
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Quantification of the mutual relationships between forest growth and forest
water use: determining factors, feedbacks and strategies

van Wijk, M.T.

Publication date
2001

Link to publication

Citation for published version (APA):
van Wijk, M. T. (2001). Quantification of the mutual relationships between forest growth and
forest water use: determining factors, feedbacks and strategies. [, Universiteit van
Amsterdam]. UvA.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/quantification-of-the-mutual-relationships-between-forest-growth-and-forest-water-use-determining-factors-feedbacks-and-strategies(44679c18-a255-4fa6-800f-318a0e39d5ea).html


8. CONCLUDING REMARKS 

In complex interrelated systems like forest ecosystems, dynamic simulation 
models are essential tools to gain quantitative insight in feedback relations and 
to increase our knowledge of the functioning of these systems. In this study 
simulation models were used to gain quantitative insight in the interrelationships 
between forest growth and forest water use. The study concentrated on compar
ing different modelling techniques and model concepts to study characteristics of 
the interplay between vegetation and hydrology. 

The results of the first part of this thesis, dealing with short-term gas ex
change of coniferous forests, were summarized, discussed and placed into per
spective in Chapter 5. The model comparison clearly showed that the applica
tion of a set of totally different models has an added value to the application of 
one single model, not only in terms of application possibilities, but also in terms 
of increasing our knowledge of forest ecosystem functioning. In the second part 
of the thesis two characteristics common to all models in part I were addressed, 
first, the fact that all models were more or less data-driven, and second the fact 
that they ignored or neglected spatial interactions and variability. In these con
cluding remarks relations between part I and II will be discussed. 

In Chapter 6 a spatial model based on eco-hydrological dynamics is intro
duced. Spatial interactions can be an essential feature for our understanding of 
our environment (Tilman, 1996). For the models in Part I dealing with re
sponses at a relative short time scale spatial effects could be ignored, or repre
sented in an adaptation of parameters (see for example the difference between 
the Speuld 1995 and 1996 parameterisation of FORGRO: by adjusting the clus
ter factor in an implicit way the increased spatial clumping of the thinned can
opy in 1996 compared to the more homogeneous canopy in 1995 was incorpo
rated in the model). The model in Chapter 6 is working at much longer time-
scales (up to 100000 years!) and competition for space is an essential feature for 
the representation of changes in the savanna-ecosystem on such a long time 
scale. For forest succession models running on those long time-scales the com
petition for space will also be an important feature to include. 

The results and discussion presented in Chapter 7 show that for a single site, 
application of the optimisation hypothesis will not lead to the best data-
description. However, this is, of course, not the main goal for applying the hy
pothesis: the main goal to test whether such a general concept can be used to 
explain the differences between a range of ecosystems. If so, the application of 
such a concept can increase the applicability of the model to a large range of 
ecosystems, and to ecosystems that are functioning in a changing environment 
due to human impacts. The descriptive models of Part I are only applicable to 
the data-ranges on which they are parameterised or calibrated. These models 
are acceptable simplifications of reality. The behaviour of the system is de
scribed, and this is not necessarily equivalent to the real working mechanisms 
present in a system. Because this means that the responses they use can change 
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under the influence of a changing environment, the application of these models 
to estimate effects of a changing environment on the functioning of forest eco
systems has a limited reliability. For example, with a changing C02-
concentration the growth responses of a tree to environmental inputs like tem
perature, radiation and water availability change (see in the huge amount of sci
entific literature available Idso, 1999; Tjoelker et al., 1999; Medlyn et al., 1999; 
Drake et al.. 1999). The length scales of all the feedbacks mechanisms in the 
C02-effects, working through the physiological adaptability of trees, are still un
known. Of course, an important question is whether such a general hypothesis 
like the optimisation concept is really able to describe ecosystem functioning in 
the current and a changing environment, and whether it is a workable one to 
model the complex interactions between a tree and its environment, including 
factors like water, nutrients, competition, temperature and radiation. 

This study shows the importance of linking hydrology with vegetation. One 
definition of the concept 'ecosystem' reads: 'a local biological community and its 
pattern of interaction with its environment'. This study stresses the importance 
of the interactions between the abiotic and the biotic parts of ecosystems. With
out, one cannot understand the functioning of ecosystems at a fundamental 
level. 
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