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Morocco / Tensift

Introduction Study area Methodology Results Conclusion 

Located in the North West 
of the African continent, 

Limited by Gibraltar and the 
southern limits of the 

Sahara. Opened to both the 
Atlantic Ocean and the 

Mediterranean Sea, 
Characterized by 

Mediterranean climate.

Area 700,000 km! 

Located around Marrakech city.
Mainly comprises two areas with 

contrasting hydrological functioning.
Area 20,000 km!.
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Ghdat Basin

Introduction Study area Methodology Results Conclusion 

Physiographic characteristics  of Ghdat

Perimeter (P) (Km) 163

Area (A) (Km!) 550

Average slope P moy% 29,30

Length of main stream (Km) 74

Compactness index Kg 1,95

"Dd" drainage density (Km-1) 1,02

Concentration time (H) 7
Torrentially coefficient Ct 

(Km/km^4) 1,87

Vegetation % 52,12

Ghdat sub-basin is located in the 
Moroccan High Atlas Mountains, 

South EST of Marrakech city. 
Atlas tributary located on the left 

bank of Tensift river. 
Characterized by an arid to semi-

arid climate strongly influenced by 
the altitude.

Due to these slopes, the river is 
torrential and subject to flash 

floods.

!"#$%&'()*+,-)+'(



Data

Introduction Study area Methodology Results Conclusion 
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! Daily data are 
collected from 

Sidi Rahal 
station.

! Between 2010 
and 2017. 

! Provided by 
ABHT.

! Used as 
benchmark for 

evaluating 
SPPs. 

! Monthly and 
yearly 

precipitation 
are 

accumulated 
from daily 

observations.  

! TRMM (3B42 
V7) near-real-
time product 

combine various 
MW, and IR  

satellite based 
precipitation.

! Provide 3H 
quasi-global 
quantitative 
precipitation 

estimates.
! 0.25° spatial 

resolution 
! Quasi-global 

coverage 50°S–
50°N.

! GPM carries 
two major 
sensors:  

(GMI), and 
(DPR).

! IMERG ER, 
LR, FR 
products

! Temporal 
resolution of 

30min
! 0.1°spatial 

resolution 
! Spatial 

coverage from 
60°S to 60°N.
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Hydrological Method

Introduction Study area Methodology Results Conclusion 

Simulation

- SCS-CN
- Clark Unit Hydro
- Recession func

Calibration parameters

Input components

- Basin model
- Meteo-
model

- Control
- TS data 

(P/Q)

Scenario 1
Simulation 
P/Q gauge 

data
Daily TS

Scenario 2
Simulation 
P(SPPs) /Q 
(gauge data)

Daily TS
Hydrographs Comparis

on

S1

S2

Results

! The HEC-HMS model was used to calibrate the
daily rainfall events from (1/09/2010) to
(31/08/2017), over the Ghdat basin, using rainfall
and flow data from gauging station, and SSPs.

! The episode we have selected to present to you is
one of the most intense of the data series, the flow
reached 123, 75 m3/s on November 22, 2014.
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Hydrological modelling

Introduction Study area Methodology Results Conclusion 

Scenario 1: runoff simulation with rain gauge 
calibration parameters at daily time steeps. Scenario 2: Discharge simulation using SPPs at daily time steeps.

Scenarios
Precipitation 

products
Curve 

Number
Nash-Sutcliffe 

(%)
Root Mean Square 

Error (mm)
Bias

I
Gauge 

Precipitation
30 75,3 0,4 30,8

II
TRMM (3B42 

V7)
87 86,4 0,5 20,5

II
GPM (IMERG 

V5)
78 79,1 0,4 18,2
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• 17 selected 
stations

• Daily flows
• The longest series 

from 1971 to 2019

II. Study area

Fig1. Map of selected stations in the study area

UCAM contribution



Fig3 : variation and trend of annual maximum streamflows across all studied stations

IV.2. Variation in annual maximum flows UCAM contribution
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V.Perspectives

Relationship with 
atmospheric 
circulation indexes

NEXT STEPS

Add more stations
Analyse the drivers of 
the high-flows and 
low-flows variability

UCAM contribution
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