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https://inondations.wallonie.be/home/ruissellement/ruissellement-naturel-et-en-zone-rurale/ruissellement-erosion-et-coulees-de-boue.html



https://environnement.wallonie.be/home/gestion-environnementale/risques-climatiques.html



2020 drought year

2022 drought year

2024 wet year

2021 wet summer
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In 2030 Gembloux will have the 
climate of Mans

In 2070  the climate of Angoulême

In 2100 the temperature of Toulouse 

According to Xavier Fetweys (Climatologist Uliège)



Prof. Xavier Fettweis (ULiège)

Where are we going?

Different Global Circulation 
Model (GCM):
▪ CMCC 
▪ MIROC 
▪ MPI
▪ ...

One direction! 



Effect of CO2 

Don’t forget the CO2 
fertilizer effect !

Kaiser, 1997

+30%

+10%
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Predicting the impact of climate change with crop models 
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Predicting the impact of climate change with crop models 
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Soil data : 250*250m
Climate Data : 10*10km 



Winter wheat 

Historical 
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Winter wheat

Yield differences (%)

Spatial response is different 



Historical Under climate change
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Winter wheat

==>Yield at the short term will tend to decrease !
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Winter wheat 

How does my yield fluctuate 
from year to year?

Year

Median yield is not enough. Yield stability is also important for farmers.



Stability = 𝜇/𝜎

Urruty et al., 2016
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Stability
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Winter wheat 
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Winter wheat 

Stability difference (%)

In the north of Wallonia: 
decrease of the stability.

MPI GCM induces high 
unstability
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For other crops 
Global warming

+2°C +3°C

CMCC MIROC MPI CMCC MIROC MPI

Winter wheat ≃

Rapeseed ≃ ≃

Sugar beet

Potato

Maize

The response is inconsistent between crops.
Response depends on GCM
Under a +2°C warming scenario, most crops tend to show a decrease in mean yield.



Erosivity of rain 
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Pirlot et al.  (2025)-Projet AWAC

A 1°C increase allows the air to hold 7% more moisture => more intense rainfall.
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What would happen if extreme climatic events were to become synchronized globally?



Thank you for your attention



Effect of climate change on livestock and grass 
production
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Livestock effect

P_Y L.  https://www.sillonbelge.be/

P_Y L.  https://www.sillonbelge.be/

==> Changes of grass dynamic
==>Changes in fodder management

/!\ variability under year is also present 
==> Interannual stock needed ? 

Rising heat stress in livestock ; mortality 
risk for broiler and pigs (results not 
shown).



25

Grassland

P_Y L.  https://www.sillonbelge.be/

Yield increases under +2°C and +3°C, but dynamics change
Higher growth in spring
Lower growth in summer
Higher growth in autumn  

Historical Under Climate change
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THI 

Number of stress in 
the categories/year

Under +3°C (Multi Model Ensemble)

/ !\ no risk of death doesn’t mean 
no impact on productivity !



Categories
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THI 

DOI: 10.3390/bioengineering9110608

one category

http://dx.doi.org/10.3390/bioengineering9110608
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