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Illustration générée par IA

Carte du système d’irrigation de Nippur en Mésopotamie vers 
1300 ACN (Pennsylvania Museum) et sa traduction (History of 

hydrology(Biswas, 1970)

Hydrographie de l’ouest de la 
Chine par Fu Yin (History of 

hydrology(Biswas, 1970)



Limnimètre sur le Nil
(Biswas, 1970)
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Thales Platon

Aristote

The ‘reverse hydrologic cycle’ as illustrated in the 
frontispiece of Johann Herbinius 1678, Dissertationes de 
Admirandis Mundi Cataractis Supra et Subterraneis.

doi.org/10.1002/wat2.1216



doi.org/10.1002/wat2.1216

Seneque

Vitruvius

Leonard de Vinci
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doi.org/10.1623/hysj.51.5.739 Lacaze et al, 2008





a,b, Percentage of water cycle diagrams 
that represent major pools (a) and fluxes 
(b) in the global water cycle. 
Pools and fluxes are ordered by size, 
starting with the largest pool (ocean) and 
flux (ocean circulation). 
We categorized diagrams by intended 
audience and time period. 
Public diagrams include those made for 
advertising, advocacy, government outreach 
and primary or secondary education, 
whereas scientific diagrams were made for 
higher education textbooks and peer-
reviewed publications. 
We compared the diagrams made before 
and after 1 January 2006, which 
corresponds with the publishing of several 
high-profile papers that advocated 
increased integration of social and 
hydrological systems. The grey bar between 
points is visible for differences greater than 
10 percentage points.

Nature Geoscience volume 12, pages533–540 (2019)





B. W. Abbott et al., ‘Human domination of the global water cycle absent from depictions and perceptions.’ Nature Geoscience. 





Terrestrial moisture recycling (i.e., precipitation percentage from terrestrial evaporative sources, TMR) obtained at the country 
scale https://www.nature.com/articles/s43247-025-02289-y

Atmospheric moisture connections among subcontinental lands regions and oceans https://www.nature.com/articles/s43247-
025-02289-y



FAO : harmonized world soil database v2.0



FAO : harmonized world soil database v2.0
Xavier Legrain



Xavier 

Legrain

Gilles Colinet

Gilles Colinet



Modification du stock de 
carbone organique du sol 
entre 1960 et 2006
(Meersmans et al, 2011)



https://www.pnas.org/doi/10.1073/pnas.2117699119



https://www.science.org/doi/pdf/10.1126/science.1111772
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Surface water and 
groundwater dependence 
and stress for large cities 
accounting for their hydraulic 
infrastructure. The size of 
each point symbol is 
proportionate to the 
population of the urban 
agglomeration. https://doi.org/10.1016/j.gloenvcha.2014.04.022
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https://www.nature.com/articles/s41586-020-3005-2

The maps show the barrier density (barriers per 
kilometre) in ECRINS sub-catchments (n = 8,467) 
across Europe based on existing barrier records 
(AMBER Barrier Atlas)
European Environment Agency

The broken rivers





Ditches in the Netherlands (52.20°N 5.12°E) 

show a wedge-shaped structure, and point 

towards the top of the (now missing) dome of a 

destroyed raised bog. 

Maps data: Google Earth, Maxar 

Technologies.

https://www.nature.com/articles/s43247-025-02699-

y

“An emerging challenge is to manage these waterways 
in a multifunctional manner; that is, maximizing positive 
synergies whilst minimizing trade-offs, in order to 
deliver multiple ecosystem services at the same time”
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Allan et al., 2020

doi: 10.1111/nyas.14337
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Allan et al., 2020

doi: 10.1111/nyas.14337





Belgique 2021 – France 2022



• 6 GCM – MAR – EPIC
• De « froid » à 

« réchauffiste »

• Approche d’ensemble 

• Mondes à +2°c; +3°c; +4°c
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Evolution de la production du ruissellement

Ruissellement direct actuel 
pour la période de référence

de 1971 à 2022
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Evolution des sécheresses édaphiques

intensité du déficit hydrique 
actuelles pour la période de 
référence de 1971 à 2022
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Evolution de l’érosivité des pluies

Erosivité actuelle des pluies pour la période 

de référence de 1981 à 2010 (Données 

MIROC!)

Evolution relative de l'érosivité des pluies en pourcentage 

dans un monde à +2, +3 et +4°C pour la moyenne des 

modèles 
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Evolution de la pression en nitrate sur les ESO
Apport de nitrate aux eaux souterraines 

pourla période de référence de 1981 à 2010 

(Données MIROC!)

Evolution relative de l’apport de nitrate aux eaux souterraines 

en pourcentage dans un monde à +2, +3 et +4°C – modèle 

MIROC



Un cycle de l’eau qui s’intensifie

Wang- Erlandsson et al. 2022 

Ici : données pour l’eau verte

Pourcentage de la superficie des terres dont les écarts mensuels d'humidité du sol de la 

zone racinaire dépassent les limites inférieures (écart sec) et supérieures (écart 

humide) locales. Les limites sèches et humides sont définies comme les 5e et 95e 

percentiles de l'humidité du sol de la zone racinaire au cours de l'Holocène moyen. 37



« Stationnarity is dead (…) » (Milly et al., Science 2008)

Changes in runoff volume, 

projected by the middle of the 

21st century (relative to historical 

conditions from the 1900 to 1970 

period). 

Color denotes percentage change 

(median value from 12 climate 

models). 

Where a region is colored, 8 or 

more of 12 models agreed on the 

direction (increase versus 

decrease) of runoff change under 

the Intergovernmental Panel on 

Climate Change's 

“SRES A1B” emissions scenario



https://www.science.org/doi/10.1126/sciadv.adx0298



Mapping robustness of TWS trends.
(A) Drying and wetting land regions from Fig. 1B where the TWS trend sign has been 
persistent and less sensitive to the increasing GRACE/FO record length. (B) Ratio of local 
interannual variability of detrended TWS anomalies to their long-term local trends. The red 
and blue color bars indicate regions with decreasing TWS trend and increasing TWS trend 
from Fig. 1B, respectively.

Global water mass contributions to sea level rise.
(A) Time series of water mass anomalies of the major global water reservoirs 
(Ocean, Antarctica, Greenland, and TWS on the continents) from GRACE/FO from 
April 2002 to April 2024, in mm SLE.



Secrétariat général à la 

reconstruction, 

Evaluation des couts des 

inondations de 2021

Wallonie

42Erftstadt-Blessem, en Allemagne, le 16 juillet 2021
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Eau, sols & Système alimentaire

SYTR

A
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Eau, sols & Biodiversité



Eau, sols, paysages & Humains…

https://doi.org/10.1007/s10980-020-01012-w



nature.com/articles/s41893-024-01470-z



royalsocietypublishing.org/doi/pdf/10.1098/rstb.2020.0175?

Step-wise approach to achieving social and economic sustainability in provision of green and blue

water by nature-based system, with soil as an important component (keestra et al, 2020)



royalsocietypublishing.org/doi/pdf/10.1098/rstb.2020.0175

doi.org/10.1007/s11625-022-01150-x
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Inspiré de l’échelle de 
permanence de Yeomans 
et de S. Bonvoisin, 2024
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Mehta et al., 2024. Half of twenty-first century 
global irrigation expansion has been in water-
stressed regions. Nature Water, 2, 254-261p.

-Global area equipped for irrigation (AEI): 11% ↗ from 2000-2015
-± 50% of gross AEI expansion = unsustainable
-Countries with largest ↗ = countries with largest ↘

(India, China, US)
- Economic drivers !! → cropping pattern → water scarcity !!



Practitioners' considerations for improvement:
1) Technical investments
2) Management shortcomings

o participation in decision-making
o mutual exchanges of knowledge & learning

3) Irrigation = more & more individual ‘business’

Society’s considerations for improvement:
1) Evolving water & agricultural policy landscape
2) Consumer awareness = water footprint

- Cvejic et al., 2021. Advancing irrigation development in the European Union. Irrigation and Drainage, 70, 887-899
- Makin, 2020. ICID Vision 2030 – The present status and prospects for irrigated agriculture. Irrigation and Drainage, 68, 208-217
- Hrorencik et al., 2025. The development and current challenges of irrigated agriculture in the western U.S. Agricultural Water Management, 315, 109474



With the support of:
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Mohamed Sallahet al., 2019. Batchprocessing of AquaCrop plug-in for rainfed maize using satellite 
derived Fractional Vegetation Cover data. Agricultural Water Management, 217, 346-355. 



Srinivasan et al., 2022. AWM
Ahmad and Sohel, 2025. Evaluating decision support systems for precision 
agriculture and water use efficiency. Digital Engineering, 4, 100038
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projet IrriLux: “Etude scientifique et son application portant sur les possibilités résilientes
d’accès à et d’utilisation d’eau d’irrigation dans l’agriculture / horticulture”. 2022-2025,
Financement Gouvernement du Grand-Duché de Luxembourg, coordinateur GxABT.



https://doi.org/10.1016/j.earscirev.2021.103873 Pirlot, 2025, PhD



Observations de long terme : Chastre (2012-…)

(Cantreul, 2020, PhD)

Rugosité 

Couverture 

végétale F0 F11 F12 F2

R5 C3 75

C2

C1

R4 C3 75

C2 74

C1 50

R3 C3 25

C2 18

C1 25 18 15

R2 C3 18

C2 18 12

C1 18 10 9 6

R1 C3 18 15 10

C2 14 11

C1 15 8 6 6

R0 C3 10 10 4

C2 8 5 4

C1 6 4

Encroutage du sol

vitesse d'infiltration 

en sol saturé [mm/h]

Lisein et al, 2017

Pineux et al, 2017a

Pineux et al, 2017b

Cantreul et al, 2018

Cantreul et al, 2020

Matthews et al, 2023
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61Di Maggio, 2023
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19711865 1994 20061771

Changement du parcellaire, reduction des haies, drainage artificiel

Développement des infrastructures et urbanisation

Manaihant-Ourcy
Co-construire un paysage d’avenir



Imaginer… avec réalisme

Sols infiltrants Zones de fissures Zones de stockage Cretes et vallées 

Guillaume 
et al., 
2025



x

x

x

x x

-- Noue d’infiltration à front de 
voirie

--

-- Noue en copropiété

x Bassin sec

Auteur : Clotilde Bourdoux
Thèse de master sous la 
supervision de Pr. Jacques 
Teller



Manaihant-Ourcy
Co-construire un paysage

d’avenir

Illustration sur photo : Guillaume Debue
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Et si?
2030 : La Wallonie suit l’exemple du Danemark

-- Ceci est une fiction… ou pas? --
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Et si? 
2030 : La Wallonie suit l’exemple de la Suisse

-- Ceci est une fiction … ou pas? --



Et si?
2030 : la Wallonie suit l’exemple des Pays-Bas?

-- Ceci est une fiction … ou pas? --
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Et si ? 
2030 : la Wallonie suit l’exemple de la Biovallée (F)

-- Ceci est une fiction … ou pas? --
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Merci!

L’Equipe du moment!
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