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Study area 

Toulouse 

Elevation  

DEM: 90 m x 90 m 

Surface Area : 49 834 km2 
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Source: CORINE Land Cover (CLC)  2006. Scale : 1 000 000 

16 classes: 

• 45 %, agriculture (plaine alluvial) 

• 18 %, pasture (amont, massif central) 

• 32 %, de forest (amont du bassin) 

• 5 %, others including urban areas 

Data FAO 85: 27 soil classes, 9 dominant classes 
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▪  HYDROLOGY: 

GARONNE RIVER PROJECT : Data 

…and a well known and monitored catchment 

Banque Hydro:  

280 gauging stations on the 

Watershed 
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▪  WEATHER: 

Météo France: more thant 500 rain stations,  

39 Weather Stations 

Météo France SAFRAN grid: 

Meso scale atmospheric analysis 

system for surface variables (50 years) 

Adaptability : Regional Climatic Model output on 

the SAFRAN grid 

GARONNE RIVER PROJECT : Data 

…and a well known and monitored catchment 
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ENS= 0,73 

R2= 0,87 

Monthly river discharge simulated versus observed (1990-2010) 

Rain: 950 mm 

ET: 495 mm (52%) 

River discharge : 390 mm (observed 335 mm) 

RESULTS  : MODELLING WITHOUT CALIBRATION GARONNE RIVER PROJET  
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ENS= 0,56 

R2= 0,59 

Calibration Validation 

Wet period 

(2000) 

Dry period 

(2003) 

ENS= 0,63 

R2= 0,62 

Daily river discharge, simulated versus observed (1990-2010) 

RESULTS  : MODELLING WITH CALIBRATION GARONNE RIVER PROJET  

Chea Ratha (2012) 
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Specific discharge 

Subbassin in the 

pyrennes mountains 

Sub-bassin in the 

Massif Central 

RESULTS  : SPECIFIC DISCHARGE GARONNE RIVER PROJET  



2013 International SWAT Conference, Toulouse, France 

CLIMATE CHANGE : Suitable Weather Data   

Nach-Sutcliff Evolution as a function of weather data spacial density 
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RESULTS  : ELAVATIONS BANDS GARONNE RIVER PROJET  



J. Payoux (Master student) 

RESULTS  : HILLS LAKES GARONNE RIVER PROJET  

Around 20 000 hills lakes in the Garonne catchment 
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RESULTS  :  SURFACE WATER – GROUNDWATER GARONNE RIVER PROJET  

Verdun sur Garonne 

Site expérimental (Monbéqui) 

Simulation hydrodynamique 

MOHID 

• Tronçon de la plaine alluviale 

de la Garonne 

• Cellule (~100*80m) 

• Entrées : débit journalier à 

Verdun sur Garonne 

~17km 



RESULTS  :  SURFACE WATER – GROUNDWATER GARONNE RIVER PROJET  

Léonard Bernard (PhD) 
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N 

Toulouse 

Garneau Cyril (PhD) 

RESULTS  : ARSENIC IN GARONNE RIVER GARONNE RIVER PROJET  



Pesticides applications 

Partition sol 

Partition rivière 

Boithias (2012) 

RESULTS  : PESTICIDES SIMULATIONS GARONNE RIVER PROJET  



INTERACTING HUMAN ACTIVITIES AND HYDROLOGY GARONNE RIVER PROJET  



Modelling DOC, POC including biofilm  
𝑭𝑫𝑶𝑪=𝟎.𝟎𝟎𝟒𝟎 𝑸 − 𝟖.𝟕𝟔 𝐒𝐥𝐨𝐩𝐞+𝟎.𝟎𝟗𝟓 𝐒𝐨𝐢𝐥C 

𝑷𝑶𝑪%=𝟗.𝟒𝟎/(𝒄𝑻𝑺𝑺−𝟓)+𝟐.𝟎𝟕  

 

Modelling pesticides and metals (kd)  

 

Modelling the effect of riparian zones in water quality 

 

Improve in-stream processes in SWAT  

(hyporheic zone, interaction with the aquifers, floodplain, 

hydromorphology). 

 

  

DEVELOPMENTS IN PROGRESS GARONNE RIVER PROJET  


