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Project Information

Context and research question

Suppose that we raise the groundwater levels in certain places, thus increasing the soil

moisture content. What impact would that presumably have on the yield of common

agricultural crops in Flanders? This research question is addressed in the PEILIMPACT

project. In order to mitigate the effects of climate change, the Flemish coalition agree-

ment 2019-2024 strongly emphasizes increased resilience to drought, including through

the active deployment of a resilient space with (additional) nature. Agricultural activit-

ies can experience positive effects through the water being buffered in the landscape.

Yet, there are also possible negative effects: if the water level is too high, this could

compromise the ability to work the land, could negatively affect crop growth and in-

crease disease pressure on crops, as well as the availability and leaching of nutrients

to surface and groundwater.

Research methodology

Through targeted dialogue moments with individual farmers from different agricultural

regions in Flanders, we obtain experiential knowledge about the effect of too high or

too low groundwater levels on certain crops. We detect possible obstacles to their

agricultural activity and important effects on yield, both positive and negative, and

their causes. The model must help to determine “sufficiently favorable” groundwater

levels for agriculture given a number of parameters. Simple guide values are too gener-

alistic, because suitable groundwater levels for agriculture depend on the type of soil,

the crop and the depth of the roots, the time of year, and so on. To determine feasible

water level increases for a specific situation, model calculations for a range of different

weather scenarios and for the crops grown in a specific location, is needed. In this

study we determine the effect of groundwater levels in crop yield based on open data

layers in Flanders.
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Relevance

An evaluation framework for the impact of groundwater level increases can be used to

calculate the effect of water management decisions and to link these to compensation

for affected landowners as well as to discuss sustainable solutions with farmers and

nature managers. The framework can also assist farmers in crop selection etc. on a

particular field with its specific soil and meteorological context.

This project was carried out by the Flemish Institute for Agricultural, Fisheries and

Food Research (ILVO) [Diana Estrella, Sarah Garré, Tom De Swaef] i.s.m. KWR Water

Research Institute [Ruud Bartholomeus] and Wageningen University & Research (WUR)

[Martin Mulder, Mirjam Hack-ten Broeke].
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Executive Summary

Diana Estrella, Tom De Swaef, Sarah Garré

Problem Statement

Climate change is causing longer periods of drought, alternating with heavy rainfall.

This has a significant impact on agriculture and its negative effects have already been

observed in the agriculture sector in W-Europe during the dry summers of 2017, 2018,

2019, 2020, and 2022, and this will most probably continue in the future. The Flem-

ish coalition agreement 2019-2024 focuses on proactive measures to cope with the

effects of climate change. It places a strong emphasis on increasing our resilience to

drought through the creation of additional wet nature or restoration/remediation of

drained wetlands to promote infiltration and water storage. This means that farm-

ers and policy-makers do not only need to adapt to an increased occurrence

of droughts, but probably also to the impacts of excessive soil water (too wet

conditions) in agricultural areas close to restored wetlands. However, little in-

formation is available to estimate the impact of high groundwater tables on agriculture

due to the implementation of these adaptation measures.

In this study, we developed a modeling framework to estimate the impact of

groundwater levels on the yield of conventional crops in Flanders. The joint

model SWAP-WOFOST, behind the Dutch initiative WaterVision Agriculture, was used to

simulate the crop yield and yield reduction due to drought (too dry) and oxygen stress

(too wet), for five main crops in Flanders: grass, silage maize, potato, winter

wheat, and sugar beet using historical data. This model also allows us to include

the effect of restrictions in normal agricultural practices due to too-wet or too-cold

conditions, called indirect effects. Too-wet conditions in the root zone begin when

crops start experiencing oxygen stress, that is when oxygen availability is lower than

the oxygen demand of plant roots.

Freely available (online or on-demand) datasets and maps for the entire Flanders re-

gion were used, obtained from Flemish institutions or previous projects. We compiled

and used a database with experimental yield observations in Flanders to evaluate the

performance of the model under Flemish conditions. We also wrote three literature

review chapters on the effects of groundwater on agricultural practices, the effect of

shallow water tables and rewetting on nutrient mobility, and the potential of paludi-

culture in Flanders. Finally, the model was applied to the agricultural area around De

Zegge-Mosselgoren, near Geel.

Important

The model itself can be downloaded at: .

Please note: as indicated in this report, there are still a number of points for

improvement. Users of the current version should be aware of the uncertainties of

the underlying data layers and yield simulations.
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