isohyets and has a semi-arid climate. The village area comprises a
watershed that lies between 300-600 m above sea level. Supplied with
water only by an ancient qanat, the users community has a history of hard
struggle to survive in this harsh environment. During this pilot renovation
the researcher was involved on a daily basis both through participant
observation and living with the community for quite some time. The
initiative of the renovation was based on a community request.
The local history of settlement and politics shows that several events
can be identified that influenced the social cohesion in the village either
positively or negatively. Among the positive events are the various
leadership periods where the village had a mukhtaar mediating between
disputing parties, establishment of the rights system, the building of an
irrigation reservoir and several exchange marriages to adhere the lineages.
Among the negative events were several deaths of key extended family
members, the introduction of brides from the higher echelons of the Hariri
clan, migration to urban areas, “unlawful” selling of land amongst
cousins, a conflict in the larger extended family in another village that
resulted in a bloodfeud in the 1970s and other conflicts among resident
family members.
Main actors of the renovation have been identified and various stages
of orientation-to-action have been analysed using Uphoff’s (1996) action
grid. Irrigated agriculture from the qanat will not provide enough
economic benefits for the villagers to be self-sufficient. The qanat
provides drinking water and domestic water; the irrigation water is used
for fig trees, home garden allotments and additional barley for lambs. The
renovation has shown the intimate power dimensions, multiplicity and
heterogeneity of a seemingly coherent and close-knit community.
Hydrologically, the renovation was successful. Economic costbenefit analysis also shows the renovation as an effective investment.
However, both the positive economic analysis and the successful technical
and hydrological outcome do not outweigh the negative social analysis.
Lack of social cohesion and leadership are main constraints to the
sustainability of qanat maintenance in Shallalah Saghirah. Context and
local socio-political history play a major role in the emergence of
collective action for maintenance of qanats. A seemingly homogenous,
small-scale and closeknit community appeared to be in fact very
heterogeneous and socially complex. Simple recipes and design principles
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for devolution programmes are therefore at risk of wrongfully assuming
social cohesion of communities and denying the non-economical and
endogenous dimensions of collective action at the micro-scale levels.
Technical and economical successes alone do not mean participation is
socially sustainable.
The second case study that is considered took place in Qarah.
Qarah has an average annual rainfall between 200-250 mm but not less
than 200 mm for two out of four years. The elevation of the area is
relatively high, the average altitude is above 1300 meters. Qarah’s natural
vegetation is sparse and consists of shrubs and other drought tolerant
plants. The town has a population size of approximately 19,000 permanent
households of which 900 extended households are said to have irrigation
rights in the various qanat systems that are present in and around the town.
The renovation followed after a video feedback session at
community level. The community requested the researcher to provide
technical advice and information on funding contacts. In this renovation,
the researcher was mainly involved in preparing an interim evaluation.
The initiation, proposal development and ultimate responsibility was with
the community representatives with little or no input by third parties.
Considering the positive attitudes towards investment and the
long history of social organisation around the qanat systems in Qarah, the
prospects for collective action in Qarah were considered favourable
despite the high migration rate. In general, the qanats of Qarah are still
fairly well maintained and the farmers’ communities take care of their
plots in the irrigated gardens. However there is a high tendency and risk
that the younger generation will move indefinitely towards urban areas
especially Damascus. Furthermore the development of deep boreholes at
the edge of the gardens next to the summerhouses is potentially worrying
for the qanats as well as the government’s groundwater abstraction for
piped water supply to the town of Qarah.
The renovation in Qarah was carried out in the years 2003 and
2004. An analysis is provided of the various power relationships between
the monastic community and the other main actors during the renovation.
Social relationships at user community level were analysed in relation to
their behaviour and attitude towards qanat renovation. In the analysis of
the renovation, Uphoff’s orientation-to-action grid was not used because
of the less intimate relationship between the researcher and respondents
compared to the renovation in Shallalah Saghirah.
The renovation of Qarah can be summarised as a successful qanat
renovation both technologically and socially. The enabling environment
was favourable for collective action and a total of seven main actors have
been identified. Contrary to previous government subsidised qanat
renovations in the Qalamun region, the renovation in Qarah was carried
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out following the traditional techniques where possible using the local
expertise of the qanat users and experts.
In the field, however it is observed that despite the projected
benefits in an ideal world, spontaneous collective action only started with
an energetic initiator, the use of video feedback and other participatory
tools and involvement of a third party, namely the international funders as
external agency. Following cultural theory, the lack of spontaneous
collective action is due to a certain fatalism and an attitude of laisser-faire
of the user community.
Various biophysical and sociocultural elements of qanats as
complex human ecosystems are explored and described in comparing the
two case studies. The human ecosystem at regional level shows that
borehole users and qanat users compete for the same resource and a cause
for drying up of qanats can be found in over-exploitation by borehole
users. But many farmers attribute the drying up of qanats to “fate” or
changes in climate and rainfall. It is more likely that transformation in the
socio-cultural elements and the introduction of pumped well technology
are main causes for the drying up and abandonment of qanats.
The human ecosystem approach has been very useful to visualize
various biophysical and socio-cultural elements and relations of the qanat
system. However in an attempt to bring focus in a systematic structure, it
tends to fall into the trap of forming “design principles” just like the
recipes for devolution programmes in New Institutionalism. The approach
also failed to analyse adequately the internal processes that took place
during the renovation case studies in Shallalah Saghirah and Qarah. The
human ecosystems approach cannot account for the temporal analysis of
specific local social histories. A process approach is more useful for this.
The two case studies of qanat renovation in Shallalah Saghirah
and Qarah show how important context is in the study of collective action.
One of the main factors identified for successful collective action for
qanat renovation is the presence of powerful leaders, connectors and
initiators at community level. Local history, perception, and power are
important aspects of collective action for qanat maintenance. We saw in
both cases that these factors are main influences on the process of
community-based interventions. We did not find an unambiguous
relationship between heterogeneity and qanat maintenance.
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SAMENVATTING
Het voornaamste doel van deze studie is om tot een beter begrip te
komen van het proces van collectieve actie met betrekking tot antieke
water tunnels ofwel “kanaten” in Syrië. De studie stelt zich tevens ten
doel om de sociale, culturele, politieke -en milieu factoren te evalueren
die tot het verval van kanaten hebben geleid.
Kanaten zijn ondergrondse tunnels die het grondwater aftappen en
door middel van zwaartekracht naar een nederzetting en/of agrarisch land
toeleiden. De technologie is gelijk aan mijnbouw technieken en komt
oorspronkelijk uit het Oude Perzië. De techniek is een duurzame manier
om grondwater te onttrekken. Omdat het gebaseerd is op zwaartekracht
om het water naar een bepaalde locatie te leiden, kan een kanaat niet de
ondergrondse water voorraad uitputten. Gezien hun duurzaamheid, zijn
kanaten daarom interessant. Maar kanaten vereisen een specifieke sociale
organisatie en collectieve actie om onderhouden te worden. Verscheidene
processen van collectieve actie om kanaten te onderhouden zijn
beschouwd gedurende twee casus studies; in de nederzettingen Shallalah
Saghirah en Qarah.
Kanaten in Syrië worden in een rap tempo verlaten en drogen
op. Onze probleem analyse heeft verschillende oorzaken geïdentificieerd
zoals klimaatsverandering, introductie van nieuwe grondwater
onttrekkingstechnologieën die tot over-exploitatie leiden en het gebrek
aan collectieve actie om de kanaten te onderhouden. Veranderende sociopolitieke factoren en landhervormingen spelen ook een rol bij het
ontbreken van collectieve actie. Exogene en endogene processen zoals
interne gemeenschaps politiek en andere socio-culturele factoren zijn
eveneens geïdentificeerd als oorzaak. Om een beter begrip te krijgen van
de processen op lokaal niveau is een precieze contextualisatie van
collectieve actie noodzakelijk.
Een nationale survey heeft in totaal 44 kanaat locaties met 101
werkende kanaten gevonden. Syrië is daarbij verdeeld in drie regio’s van
actieve kanaten; noordwest, zuidwest en midden Syrië. In de andere
regio’s zijn geen aanwijzingen gevonden van actieve kanaten. Actieve
kanaten kunnen worden beschouwd als indicatoren van collectieve actie
op lokaal niveau. Een sterk verband is aangetoond tussen
gemeenschapsbezit en collectieve actie. Echter, het is ook gebleken dat
privé bezit en gemeenschappelijk bezit niet noodzakelijk gecorreleerd zijn
aan leiderschap om tot collectieve actie over te gaan. In veel gevallen
wordt de overheid beschouwd als de voornaamste drijfveer en
noodzakelijk leider voor collectieve actie met betrekking tot kanaten.
Het gebrek aan bereidheid om te investeren in onderhoud is sterk
gerelateerd aan het gebrek aan collectieve actie. Een droog kanaat of een
kanaat dat is dichtgeslibd leidt niet automatisch tot collectieve actie van
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de gebruikersgemeenschap. In de lokale perceptie blijkt er een ontkenning
te zijn van menselijk agentschap als oorzaak van het opdrogen van
kanaten. In de gemeenschappen waar er geen bereidheid is om te betalen,
stellen mensen zich afhankelijk van de lokale autoriteiten op en laten het
onderhoud aan het lot over.
De eerste casus die beschreven wordt in deze studie is de
renovatie van het kanaat in het dorpje Shallalah Saghirah. Vijfentwintig
huishoudens die allemaal aan elkaar gerelateerd zijn wonen in het dorp dat
zich tussen de 200-mm en 250-mm regenval isohyets in een aride klimaat
bevindt. Het dorpsgebied bestaat uit een watervanggebied dat tussen de
300-600 meter boven zeeniveau ligt. De gebruikers gemeenschap heeft het
kanaat als voornaamste water toevoer. Het dorp kent een lange
geschiedenis van overlevings strijd in een hard klimaat. De onderzoeker
was tijdens de renovatie dagelijks betrokken door participatieve observatie
en het wonen in het dorp. Het initiatief van de renovatie was genomen
naar aanleiding van een verzoek van de gemeenschap.
De nederzettings geschiedenis toont dat er verschillende
voorvallen aan te wijzen zijn die de sociale cohesie in het dorp hebben
beïnvloed op zowel een negatieve als een positieve manier. Positieve
voorvallen zijn bijvoorbeeld de opeenvolgende leiderschaps periodes in
het dorp waar een “mukhtaar” bemiddelde tussen conflicterende partijen,
een irrigatie rechtsysteem werd ontwikkeld en een reservoir werd
gebouwd. Tijdens deze periodes vonden ook verschillende huwelijks
allianties plaats om de familie banden te versterken. Negatieve voorvallen
zijn het overlijden van bepaalde sleutelpersonen in de
familiegeschiedenis, de introductie van bruiden van buitenaf, van de
hogere regionen in de Hariri clan, migratie naar stedelijke gebieden, de
ongebruikelijke verkoop van land tussen neven en conflicten tussen
familie leden, onder andere een bloedvete tussen leden van de grotere
familie in een ander dorp.
De voornaamste spelers in de renovatie zijn beschreven en
verscheidene stadia van orientatie-tot-actie zijn geanalyseerd met gebruik
van het actiegrid van Uphoff (1996). Geïrrigeerde landbouw van het
kanaat geeft niet genoeg economisch voordeel voor de gemeenschap om
zichzelf te onderhouden. Het kanaat verzorgt drinkwater en water voor
huishoudelijk gebruik; irrigatie water is gebruikt voor vijgebomen, kleine
moestuinen en de verbouw van gerst voor bijvoeden van lammeren. Het
proces van de renovatie legde de verscheidene machtsrelaties, de
multipliciteit en de heterogeniteit bloot van een schijnbaar coherente en
nauw samenhangende gemeenschap.
Vanuit een hydrologisch oogpunt was de renovatie in Shallalah
Saghirah een succes. De economische kosten-baten analyse geeft ook aan
dat de renovatie een goede investering was. Echter, zowel de positieve
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economische analyse als de succesvolle technologische uitkomst wegen
niet op tegen de negatieve sociale analyse. Het gebrek aan sociale cohesie
en lokaal leiderschap zijn de voornaamste barrières voor het voortbestaan
van reguliere onderhouds werkzaamheden aan het kanaat. Context en
lokale socio-politieke geschiedenis spelen een belangrijke rol in de
ontwikkeling van collectieve actie voor kanaat onderhoud. Een schijnbaar
homogene en kleinschalige gemeenschap bleek in feite vrij heterogeen en
sociaal complex. Simpele recepten en blauwdrukken voor decentralisatie
programma’s riskeren als zodanig een foute aanname van sociale cohesie
in kleine gemeenschappen en de ontkenning van niet-economische
endogene dimensies van collectieve actie op micro-niveau. Het betekent
niet dat als de technische en economische uitkomsten succesvol zijn, de
participatie sociaal ook duurzaam is.
De tweede casus heeft plaasgevonden in Qarah. Qarah heeft een
gemiddelde regenval tussen de 200-250 mm per jaar. Het gemiddelde
hoogteniveau is boven de 1300 meter. De natuurlijke vegetatie is
spaarzaam en bestaat uit heester-achtige planten en ander droogte
resistente planten. De stad kent minstens zes kanaten en heeft een
populatie van 19.000 permanente huishoudens, daarvan bezitten 900
huishoudens irrigatie rechten.
De renovatie volgde op een video feedback sessie op
gemeenschapsniveau. De gemeenschap verzocht de onderzoeker om
technisch advies te leveren en informatie over mogelijke fondsen. Tijdens
deze renovatie was de onderzoeker voornamelijk betrokken bij de
voorbereidingen van een interim evaluatie van het project. Het initiatief,
ontwikkeling van het voorstel en de uiteindelijke verantwoordelijkheid
van de renovatie lag bij de gemeenschaps vertegenwoordigers met weinig
input van externe partijen.
De positieve houding met betrekking tot investering in onderhoud
en de lange geschiedenis van sociale organisatie rondom het kanaat
gebruik in Qarah waren aanleiding om aan te nemen dat de vooruitzichten
van collectieve actie positief waren ondanks de hoge migratie cijfers.
Over het algemeen zijn de kanaten van Qarah goed onderhouden door de
lokale boeren en dat geldt ook voor de geïrrigeerde tuinen. Er is echter een
hoog risico dat de jongere generatie voor onbepaalde tijd naar urbane
gebieden zoals Damascus vertrekt. Verder is het slaan van diepe putten
aan de rand van de tuinen naast de zomerhuizen een potentieel
zorgwekkende ontwikkeling alsmede de van overheidswege opgelegde
water onttrekking met gebruik van diepe putten voor het drinkwater voor
de stad.
De renovatie in Qarah vond plaats in de jaren 2003 en 2004. Een
analyse is gegeven van de verschillende machtsrelaties tussen de
monastische gemeenschap en andere spelers tijdens de renovatie. Sociale
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relaties op gemeenschaps niveau zijn geanalyseerd in relatie tot het gedrag
en de houding van gebruikers ten opzichte van kanaat renovatie. Uphoff’s
orientatie-tot-actie grid was niet gebruikt in de analyse vanwege de
minder intieme relatie die de onderzoeker met de respondenten had in
vergelijking met de casus van Shallalah Saghirah.
De renovatie van Qarah kan beschouwd worden als een
succesvolle renovatie in sociaal en technisch opzicht. Het milieu waar de
renovatie plaatsvond was gunstig voor collectieve actie en in totaal zijn er
zeven spelers geïdentificeerd. In tegenstelling tot van overheidswege
gesubsidïeerde renovaties die ook plaatsvonden in de Kalamoen bergen,
was de renovatie in Qarah gebaseerd op de lokale expertise van kanaat
gebruikers en experts.
In het veld was echter geobserveerd dat ondanks de voordelen van
renovatie, een spontane collectieve actie alleen plaats kon vinden na de
interventie van een energieke initiator, het gebruik van video feedback en
andere participatieve methoden alsmede de betrokkenheid van een derde
partij in de vorm van internationale donoren. Volgens culturele theorie is
het gebrek van spontane collectieve actie te wijten aan een zekere
fatalistische houding en een laisser-faire houding van de gebruikers.
Verscheidene biofysische en sociaal-culturele elementen van
kanaten als menselijke ecosystem zijn verkend en beschreven in de
vergelijking van de twee case studies. Het menselijk ecosystem op
regional niveau laat zien dat puttengebruikers en kanatgebruikers
competitie voeren om deze natuurlijke hulpbron. Een oorzaak van het
opdrogen kan derhalve gevonden worden in de over-exploitatie van de
aquifer. Desondanks schrijven veel boeren het opdrogen van kanaten toe
aan klimaatsverandering en een gebrek aan regenval. Het is
waarschijnlijker dat veranderende sociaal-culturele elementen en de
introductie van nieuwe onttrekkingstechnologie de voornaamste oorzaak
voor het opdrogen van kanaten zijn.
De menselijke ecosysteem benadering is zeer nuttig om de
meerdere biofysische en sociaal-culturele elementen en relaties te
visualiseren. Maar in een poging om systematisch te werk te gaan neigt
deze benadering in de valkuil van “ontwerp principes” te vallen zoals dat
ook vaak het geval is geweest bij recepten voor decentralisatie
programma’s van de benadering die bekend staat als het “Nieuwe
Institutionalisme”. De benadering was ook niet toereikend voor de analyse
van interne processen die plaatsvonden tijdens de casestudies van
Shallalah Saghirah en Qarah. De menselijke ecosysteem benadering kon
niet voldoende de historische betekenis van lokale geschiedenissen
analyseren. Een procesbenadering is beter voor dit soort analyse.
De twee casus studies laten zien hoe belangrijk context is voor de
studie van collectieve actie. In beide casus studies is aangetoond dat een
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van de voornaamste factoren voor succesvolle collectieve actie voor
kanaat renovatie de aanwezigheid van lokaal gerespecteerde leiders,
connectoren en initiatief nemers is. Lokale geschiedenis, perceptie en
macht zijn belangrijke aspecten van collectieve actie voor kanaat
onderhoud. Er is geen eenduidige relatie gevonden tussen heterogeniteit
en kanaat onderhoud.
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