Modelling long term mitigation measure scenarios
for assessing impacts of non-point source pollution:

Application on two surface source water protection areas, Coulonge and Saint Hippolyte
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Degradation of water quality in streams and aquifers
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In the Charente river basin (SW France)

Periods of drought and a continuous and steady deterioration in the quality

of raw water since the early 1970s have led to closure of some drinking
water catchments.

e STUDY AREA: SURFACE CATCHMENTS OF COULONGE AND SAINT-HIPPOLYTE
They produce 17 *106 m3 /yr for 290,000 inhab., over 500,000 during

La Charente

La Seudre

Légende

A Captages deau
@ L2 Charente
= Cours d'eau de classe 1

—— Cours deau de classe 2 Le Lary
Zone d'étude de I'AAC de Coulonge et de St Hippolyte
s : EPTB, BD Carthage ©

the summer. These two catchments are part of the list of 507 priority
catchments ("Grenelle") (WFD).
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How to restore water quality?

Identifying and understanding the key processes involved
in thisktontitRioustdsyradationsures benefit the environment?

-> physical processes at catchment level
-> anthropic (mainly agricultural) processes in learning from the local actors

Determing and assessing impacts of land-use changes through
long term mitigation measure scenarios in close co-operation with
local actors (mainly farmers).

T Some mitigation scenarios;
9 -> vegetative filter strips
-> increase of organic farming
gy -> decrease in agricultural inputs
s -> substitution of crops by another

-> |lengthening of crop rotations
-> cover crops

w
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GenLU2 - SWAT modeling framework
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-> all required input data for agro-hydrological modeling
-> [ntegration into the economical model at the calculation unit
and comparison with indicators at sub basin level
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Assessing impacts of mitigation measures

Implementation of scenarios and land management practices

i ; Selection of the landuse change scenarios
Scenario 0 « base line » Adaptation to the required SWAT read in format
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ﬂ (51, 52, Sn)
............ I AN

. . GenLl) 2 :

> Intermed@te processing of / ¥ Implements crop typologies & soil typologies

landuse with GenL U2 for ¥ Builds dynamically crop rotations

model implementation ¥ Incorporates crop management schedules

¥ Takes into account crop changes into rotations :
— + Practice changes

> SWAT (IRSTEA) - semi- ' U 51, 52, 5n.

distributed agro-

. SWAT: I
hydrologlcgl Watershled Scenarii simulations from input data (climate, soils, elevation,
model running at a daily hydrographical burn-in, etc.} and agricultural and urban management
time step given out by GENLU2. = runl, run2, run

N.../ scenario/molecule

Results / scenario a basin, sub basin and HRU scales
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Modeling framework with SWAT Genlu2

E=—"2N
106 WaterShedS 9 SO” typeS Landuse modeled fro:"‘nméenLU
+ 1 slope class Different Land uses
— 3659 HRUSs

The Hydrological Response Unit (HRU), unique combination for
each sub-basin, is the calculation unit of the model.

In-stream, transport and fate of pollutant are then calculated at
the outlet of each sub-basin.
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Calibration of the baseline scenario
Sensitivity analysis & Calibration according to stream flows
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Hydrogramme des débits
simulés et observés de la Seugne
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Calibration of the baseline scenario
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NPS pollution assessment for baseline scenario

Spatializing nitrates and pesticide fluxes and concentrations at modeled
sub-basin level

Average nitrate

simulated fluxes (left) S
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(among 9 modeled
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Pressure vs transport & fate
Impacts in relation to the baseline scenario

S-Metolachlor
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Impacts in relation to the baseline scenario
Pesticide concentrations in streams

IN COMPARISON TO COVER CROP AND ORGANIC VITICULTURE AND FARMING
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Conclusions & perspectives

The environmental assessment we have developed in recent
years has proven to be effective in assessing the impacts of long
term mitigation measures

It enables us to take into account heterogeneous crop rotation
systems and can be used on different physically based
catchments .... provided there are sufficient and reliable gauging
measures

It raises the interest of local stakeholders for innovative IA
methods with spatial features and ability on aggregating the sub-
basin level to their level of management.

- Itinvolves the question of scale changes
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