
Soil moisture – together with nutrient availability and soil 
acidity – is the most important habitat factor for plant species, 
since it determines whether both oxygen and water are available 
for the roots. Because of their correlative and indirect nature, 
current proxies of soil moisture, such as characteristic ground-
water levels, provide inadequate bases for extrapolation. There-
fore we developed process-based habitat factors for oxygen and 
drought stress, OS and DS, respectively. These factors incorpo-
rate in detail the interacting processes in the soil-water-plant-
atmosphere interface, making them generally applicable, even 
for climate projections. 

We demonstrated that, in contrast to OS and DS, indirect proxies  
could produce systematic prediction errors. However, in order to 
quantify OS and DS, extensive modelling and specific knowledge is 
required, which makes OS and DS difficult to derive. The Watershare® 
GTST tool provides a method to derive meta-models between 
groundwater characteristics and OS and DS for different climate 
scenarios and soil types. With these meta-models, groundwater levels 
(measured or modelled) can be easily translated into OS and DS. 

What we can do for you

The Watershare® GTST tool consists of automated modelling of 
interacting hydrological and plant physiological processes, which  
will ultimately result in meta-models between groundwater levels and 
the habitat factors OS and DS. First, time series of groundwater levels, 
soil moisture conditions and soil temperature will be created in this 
modelling environment for each combination of soil type, drainage 
 situation and climate scenario. Then, based on these results, OS and DS 
are calculated within the tool. Finally, OS and DS are given as a function 
of soil type, climate scenario and characteristic groundwater levels.  
As input, only soil type and meteorological conditions are required.  
The derived relationships are tailored to the area of interest to the user. 

With our experience of ecohydrological prediction models, we can 
assist you in your environmental impact assessment. Ecohydrology is 
about integrating groundwater dynamics, soil physics, plant physiology 
and climate; a field of expertise in which KWR has achieved important 
fundamental and applied progress.

GTST benefits

•	 Application of process-based habitat factors of soil moisture, 
required for robust ecohydrological impact assessments.

•	 Access to specialised knowledge on interacting processes in  
the soil-water-plant-atmosphere interface.

•	 Easy transfer of spatially distributed measured or modelled 
groundwater levels to ecologically relevant habitat factors.

Ecohydrological stress: GTST
from Watershare® 
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KWR has launched the Watershare® concept, 
which is dedicated to the sharing of expert 
water-related tools with selected partner 
knowledge institutes. Watershare® 
encompasses a wide range of benchmarked 
practical tools designed for areas like water 
quality and health, sustainability, water 
technology, asset design and management, 
and water systems.

Partnering in Watershare® offers the 
knowledge institute substantial benefits, 
and contributes significantly to improving 
the institute’s and its end-users’ perfor-
mance and effectiveness. The Watershare® 
partners become members of a family of 
trusted and highly reputable institutes, and 
have the opportunity to build an attractive 
business model.

The Watershare® Concept

Implementation case

Our site factors OS and DS have been published in peer-reviewed 
scientific journals, in which we showed that such process-based 
measures are required for climate-robust ecohydrological predictions. 
The measures have been introduced into both regional and national 
models. The tool has been applied in a climate project for the 
 Netherlands, where we translated results of a groundwater model  
into OS and DS. OS and DS are also inputs in the ecohydrological 
 prediction model Probe, with which vegetation characteristics and  
the occurrence probabilities of vegetation types can be predicted. 
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The division of the soil subsurface 
into the saturated and unsaturated 
zone, with hydrological processes 
that determine the moisture 
conditions in the root zone, and 
herewith the availability of both 
water and oxygen for plant roots.


