
 

 
  

 
 

 
 
E1: Floodplain rehabilitation: linking processes to patterns  
 
Project:  
 

E: Ecosystem services of floodplain rehabilitation  
 
 
 

 
 
 

  
  v.harezlak@utwente.nl 

Researcher: Valesca Harezlak  
 Project leader: Prof dr Suzanne Hulscher 

Supervisors: Dr ir Denie Augustijn 
Dr Rob Leuven 
Dr Gertjan Geerling 
Prof dr Suzanne Hulscher (promotor) 

Started: 01 2015  
Contract until: 12 2019  

 
Research description 
In contrast to cyclic rejuvenation of riparian vegetation along natural flowing rivers, vegetation in 
floodplains along regulated rivers in the Netherlands matures to its climax succession stage. This 
climax stage is associated with high hydraulic roughness and low water storage capacity and hence, 
it can jeopardize water safety during high water discharges. To avoid such situations, various types 
of measures are taken, like clearing floodplain trees, floodplain excavation and grazing. However, 
the efficiency of those measures is not well understood. Moreover, other ecosystem services of 
floodplains are often overlooked. The latter is a missed opportunity, as water safety may be 
combined with other ecosystem services, such as biodiversity, carbon sequestration and water 
purification. Increasing knowledge on how to influence floodplain processes to guarantee water 
safety, while accounting for other ecosystem services, supports cost-efficient floodplain 
management. Therefore, the aim of this research is 1) to develop a process based, spatially explicit 
model that provides insight in dominant steering processes of floodplain vegetation development, 
and 2) to translate this vegetation development into multiple ecosystem services. To apply the model 
to a broad range of lowland rivers, the model set-up will be generic. 
 
Progress 
A process-based model requires insight into the dominant processes and their interactions. Many 
so-called process based models simulate the abiotic processes on vegetation: certain abiotic 
conditions lead to certain, but fixed, vegetation types. They do not consider the biotic processes like 
competition for nutrients, water and/or light or the effect of grazing. Additionally, the vegetation 
types in those partly process-based models are region specific: the dominant plant species of that 
area are used. For model applications in other regions, the types of vegetation in the model should 
be replaced. 
 
A literature study revealed that certain plant species can establish populations somewhere because 
they possess specific characteristics (life history traits). It is the combination of traits that determine 
species fitness along environmental gradients and as such explain why certain species are dominant 
at one location but absent or scarce at another site. So, it is not a species that is an indicator for the 
steering processes at a location, but the combination of traits a species encompasses. The 
combination of traits has been studied intensively and has led to, among others, the ‘leaf economics 
spectrum’. This spectrum explains how traits trade-off under different water, nutrient, light regimes. 
Recently, a ‘root economics spectrum’ has been developed and additionally, effort has been put to 
link above ground to below ground traits. The knowledge gained from the literature forms the 
backbone of the model of this research. 
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It became evident that in certain case studies the trait approach was successful while in others it 
was not. For this reason and because of model calibration and verification purposes, fieldwork has 
been and will be carried out over a period of three years. The fieldwork focusses on 30 small plots 
(circa 1.0 -1.5 m2) that are spread over three Dutch floodplains. In those plots, abiotic conditions, 
like soil moisture, soil nutrient and organic content, have been and will be monitored, as well as 
plant species and traits, such as growth form, clonality, specific leaf area and C, N and P content of 
the leafs (Figure 1). 
 

 
 
Figure 1. Schematic representation of the work. 
 
Next steps 
In the coming period, the focus of the work is on the analyses of the data retrieved from the field: 
how can it be linked to the conceptual models presented in literature? And how can it be used to 
increase insight in the dominant steering processes in Dutch floodplains? For that, the process-
based model, still in its infancy, is taken a step further. Alternating between field and model work 
has proven to stay critical on what a useful, applicable model is and what kind of data is actually 
needed from the field. Hence, the work results in 1) analyses on trait-field data for increasing the 
knowledge on dominant processes of vegetation development in Dutch floodplains and 2) model 
development to simulate vegetation development and the concurrent ecosystem services in Dutch 
floodplains. 
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