¢ LIEGE université

‘ g Gembloux
Agro-Bio Tech

¥ LIEGE

g université

Territorial food self-sufficiency under climate change through
optimised crop rotations and STICS simulations

Tom Desmarez 1, Mathieu Delandmeter 2, Jérome Bindelle 3, Benjamin Dumont 1

! Liege University, Gembloux Agro-Bio Tech, TERRA Teaching and Research Centre, Plant sciences axis. 5030 Gembloux, Belgium
2 Department of Earth and Environmental Sciences, Michigan State University, East Lansing, Michigan, USA
3 Liege University, Gembloux Agro-Bio Tech, TERRA Teaching and Research Centre, Animal sciences axis. 5030 Gembloux, Belgium

(A

I N R A@ XIVth STICS seminar, 17-19 March 2026, organized by ULiege-GXABT & INRAE .



CO NTEXT (Desmarez et al., in review)
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CONTEXT

PRESSIONS ENVIRONNEMENTALES ET IMPACTS
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Every euro spent by households on food in Belgium generates €2.2 in hidden costs within
the country, and an additional €2 abroad (Fian, 2025).
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CONTEXT

Assessing the capacity of the Walloon territory to feed its population
with a sustainable diet and farming system

SCENARIO
Food category = CURRENT TYFA
‘ 'l Cereals 278 300
@ % Oilseeds 34 34 o¥ (o
Potatoes 116 80
Sugar 36 23
TYFA (Poux & Aubert, 2018) Legumes 5 30 Current
Vegetables 134 300
;ﬁ)o ~ Beef 37 36
IS Pork 88
- Poultry 58 20
| Dairy 505 300
Eggs 20 10
25% (HLPE, 2014)




= Optimisation algorithm for crop allocation in Wallonia’s agricultural regions to
achieve full food self-sufficiency
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= Optimisation algorithm for crop allocation in Wallonia’s agricultural regions to
achieve full food self-sufficiency
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Food self-sufficiency : 106%
Land use : 90%

Ardenne (#1) Ardenne (#2) Condroz (#3) Fagne (#4) Famenne (#5)

Herbaceous (#6) Loamy (#8) Loamy (#9) Sandy-Loamy (#10)
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Climate models

Historical climate data (1980-2010) vs future climatic conditions

Global Climate Models (GCMs) : CMCC, MIROC, MPI

Climate classified by warming levels (+2, +3, +4 °C) rather than fixed years

e drier summers
e wetter springs and winters
* more frequent extreme rainfall events
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Soil Data

* Soil properties derived from WalOnMap and SoilGrids (ISRIC)
— Key variables: texture, soil depth, bulk density, SOC, CaCOs, pH, total N

*Non-arable land excluded (based on IACS parcel declarations)

*Soils aggregated using k-means clustering within pedoclimatic blocks

*Final dataset: ~7,000 representative soils WalOnMap

A ISRIC

World Seil Information
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(Desmarez et al., in writing)
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(Desmarez et al., in writing)
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SOC (kg C ha=, fin de culture)
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(Desmarez et al., in writing)
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RESULTS (Desmarez et al., in writing)
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RESULTS (Desmarez et al., in writing)
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PC2 (34.2 %)

PCA of rotations by warming level and soil depth
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KEY MESSAGES

e Optimizing crop rotations could allow Wallonia to reach food self-sufficiency.
e Climate change may increase average crop yields.
e But yield stability is likely to decline for most crops.

e Environmental indicators of crop rotations are expected to decline with
warmer temperatures
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RESU LTS (Desmarez et al., in review)

Scenario FSS (%) Land use (%)
#1 TYFA_Exclusions_Only 100% 83%
#2 TYFA_Return_Times 105% 89%
#3 TYFA_Region_Suitability 106% 90%
#4 EAT-Lancet_Region_Suitability 113% 99%
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Climate data

Climate projections based on Shared Socioeconomic Pathways (SSPs) / % /
Scenarios combine socio-economic development pathways with radiative forcing levels by 2100 (W-m~2)
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