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Chapterr 7 

Applicationn to the management of shallow lakes, and in particular the Norfolk 
Broadss (UK) 

PartiallyPartially based on Crooks and Schutten (2005) 



Mainn scientific findings and their application 
Thee research in this thesis has for the first time investigated the responses of macrophytes 
too the forces resulting from currents, waves and grazing at a particular location within a 
lake.. Shoots can break or whole plants can uproot (Schutten et al., 2005). I developed a 
calibratedd method of estimating the magnitude of forces on the plants resulting from water 
movementt (Chapter 4), waves (Chapter 5) and grazing (Chapter 6). These methods 
allowedd us to quantify the drag forces exerted by water movements and the rupture or 
uprootingg resulting from grazing by birds. The effect of those forces on the macrophyte 
plantt and population is estimated on basis of the breaking and anchorage strength of 
individuall  plants in Chapter 6, and evaluated in terms of the proportion of biomass that is 
removedd by grazing in Chapter 3. I have shown that the physical forces acting on the 
recoveringg macrophytes due either to grazing by birds or to severe weather conditions 
couldd be sufficient to uproot the plants, particularly at exposed locations with relatively 
non-cohesivee sediments. The effect of the removal of a large part of the vegetation from a 
recoveringg population of a plant species could result in the exhaustion of its propagule or 
seedd bank (Chapter 3), and create an unstable stand of plants, which could severely 
hamperr their successful long-term establishment (Chapter 6). 

Thee knowledge developed has already been applied in various forms such as: 
(a)) Providing scientific underpinning to management decisions of lake 

managerss who are in the process of planning restoration of shallow lakes. I have provided 
aa training workshop and written a manual for the Environment Agency (Schutten & 
Davy,, 2000a), which estimates the chance of success of macrophyte recovery during the 
lakee restoration process on basis of general limiting factors (Chapter 1) and mechanical 
limitationss (Chapters 4,5 and 6), by the use of decision trees. The restrictive role of the 
sedimentt (Chapters 4, 5 and 6) is also included in the online Dutch lake restoration 
manuall  ('Handleiding ecologisch herstel Ondiepe Meren'), on the Dutch lake restoration 
websitee (http://www.shallowlakes.net/handboek/index.html). 

(b)) Design of management scale experiments aimed at facilitating macrophyte 
establishmentt in shallow clear lakes such as Cockshoot Broad. My research has indicated 
thatt in shallow lakes with sufficient light, sediment stability is likely to limit long-term 
macrophytee establishment, particularly in lakes with very soft sediments. Both English 
Naturee and the Broads Authority have used this knowledge in designing management-
scalee experiments, whereby young plants, which were introduced in a lake with very soft 
sediment,, were provided with a cohesive rooting material (coir matting). Although initial 
resultss were successful (low mortality during transplantation and good initial growth), 
longerr term monitoring showed very limited survival during the first growing season. A 
veryy likely cause of the observed mortality is the build-up of excessive amounts (up to 30 
cmm thick mats) of benthic filamentous algae, smothering the plants and depriving them of 
lightt and nutrients (Schutten & Davy, 2000b; Smith & Davy, 2003) 

(c)) Assessment of the effect of selective macrophyte removal on the long term 
survivall  of macrophytes in Hickling Broad. Van Nes et al. (2002) highlighted that 
macrophytess can be both a blessing and a menace. This mixed blessing was also the 
experiencee of the Broads Authority when it was confronted with a case where the very 
exuberantt recovery of Chara in Hickling Broad was adversely affecting the recreational 
usee of the lake. I worked with Egbert van Nes, developer of the individual based aquatic 
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plantt growth model Charisma (Van Nes et al, 2003) to extend the model so that it 
includedd the mechanical limitations on macrophyte presence based upon sediment 
cohesion.. We subsequently used the model to simulate the effect of various scenarios of 
macrophytee harvesting (large areas and narrow lanes at various locations within the lake) 
onn the survival of the whole population, both within and between years. The outcome was 
usedd by the Broads Authority to inform their long-term macrophyte management plan for 
Hicklingg Broad. 

Thee use of the scientific output of this thesis to regenerate shallow lakes and to 
controll  excessive macrophyte growth has already indicated that there are clear societal 
effectss of its application on the various stakeholders that are involved. The benefits that 
aquaticc life can bring to humans have been highlighted in the introduction to this thesis. 
However,, the various human uses of shallow lakes could result in conflicting views on the 
longg term management of shallow lakes. These views are particularly well researched in 
thee following case study: Hickling Broad (UK). 

133 3 



Macrophytee management in Hickling Broad: a case study 
(basedd on Crooks & Schutten, 2005) 

HistoryHistory and geography of Hickling Broad 
Thee Norfolk Broads, or Broadland, is widely recognised to be one of Britain's finest 
lowlandd wetland systems consisting of a rich mosaic of isolated and river-fed shallow 
lakess (known locally as broads), fen and grazing marshes (Figure 1). Broadland is a 
nationall  park in all but name. Around 20 percent of the total area (including built land) is 
recognisedd as being of international importance for nature conservation (designated under 
thee Habitats and Birds Directives). The Broads are listed as a Ramsar site, the Convention 
onn Wetlands of International Importance, and include six National Nature Reserves and 
277 Sites of Special Scientific Interest. 

Figuree 1. Overview of the river Turne and associated Broads and marshland. 
CopyrightCopyright Broads Authority, 2005 
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Althoughh once used extensively for transport and commerce, the rivers and 
connectedd broads are now intensively used for recreational boating, involving around one 
hundredd boatyard operators and attracting more than one million visitors per year. The 
mainn threats to the conservation of the wider Broadland area are water pollution, further 
growthh of water-based tourism, intensification of agricultural use of the drained marshes 
andd neglect of the fens and carr woodland (Madgwick & Phillips, 1996). The need to 
balancee human needs with environmental conservation has been reflected in the creation 
off  the Broads Authority which aims to restore and conserve the wetland system as a 
whole.. The Authority works to encourage and develop sustainable forms of use and 
managementt that further the conservation of the area, increase the quality of public 
enjoymentt and take into account the needs of the local economy (Broads Authority, 
1997).. The Authority has a duty to oversee conservation, recreation and navigation 
interests.. Balancing these interests will be no easy task given long-term human impacts, 
locall  socio-economic concerns and overarching international conservation obligations. 

Geographically,, the Broads extends over the lower valleys of the rivers 
Waveney,, Yare and Bure, together with the two Bure tributaries, the Ant and Thurne 
(Figuree 2). Covering an area of approximately 560 km2 the Broads wetland system 
evolvedd within a lowland coastal plain of what was to become part of the Norfolk and 
Suffolkk counties of East Anglia. While originally a system of lowland rivers, riverine 
freshwaterr and tidal wetlands protected from the sea by a coastal barrier dune ridge, the 
Broadss area has been progressively embanked for flood management though not entirely 
givenn over to agriculture. 
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Figuree 2. Geographical overview of broadland, showing the main rivers and towns and areas 
designatedd for wildlif e conservation under national (SSSI) and European legislation (SAC). 
©© Crown copyright. All rights reserved English Nature 100017954 2005. 

Thee broads, themselves, are not a natural geomorphological feature but the result 
off  late medieval (13th and 14th Century) peat excavations that with rising water tables 
weree eventually abandoned to flood. The extent of the hand-dug excavations was 
enormous.. It has been calculated that some 25 million cubic metres of peat was removed 
andd used for fuel. A considerable amount of turf was used by local people, but much was 
alsoo exported to neighbouring towns. At that time, Norfolk and Suffolk were the most 
denselyy populated counties of England. Peat pits became permanently flooded by periodic 
tidall  surges combined with sea-level rise and a rise in the height of the water table in the 
valleyss caused by greater fluvial flows as a result of changing weather conditions (George, 
1992).. These shallow lakes once left in an unmanaged state reverted quickly back into a 
wett fenland landscape of high ecological richness (figure 3). 
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Figuree 3. Historical picture of Salhouse Broad, "Gathering Waterlilies". Emerson and Goodall, 
1886 1886 

Thee turn of the 20 century was a period of fundamental change for Broadland in 
whichh the agricultural drainage of the area was well underway aided by the wind and 
steam-- powered pumps that characterised the otherwise flat landscape. This drainage, 
whenn combined with flood protection, turned swampy lowlands into profitable pasture. As 
welll  as the commercial prospects of new land uses, Dutt (1906) describes the process of 
ecologicall  succession of open water to drier fen. However, the prevailing view of the 
Broadss marshmen that "the time would never come when spring-fed fen would be as dry 
ass the surrounding marshes" has since proved incorrect. Today, open fen accounts for 
onlyy 7% of the Broad's Authority executive area. Such loss of fenland has resulted in 
widespreadd habitat loss and change from species-rich to species-poor communities 
(George,, 1992) although losses elsewhere mean that this area is still the largest calcareous 
rich-fenn floodplain system in Britain. 

ChangesChanges to the ecology ofHickling Broad 
Byy the mid 20th century the Broads waterways were beginning to exhibit a build up of 
phytoplanktonicc algae and reduced aquatic biodiversity, what later became recognised as 
classicc signs of excessive nutrient loading, leading to eutrophication. In their unpolluted 
statee the broads contained large populations of herbivorous zooplankton whose immense 
grazingg potential kept down many species of phytoplankton. The zooplankton themselves 
aree eaten by fish. However, in the natural state the submerged and emergent macrophyte 
architecturee provided refuge for zooplankton enabling them to keep phytoplankton levels 
inn check. With increasing nutrient loading last century, principally inputs of phosphorus 
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(P)) from sewage effluent and nitrogen (N) from agricultural runoff, there has been a 
switchh from a macrophyte dominated system to a eutrophic phytoplankton system (Moss, 
1983).. This meant that larger aquatic plants, which require sunlight, struggled to survive. 
Thee remaining, fringing, reedswamp became less healthy and more susceptible to boat 
washh erosion. A change in plant community structure has had a direct knock-on effect on 
thee aquatic food web. The lack of aquatic plants led to a reduction in the variety of 
invertebrates,, which in turn meant less food for adult fish. The fishery dwindled and 
becamee dominated by small young fish that fed primarily on grazing waterfleas. These 
weree reduced to such low levels that they were unable to graze the algae sufficiently to 
createe the clear water conditions necessary for plant growth. Once the water plants were 
lost,, the ecosystem collapsed and the algal dominated state became relatively stable. By 
thee 1970's, of the forty broads within the system, only four retained a stable macrophytic 
population.. The fens are also vulnerable to nutrient enrichment, particularly when flooded 
onn a regular basis by N- and P-bearing river waters. 

Althoughh a clear relationship exists between increased water fertility and reduced 
conservationn value, the introduction of this thesis has clearly explained why a simply 
reducingg the level of nutrient inputs does not lead to a clear increase in biodiversity but 
increasess the probability that the system will once again switch back to being macrophyte 
dominated.. In addition a range of biomanipulation techniques have had enlightening but 
mixedd impacts on ecological restoration. 

Forr the local economy reduced biodiversity was not all bad news. A thriving 
tourismm and boating trade profited from the rivers and broads being free from 
entanglementt by aquatic 'weeds'. Tourism and agriculture have brought many benefits to 
thee people who live and work in the Broads. Of the one million visitors to the area some 
twoo hundred thousand spend holidays on cruisers hired for a week or more. It is estimated 
thatt the boat hire industry, in 1988, generated a total of £25 million of direct benefit to the 
Broadss per annum in terms of public spending (Broads Authority, 1997). In a survey 
carriedd out in 1991, the broads supported 105 boatyards, employing more than 900 full 
timee jobs, 150 part-time jobs and 600 seasonal jobs. 

Visitorr pressure places considerable strain on the area for a number of reasons 
andd entails the risk of impairing those aspects that people come to see and experience in 
thee first place. Large numbers of visitors disturb wildlife, especially during the bird 
breedingg and nesting season. The expansion of boating activity is believed to have 
confinedd wildfowl to less disturbed and non-navigable broads. On broads where there is 
boatt traffic, birds tend to seek quieter refugia. Large numbers of craft, especially motor 
boats,, generate considerable boat wash and induce river bank erosion. Most hire boats are 
designedd to meet comfort requirements of their occupants rather than the specific needs of 
thee environment. 

Motorr propelled boats also inhibit on-going efforts to improve the Broads' 
severelyy impaired water quality and wildlife. To combat eutrophication several restoration 
techniquess have been implemented at specific sites through out the Broads. Examples 
includee suction dredging to reduce nutrient loading from phosphorus-rich bottom 
sedimentss and biomanipulation to temporarily influence the food chain so that grazing 
zooplanktonn are protected from predatory fish. The propellers of motorboats undo the 
resultss of such highly refined restoration techniques by stirring up the mud of shallow 
lakess or disturbing aquatic plant beds. 
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EmergingEmerging management of Hickling Broad 
Thee Broads Authority, Environment Agency, Anglian Water (the major water provider in 
thee area) and a number of other collaborating organisations have all addressed these 
biodiversityy problems through a variety of approaches (Madgwick & Phillips, 1996; 
Holzerr et al., 1997). Key amongst these has been a series of 'bottom up' management 
strategiess wherein nutrient loading from both the catchment and from stores in lake 
sedimentt (Pitt et al, 1997) are reduced or removed. 

Figg 4. Removal of the nutrient-rich top layer of sediment, as part of the nutrient control program in 
thee Broads. Copyright Broads Authority, 2005 

Duringg the 1980s such approaches have been complemented by 'top down' 
biomanipulationn of the relationships between fish, zooplankton, algae and water plants 
involvingg managing community structure artificially starting from the top of food webs 
(Moss,, 1983; Moss et al., 1996). 

Contemporaryy research draws upon both of these approaches to provide insight 
intoo the fragility of Broadland ecosystems under certain scenarios (Scheffer et al, 1993) 
andd combined top-down and bottom-up manipulation experiments have now been 
conductedd at five Broads (Stansfield et al, 1997). Though some evidence of 
environmentall  improvement has been monitored in those systems flushed by flowing 
waterr (e.g. Hickling Broad), less dynamic or hydrologically isolated broads are continuing 
too receive high levels of phosphorus released from sediment storage and it seems that this 
mayy be an ongoing management issue for some time. 
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Figg 5. Electrofishing in the Broads, as part of a biomanipulation program Copyright Broads 
Authority,2005 Authority,2005 

InternationalInternational biodiversity obligations versus local user requirements 
Thee previous section details the current scientific understanding regarding restoration of 
waterr plants in the Broads. Management of the Broadland lakes and waterways is not 
simplyy a matter of controlling water quality but also balancing the needs of stakeholders 
withh an interest in using the waterways. Management is becoming further complicated as 
aa result of recent EU Directives (notably the Birds and Habitats Directive), which, for 
instance,, override local navigation and tourism plans. An example here is the case of 
Hicklingg Broad, where nature conservation and navigation requirements have clashed (see 
alsoo Ledoux et al, 2000). 

Thee Broads Authority has a statutory duty to preserve and enhance the natural 
beautyy of the Broads, to promote its enjoyment by the public and to protect the interests of 
navigationn (as well as levying tolls on boat users). Given Broadland has not been awarded 
fulll  National Park status as yet, the Authority is not subject to the Sandford principle, 
whichh mandates primary status for nature conservation in all the other UK National Park 
areas.. The Authority has therefore to perform a complex balancing task, trying to 
sustainablyy manage nature conservation and appreciation needs, together with recreation 
demandd and to ensure the rights of navigation in its executive area. The navigation duty 
sometimess proves to be directly at odds with the provision of quiet public enjoyment and 
thee conservation of the area's natural beauty. The underlying conflict potential has 
recentlyy come into sharp focus in a controversy over the management of a specific water 
body,, Hickling Broad, and the interpretation of the EU's Birds and Habitat Directives in 
thiss context. In the international context, parts of the Broads are designated as a joint 
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Ramsar-- Special protection Area (SPA) and enjoy protection under the EC directives, as a 
Speciall  area of Conservation. 

Likee other broads, Hickling has over many decades responded to changes in the 
totall  nutrient inflows it has experienced from sources such as changing agricultural 
practicess in the wider catchment and fluctuations in gull populations using the water body. 
Inn general, as nutrient loading has increased, some macrophytic water plants such as 
charophytess have dramatically declined and the water body became dominated by 
phytoplankton.. Historically, boating on Hickling Broad has been inhibited by the summer 
growthh of water plants and weed cutting was an accepted management activity until 1973 
(Mosss & Leah, 1982). 

ThroughThrough most of the 1970's and 1980's, as nutrient loading increased, 
macrophytee populations declined and boating became possible, unhindered even in 
shalloww lake margin areas. In recent years, reduced nutrient loading has fostered a 
sustainedd macrophytic vegetation recovery with resulting detrimental impacts on sailing 
andd boating activities. Under pressure from the boating lobby, action was taken by the 
Authorityy to cutback Myriophyllum spicatum (water milfoil ) and Potamogeton spp. 
(pondweed)) in 1994. Direct conflict with biodiversity objectives resulted when 
Charophytes,Charophytes, including a population of the rare conservationally important plant 
intermediatee stonewort (Chara intermedia), were seen as a particular impediment to 
boatingg and proposals were made for the summer cutting of this species. 

Thee BA began with a series of small-scale cutting trials in 1994, followed by 
moree extensive cutting in 1995. In 1998, a dramatic change occurred when water clarity in 
thee Broad improved significantly and macrophytes grew to an unprecedented height of 1 
m.. The BA then proposed to undertake a more extensive cutting programme, beyond the 
traditionall  navigation channel in the Broad and encompassing around 38 ha of open water. 
However,, English Nature, the statutory nature conservation agency, opposed the cutting 
programmee on the grounds that the cutting of aquatic plants is likely to have a significant 
detrimentall  effect on the conservation interest ("integrity of the ecosystem") of the site 
designatedd to be of European interest, i.e. on the plants themselves and the links to birds 
andd other habitat elements. 

Iff  the site hosts a priority natural habitat type and/or a priority species, which 
Hicklingg does, the Habitats Directive requires the competent authority to carry out an 
appropriatee assessment of the project/action that is thought to be affecting the 
conservationn interest of the site. Unless no significant negative effect (adverse effect on 
thee integrity) can be 'proven', then the project/action should be modified or banned. This 
findingg can only be overturned if public health and safety is compromised. Consideration 
off  issues such as impacts on recreation and related socio-economic activities and any 
visuall  impact is not thought to carry any legal weight under the Habitats Directive as it is 
interpretedd in the UK. The Directive only requires that in seeking to protect natural 
habitatss and their wildlif e species, the competent authority should take into account 
economic,, social and cultural requirements, together with regional and local 
characteristics. . 

Inn the spring of 1999, the BA set up an independent panel of experts to assess the 
ecologicall  significance of the proposed plant cutting programme and to advise the 
Authorityy on a course of action. The panel responded finally in July 1999 and 
unanimouslyy agreed that, given the application of the precautionary principle, the 
extensivee cutting programme originally proposed did pose a threat to the integrity of the 
ecosystem.. The panel therefore recommended a reduced cutting programme, covering 
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onlyy 14.8 ha of the water body in blocks around the navigation channel. The total open 
waterr area available in Hickling Broad is 130 ha, excluding fringe reed swamp which 
coverss 11 ha. The cutting which should still allow plants to grow up to 40 cm above the 
bedd of the Broad, should be completed before August 1999 and should be accompanied by 
aa careful monitoring effort. The panel also recommended the development of a wider 
spatiall  area management plan, encompassing the Upper Thurne river system. 

Thee scale of plant cutting approved by the BA was in line with the panel's 
recommendationss and has meant that boating activity across the traditional area of 80 ha 
off  the Broad was severely curtailed. The wider management plan idea was also accepted 
togetherr with the need to quantify more precisely the socio-economic impacts of curtailed 
sailingg activities in Hickling Broad. The monitoring of cutting operations has resulted in 
thee cut height being increased to 60 cm above the bed of the Broad. 

OvercrowdingOvercrowding and public rights of access 
Inn order to assess public attitudes to waterway management researchers at the CSERGE 
(Centree for Social and Economic Research on the Global Environment, University of East 
Angliaa ) undertook a stakeholder analysis using a case study of overcrowding in the 
Broadss (Brouwer, 1999; Brouwer & Voisey, 1999). The stakeholder analysis involved the 
twoo main user or interest groups of the periodically congested Broads waterways: boat 
hirerss and private boat owners. Both groups consist of local residents and visitors living 
outsidee Norfolk. A combination of quantitative and qualitative social research formats, 
includingg face-to-face interviewing and group discussions, were used to assess the views 
thesee user groups hold. In these interviews and discussions, a variety of issues were 
explored,, all related to the future management of the Broads waterways. 

Sincee the issue of overcrowding touches upon water based recreation, public 
rightright of access, and quality of life aspects such as noise on the Broads waterways, local 
residentss and visitors who own or hire boats are the two main stakeholder groups focused 
on.. However, they are not the only interest groups in the area. Visitors and residents who 
walkk or work in the area may be affected in their enjoyment of the Broads by the volume 
off  boats on the waterways, as may bankside anglers another small group of recreational 
waterr users. Boat yard owners who rent boats to visitors have also been excluded. Besides 
recreation,, the waterways and shallow lakes in the Broads provide other functions, for 
example,, water supply to irrigate agricultural land or for drinking water purposes. Hence, 
althoughh the two main user groups of the Broads waterways responsible for overcrowding 
problemss in the Broads have been targeted in the stakeholder analysis presented here, the 
analysiss does not include all stakeholders. 

Boatss are the best and often only way to access the area of the Norfolk and 
Suffolkk Broads. Sailing on these waterways requires a high level of skill. The alternative 
forr most people is the use of motor boats. For the majority of people who are not able to 
ownn their own boat, the hire boat industry is a convenient alternative. However, there does 
seemm to be the perception amongst many local people and visitors that there are 
overcrowdingg problems that often affect the very reasons why people appreciate and visit 
thee Broads. Large numbers of motor boats at certain times of the year exacerbate a 
numberr of problems associated with inconsiderate or inexperienced users of the 
waterways,, insufficient moorings and speeding. This has a negative effect on the natural 
environmentt and disturbs the peace and quiet that most people come to appreciate. 
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Figuree 6. Recreational pressure on the Broads rivers. Copyright Broads Authority, 2005 

Besidess the effects on the area's peace, quiet and amenity characteristics, three 
additionall  environmental problems have been identified in association with overcrowding 
(Broadss Authority, 1997). First, the large number of visitors to the area disturbs local 
wildlife,, especially during the breeding and nesting season. Secondly, large volumes of 
boatt traffic, especially motorboats, result in considerable boat wash and riverbank erosion. 
Thirdly,, large numbers of motor propelled boats undermine on-going efforts to improve 
thee Broads' severely impaired water quality and threatened aquatic wildlife. The 
propellerss of motorboats are thought to threaten the results of highly refined restoration 
techniquess by stirring up the mud of shallow lakes and disturbing underwater plant beds. 

Sincee the issue of overcrowding, largely involving motor boats, touches upon 
waterr based recreation, public right of access, and amenity impairment issues such as 
noise,, the stakeholder analysis of this problem was carried out focusing on local residents 
andd visitors who own or hire (motor) boats. The main objectives of the research presented 
heree was: (1) to assess these user groups' perceptions of overcrowding in the Broads, and 
(2)) to explore their attitudes to, and preferences for, methods of managing the perceived 
andd experienced problems, including the use of economic instruments. 
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Too address these objectives, small group discussions were organised with local 
motorboatt owners and a questionnaire survey was carried out targeting Broads visitors on 
hiree motor boats. The combination of face-to-face interviews and group discussions were 
expectedd to provide an interesting and relevant blend of qualitative and quantitative 
information.. The survey generated mostly quantitative data, whilst the data from the group 
discussionss are mainly qualitative in nature. 

Althoughh the organisation of the group discussions suffered from a low number 
off  observations, meaning that results have to be interpreted with the necessary care, they 
providedd a rich blend of information exploring stakeholder opinions. Out of this mixed 
approachh a number of findings emerged in relation to attitudes towards the future 
managementt of recreational navigation and conservation interests in the Broads. 

Inn general, the majority of participants spend time on the Broads because of the 
area'ss unique landscape, plant and wildlife, and because of the quietness and relatively 
unspoiltt or undeveloped nature of the area. Strongly linked to this enjoyment of the area 
wass the ability to access it via its waterways. For many participants both their right of 
accesss and the quietness they enjoyed should be protected, however, further examination 
revealedd a range of opinions about the specific issues of overcrowding and management. 
Moree experienced and intense users of the Broads, local residents and boat owners, 
perceivedd overcrowding and congestion as a larger and more complex problem than less 
experiencedd and intense users. Obviously, the former's opinions are shaped by a greater 
knowledgee of the area than is the case for those people who are on holiday in the area for 
shortt periods of time. From the group discussions with local motor boat owners, it became 
clearr that problems associated with overcrowding are not only about the quantity of boats 
andd users in the area at any one time, although this was the main focus of the 
questionnairee survey. How people spend their holidays or day out in the Broads is equally 
important.. Increasing awareness of the unique characteristics of the Broads, such as the 
sloww pace of the narrow rivers and small shallow lakes, and corresponding behavioural 
changess in the way the Broads waterways are used were considered major focus points for 
addressingg overcrowding problems. 

Althoughh a few boat owners still felt a need to address the quantity of boats as 
welll  as the quality side of the problem, half of the boat owners did not trust the 
responsiblee authority to take their recreational navigation interests sufficiently into 
accountt in managing the area. Some strategic behaviour may have played a role here since 
somee boat owners were concerned that discussing ceilings on the number of boats would 
limi tt their own right of access to the Broads waterways. Many were afraid that suggested 
managementt options such as voluntary zoning in time and space of different recreational 
activitiess would result littl e by littl e in a complete shut down of the area for motorised 
navigation.. Although the majority of boat owners believed that recreational navigation 
andd nature conservation were indeed conflicting interests, most do not think that these 
conflictss are irreconcilable. However, they feel under-represented in the Broads Authority 
andd given insufficient opportunity to express their opinions in decisions that affect them 
ass an important stakeholder group in the area. 

Whereass trust in the responsible authority for managing the area played a major 
rolee in the group discussions, public right of access, fairness and possibly again some 
strategicc behaviour significantly influenced the results from the questionnaire survey. 
Contraryy to previous research findings in the Broads (Brouwer 
&&  Voisey, 1999), half of the surveyed sample felt that present boat numbers do not cause 
anyy problems, even though interviewing took place at the busiest time of the year in the 
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mostt crowded parts of the Broads. However, this could be the result of the lack of 
knowledgee of the area in the low tourist season, not providing suitable comparability. The 
otherr half felt that boat numbers should be reduced, a cause to which most were even 
willin gg to contribute financially. The fairness of excluding others from using the Broads 
waterwayss significantly influenced whether or not respondents agreed with the principle 
off  reducing public access by increasing the price of access, that is, a market based 
approach.. Visitors who considered the effects of higher hire prices on others while 
answeringg this question were less likely to agree with the principle of raising hire prices to 
reducee overcrowding than visitors who did not. 

Somee strategic behaviour is suspected to underlie the responses of those 
respondentss who claimed that current boat numbers are not a problem since, in effect, they 
weree asked whether they consider themselves to be part of a problem. Moreover, the 
proposedd changes in the Broads to reduce overcrowding by increasing hire prices may 
havee been perceived as very real or likely, inducing some people to behave strategically 
byy denying that there currently is an overcrowding problem. 

Ann economic, market based approach can be an effective tool for reducing boat 
numberss in the Broads, and therefore congestion and overcrowding. Visitors are very 
sensitivee to suggested increases in hire prices. However, the general acceptability and 
hencee political feasibility of using a market based approach solely to reduce overcrowding 
symptomss in the Broads seems rather low, which is expected to be reinforced when 
consideringg the local and regional economic effects of reduced access to the Broads. 
Moreover,, the important issue of compensation, if stakeholders are going to be worse off, 
althoughh addressed, remained somewhat unresolved in this research. 

AA combination of a variety of policy tools is more likely to be successful as 
indicatedd by the findings of the group discussions. Overcrowding and congestion is as 
muchh about the quality of boat usage as it is about the total number of boats on the 
Broads.. Therefore, policies need to address both these aspects to be successful (Brouwer, 
1999). . 

Anotherr key element to the management of the Broads waterways and the 
implementationn of policies to tackle problems such as overcrowding is the institutional 
frameworkk provided by the BA. It appears from the Research of Brouwer and Voisey that 
theree are missed opportunities to involve stakeholders in decision-making and thereby to 
improvee the effectiveness of management strategies. 

ProspectsProspects for management of the Broads 
Considerablee progress, and learning, has been made on the path to restoring the water 
qualityquality and the biodiversity of the Broadland area. What was once thought to be a simple 
task,, reducing nutrient levels to encourage macrophytic re-establishment, is now known to 
bee a much more complex but not insurmountable challenge. 

Thee Broads, however, has never been a truly natural system and maintenance of 
maximumm biodiversity potential, from open waters to dry woodland, requires constant 
management.. The question may be asked as to what state we want to restore the Broads 
too.. The answer to this question certainly depends on local stakeholder viewpoints. There 
aree many who would gain benefit from improving biodiversity and enjoying peaceful 
relaxationn within a less crowded waterways. Equally, those who have benefited from 
navigablee waters will become disadvantaged by the spreading improvement in water 
qualityy and biodiversity. Ironically, steps by a number of boatyard owners to introduce 
electricallyy powered craft, which are much quieter and cleaner but less powerful than 
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diesell  powered craft, are thwarted by the growth in aquatic macrophytes. Whilst there 
mayy always be a place for powered craft, which perhaps may find shallower reached more 
inaccessible,, management for clear water might result in diversification of recreational 
usagee into 'nature-based' forms, such as canoe trails. 

Finally,, from the larger policy perspective, the way in which national and 
Europeann policies and their requirements are actually interpreted and translated into 
detailedd management actions is particularly important. The UK interpretation of the Wild 
Birdss and Habitats Directives provisions will have a major effect on the success of the BA 
andd other agencies managing multiple use environmental resources whilst trying to 
accommodatee conflicting stakeholder groups and interests within their sustainable 
wetlandss utilisation strategy. Management of areas such as the Broads requires and will 
continuee to require a flexible dynamic approach. Such an approach is necessary in order to 
adaptt to the changing natural environment, conflicting uses, different local interest groups, 
andd emerging policy frameworks at national and European level. The explorative research 
beingg undertaken at CSERGE indicates some potential management options to tackle the 
problemm of overcrowding, but also indicates that this one issue sits within a much more 
complexx and constantly changing situation that also needs to be understood if solutions 
aree going to be effective in the long-term. 
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