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Use of modeling to protect, plan and manage water
resources in catchment areas
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1st editor of decision support
tools (DST) in agriculture in
France (2,6 M ha)

40 cooperatives currently using
these devices

Agricultural practices panel
10 000 farms / year

DST: 2 millions hain
databases / year

Acquisition of agricultural
references

Bigest database of plots
testing in France (+1200 plots
tests/year)

Nutrition and alternative
control for crops

InVivo AgroSolutions

Developers of solutions for agriculture

Agriculture, Economy, Environment

Channels Management(Life Cycle Analysis ...)
Land Management (Water and Biodiversity)

73 drinking water wells (450 000 ha of
catchment areas under management)
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Context and problematic
Catchment Area (CA) of Dormelles (France) - 24 000 ha

Goal :

To provide a good raw water quality (nitrates and pesticides)

Dormelles case

=  Well of 19m in the chalk aquifer

under the Orvanne alluvium

= Agricultural nitrate pollution
37 : 15

CA of 24 000 ha
250 farmers involve

Concentration en nitrates dans les captages du bassin de I'Orvanne
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How to achieve the goal efficientely with limited
means (time and money) ?
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Problematic
Catchment Area of Dormelles (France) - 24 000 ha

Protection :

Elfga 640 hsleinizige= o Which areas mainly contribute
of focusing on to the catchment?
relevant areas

Planification :
Efficiency of the e How much decrease can
y be expected on the

agricultural actions ) )
/ g olan nitrate concentration?

Management : How soon?
Animation of the Annual reporting
/ actions plan of the results
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Watermodel

lntegrated|modeling tool of groundwater resources and
surface water quantity and quality

5
Chronology
Processus invented c°.“ troled .and Used in France and
Developped by Yves . , validated since
Emsellem since in the 60’s at IFP 1992 by the Danish abroad (56 models
1967 institute and at the Institt‘:te and the in France, 19
CIG (Fontainebleau) cow! around the world)

Specifications
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Model construction in space

Quadtree mesh — layers settings
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Thoury-Ferrottes

Orvanne Sant Ange-le-Viel Villemaréchal

17500

Légende

- Alluvions E Calcaire d'Etampes E=== Yprésien argileux E Craie
Loess Sables de Fontainebleau Yprésien & quartzite o

Colluvions sableux - Calcaire de Champigny Yprésien sableux

Distance (m)

Settings Hydrogeology
Soil crack porosity
Model geometry Soil roughness matrix porosity
The vertical and horizontal extensions available water capacity vertical permeability
Topography: MNT (in no 50m) horizontal permeability
Thickness, roof and wall layers

transmissivity
storage
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Model calibration

Piezometry - transient regime 1989- 2010
58 fieldpoints mearured

High water (april 2010) Low water (september 2010)
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Model exploitation - results
Hydraulic Contributing Areas (HCA) - definition

Hydraulic Contributing Areas

- The idea is to determine the
contribution to the sensed flow

(m3/h) at any point on the -
surface of catchment area vocoon
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Contribution to the catchment of ?::

Dormelles (m3h) in layer O (soil) 5.00

for a rated flow of 200 m3/h. e
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Model exploitation - results
Hydraulic Contributing Areas (HCA) - determination

9

HCA Dormelles well pumping at 200 m3/h:

> 95% of the catched flow comes from
26% of the total CA

EES area

Légend

H égende
7
8

® Captages AEP

Csac

Zone de contribution
a50%

10% 57 1749 ha E o
13% 60 2310ha E o
: Occupation du sol

22% 84 3802 ha

|:| Prairie
95% 26% 93 4 408 ha B o
- Zone urbaine
100% 100% 250 17 629 ha i 4 @ g
I B Kilomeétres
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Problematic
Catchment Area of Dormelles (France) - 24 000 ha

Protection :

Elfga 640 hsleinizige= o Which areas mainly contribute
of focusing on to the catchment?
relevant areas

Planification :
Efficiency of the e How much decrease can
y be expected on the

agricultural actions ) )
/ g olan nitrate concentration?

Management : How soon?
Animation of the Annual reporting
/ actions plan of the results
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Nitrate flow modeling
Coupling Epicles and Watermodel

=~ — S e o —0 N
TN O s SN TS
LB 5 i T
11 o R B B
- '2} e & 5 .'\
= - F) v/
& TR A et .1 ¥
I Y -\"'r .«‘ r "‘\\o". 2 'j n TN
¥ . X o iy : 4
0-Sol 2 1-Alluvions N\ P / 2-Plateaux tertiaires.. /" 3-Yprésien 4-Craie K
=1

Harv§st Seeding Winter Nitrate concentrations

- New crop
- covercrops

: layer 4 (chalk)
% PR2010

Il inférieure a 35 mgn
[ entre 35 et 50 mgn
[ entre 50 et 75 mgn
[ entre 75 et 100 mgn

5.00
10.00
15.00

nitrogen ¢ 20.00
= ::;T::;:z:s:;:l oefore leact 25.00
i , 30.00
|o 25 5 10 ) NVIvo 40.00
50.00
Nitrate leaching EPICLES wious crop 60.00
Average agricultural practices - ;Egg
diagnostic 2008-2011 iR input 100,00
N rop 150.00
Nitrates
mg/| Observations
itrate leachin
9 | Piézo || Hydro || Springs || C | No3 | lso |
référence simulation calage aquifére
37.00000 | |36.60 | -0.397471 |
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Nitrate flow modeling
Actions plan modeling

2l O

—— Actions plan on HCA

—— Actions plan on CA
—— Actions plan on HCA + 140 ha back to grass

— Actions plan on HCA + 42 ha back to grass
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Conclusion and perspectives

Protection : Watermodel :

large CA, importance Solution : > _ o
of focusing on Hydraulic Contributing

relevant areas Areas

Planification : o Coupling

o : : U s
Efficiency of the /" Watermodel x epicles
agricultural actions :

plan 1

- Next step :
coupling Watermodel
with a pesticide
simulation model
(MACRO 5.2)

Management :

Animation of the
actions plan
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Thank you !

Séverine Charriéere
InVivo AgroSolutions

83 avenue de la Grande Armée - 75782 Paris Cedex 16
scharriere@invivo-group.com

alioeddine@invivo-group.com
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