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Evaluation of three meteorological models (AROME, ALADIN and WRF) 
 

    Comparison between regression method and SCS-Clark model 

The rainfall events can be intense in the 
Moroccan High Atlas Mountains, 

generating flash flood events causing  
deaths and damages 

 Context 

Necessity to develop a forecasting system 

Objectives: 



Rheraya (225km²): 
8 rain gauges  

1 discharge station 
 

13 flood events with Qmax between 
7.64 & 103.4 m3/s 

 
Ourika (503km²): 

7 rain gauges  
1 discharge station  

 
7 flood events with Qmax between 

22.3 & 424.3 m3/s 

 Study Basins 
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Rheraya 

Ourika 



Methods 

3.     Correlation between observed rainfall amount, maximum discharge and soil 
moisture  => multiple linear regression to estimate peak discharge (GLS Regression) 
 

Three Soil moisture data for antecedent moisture conditions: 
- In-Situ 
- ESA-CCI 
- ERA5 

Each soil moisture data has its equation (3 equations/basin) 

1. Evaluation of rainfall amounts between observed and forecasted precipitation 
using a contingency table with 3 thresholds (10, 20 and 30mm) 

2.     Calibration of SCS-Clark model in HEC-HMS 
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4.     We replaced the observed rainfall with forecasted rainfall for the SCS-Clark and 
regression models 

5.     Comparison of the two approaches to flood forecasting (SCS-Clark and 
Regression) 
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 Results : Comparison between Observed/Forecasted precipitation  

Rheraya Basin 

Comparison 

AROME +62.5%  

ALADIN -23% 

WRF +113% 
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 Results : Comparison between Observed/Forecasted precipitation  

Ourika Basin 

Comparison 

AROME ALADIN WRF 

+24% -64% -2.6% 

Meteorological models with high resolution allowing convection are best 
suited to the study area 
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 Results : Comparison between Observed/Forecasted precipitation  

(a) : Rheraya and (b) : Ourika 

• WRF  and  AROME  have  a BIAS>0  which  due to the overestimation of  rainfall.  The  
ALADIN  model generally under-estimate total rainfall amounts over the two basins.  

• The ACC indicates that forecasts based on smaller threshold are generally more in 
agreement with the  observed amounts of rainfall 



 Results : Calibration of SCS-Clark model 
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0.79 

0.66 

The SCS-Clark model is 

considered as a 

benchmark 

Forecasted rain replaces the 
observed rain for the SCS-

Clark and regression 
models. 
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The combination WRF-ERA5 & 
AROME-ERA5 give good results in 

terms of  RMSE. 
 

The combination AROME-ERA5 
gives good results in terms of Bias 

on maximum discharge 
 

 Results : Comparison between SCS-Clark and regression models 

SCS-Clark model 
overestimate the 

maximum discharge   
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The two methods show an 
overestimation of 

maximum discharge 

The combination WRF-ERA5 
gives low values of RMSE 
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 Results : Comparison between SCS-Clark and regression models 

The regression method gives 
better results than the hydrological 

model (SCS-Clark) 



 AROME and WRF models overestimate the observed rainfall in the two basins, probably 
to the under catch of snow amounts by rain gauges  

 
 The regression model performs better than the hydrological model in flood forecasting 

by using the combination WRF-ERA5 and AROME-ERA5. 
 

 The forecast result is strongly by the choice of the soil moisture data source to estimate 
the antecedent soil moisture conditions before flood events 

 Conclusion 
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