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üGeneral framework and objectives

ÁAmbitious environmental targets set by the EUdirective to prevent water bodies from nitrate pollution :

ÅIdentification of vulnerable areas,

Č Ever-growing demand from basin stakeholders to be provided with elements of :

ÁHaving a precise knowledge of thesystemôsconstraints .

= ddependencies on changes with time and space in cropping systems, soil, climate,

hydrogeological and hydraulic boundary conditions.

ÁBeing able to understand, represent and quantify the way water and nutrients transit through a

regional agro-hydrosystem.

= physical and biochemical processes involved in nitrogen transfer.

Two major prerequisites

ÅEvaluation of efficiency of alternative environmental trajectories .

ÅPromotion of more virtuous and efficient farming practices.

(large scale / long term)

(required time for water remediation )

ÅCharacterization of N-related pressure on regional water resource,
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üThe Seine-Normandy basin : a regional water continuum

~ 100 000 km²

~ 58 000 km - long 
river system
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üThe Seine-Normandy basin : a regional water continuum

=
A fully integrated 

modeling approach

STICS CaWaQS
RIVER-

STRAHLER

ÁMatching interactions with :
Å dedicated databases
Å model parametrization
Å modeling requirements

ÁMultidisciplinarity
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üA multidisciplinary and inclusive research project

Á Allowing a spatialized and quantitative evaluation of possible forecast scenarios

Á Simulating the integrated behavior of a highly-anthropized regional agro-hydrosystem

Water cycle
Nutrients fluxes (Si, P, etc.).

Pollutant fluxes (N, pesticides, etc.)

ARMINES ïMines Paris, 

Centre de Géosciences

PSL Université, Fontainebleau

= Evaluation tool for direct impacts and effects due to global changes

Water quality

INRAE, SAD-Aster, Mirecourt

INRAE, UR Agro-Impact, Laon

INRAE Infosol, Orléans

Sorbonne Université , UMR METIS, Paris

FIRE, CNRS, UMR METIS, Paris
Agence de lôEau 

Seine-Normandie 

(AESN)
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02

LARGE-SCALE MODELING
Tools and methodology
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Nitrogen surplus
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Database describing main crop 
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temporal resolution
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üA multi -model platform

Water flux

N flux
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Nitrogen surplus
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MAB : 63 % < 1 m,

79% < 2 m

Hydraulic head (m asl)

Water dynamics in aquifer system = Direct validation against measured hydraulic head data
(~ 250 sites).

(Gallois et al., 2018)

üRetrospective validation of the platform (1970 -2018)

3
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(Gallois et al., 2018)

> 2/3 of measurement 

wells with bias 

lower than 5 mgNO3 L-1-

Nitrate levels in aquifer system = Validation against measured concentration data
(~ 530 sites)

üRetrospective validation of the platform (1970 -2018)
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River 
concentrations

(Passy et al., 2018)

üRetrospective validation of the platform (1970 -2018)

5 Nitrogen dynamics in rivers = Validation against measured concentration data

Seine (Poses)

Oise (outlet)

Orne (outlet)
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ÁContinuous appreciation in space and time of past and current aquifer nitrate pollution levels.

üPast and current aquifer pollution levels

1990
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ÁContinuous appreciation in space and time of past and current aquifer nitrate pollution levels.

2000

üPast and current aquifer pollution levels
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