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Deficiency of available water resources in the Mediterranean catchment which is expected to face further complications through
the 21st century (Jacob et al, 2015) . Effective assessments of climate change impact on flow regime require reliable climate model
simulations and a robust hydrological impact model validated at catchment scale for variable current climate conditions.

We aim to evaluate the hydrological behavior of a Mediterranean catchment under climate change for current and future
conditions.

Validating the hydrological selected model for present conditions for a small Mediterranean catchment and testing the quality of
climate models for the CORDEX framework projections e.
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 Strong irregularity
 Cold Winter
 Hot and dry Summer
Bioclimatic layers:

-wet: 800<p<1200

-sub-wet: 450<p<800

Between 450mm and 1200 mm

Winter  mean min T 5.2°C in January
summer mean max T 36.8°C in August

South-West in August and North-West
in Winter 
Mean speed: 3 à 5 km/h

Fig.1.  Study area (Gara et al, 2015)

 Climatology

 Physiography

 Step 1: Model calibration  using current climate conditions

A robust hydrological model validated using historical climate conditions considered as an impact model. An 18-year period
(1990_2008) of daily rainfalls, PE and discharge was used to catch a large range of past hydro-climatic conditions.

 Multi-Model Mean Ensemble (MME) derived from five Global Circulation Models (GCMs) dynamically downscaled with a Regional
Climate Model (RCM) derived from the high resolution CORDEX projections framework. MME approach assessment for climate change
and its influence evaluated on several hydrological indicators for the studied Mediterranean catchment.

Bias correction methods comparison between QQ and LS with the observed rainfalls, confirmed that the simple LS method proved to
be better fitted permitting to further minimize uncertainties related to the climate projections.

 Impact model forced with the RCPs 4.5 and 8.5 for the projected period (2020-2100) :
Remarquable decrease in runoffs for RCP 4.5 (in January: 34 mm/month VS 62 mm/month for current conditions).
Potential projected decrease in precipitation compared with the historical period for RCP8.5(decrease in precipitation varying between

25% and 35% for the six rain gauges).Important increase in PE for about 35% by the end of the century with an expansion of the dry
periods, going from April to October
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Modelling results using current climate conditions

Future projections for the two RCPs

Comparison between current and future 
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 Modelling platform

 Routing model (Tramblay et al. 2011)

 Runoff modified model
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• NS=0.60
•RMSE=10.52%
•PBIAS=19.65
•RSR=0.59
•R²=0.793

 Accuracy criteria

Fig.4. Scattered plot of the observed vs. 

simulated discharge 
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•Distributed SCS-SMA-Simple Lag and Route model

•Model parameters: S, w, ds, V0, K0

•Observed input description :

*Spatially distributed daily rainfalls (data from 6 rainfall stations, 18

years duration(1990-2008))

*Daily PE (data from a single climatic station, 18 years duration)

*DEM (30m×30m)

Output description: Simulated discharge as the sum of all the EH

produced for each cell

 Step 2: Modelling using future climate conditions

Cross validation  

accuracy criteria:

NS, RMSE, RSR, 

PBIAS, R²

•Selected climate projections: Multi Model Ensemble (MME) of high-resolution EURO-CORDEX dynamical

climate simulations using the regional climate model RCA4 with five global climate models(HADGEM, IPSL, MPI,

ECEARTH, CNRM), under two emission scenarios (RCP 4.5 and RCP 8.5)

•Input description :

*Mean of spatially distributed rainfalls (data from 6 projected EURO-CORDEX climate stations with nearest

location to the observed rainfall stations, from 2020 to 2100)

*PE (nearest location to the observed climatic station, from 2020 to 2100)

Output description: Projected simulated runoff without accuracy criteria

Bias correction method 
selection for projected 
EURO-CORDEX rainfalls 
(comparison between 
QQ & LS methods

•Impacts on climate conditions 
(P & T)
•Impacts on water balance 
(Discharge & PE)
•Impacts on extreme flow 
magnitude & frequency (FCDs)
•Impacts on hydro-climatic 
indices (SPI12, CMI, EI)

Fig.5. 18 Years FDCs for observed and simulated discharges at the catchment scale 

Fig.6. Comparison between QQ and LS bias correction methods for MME 

rainfalls with raw and observed rainfalls 

•For an example of a rain 
gauge, the MME is better 
fitted to the observed  
rainfalls  compared with every  
climate model  which prove  
the efficiency  of the MME 
use.
•Further corrections must be 
done for raw MME data 
through bias corrections
•LS is better than QQ

Fig.7. Projected simulations  for the discharge (1), the PE (2) and for the rainfalls (3) with two RCPs 

at the catchment scale (2020-2100)
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Fig.8. Estimated changes in the mean monthly interannual discharges (1), in PE (2) and in  rainfalls 

(3) with two RCPs at the catchment scale (2020-2100)

Important projected  decrease in MME 
mean rainfalls (between 25% and 35% for the 
6 rain gauges), especially for RCP 8.5 for the 
spring season.
Potential increase in PE for the two RCPs 
especially for the summer season (in july, 
more than 80 mm).
Important projected decrease in the runoff 
with an expansion of the dry periods, going
from April to October
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