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Introduction
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Stady Area : Desert Locality of Aousserd

situated in south of marroco.
Coordinates: 21° 55' 11" N, 15° 1' 14" W .

Problem statement :

Southern Morocco is part of the vast arid belt of Africa (35%), where water is 
fundamental to the survival of local populations and their daily lives.

However, hydrological data in this area are almost entirely lacking. This scarcity
of information makes it very difficult to accurately estimate surface runoff,
groundwater recharge, and available water resources, or to design secure
drinking-water systems and sustainable development plans.
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Objectives of Work
• Overall Aim :

The characterization of a desert basin, Downscaling of precipitations, 
Hydrological modelling with Horton with HEC-HMS, And finally Assessment of the water cycle components.

• Main Objectives

• To characterize the hydrological cycle of the Awserd desert watershed and quantify its renewable 
components (surface runoff and groundwater recharge).

• To Fill data gaps through the development and deployment of an experimental hydrological measurement 
system.

• To calibrate and apply Horton-based infiltration modelling and HEC-HMS simulations using downscaled 
daily precipitation and flood surveys.

• To assess the potential of surface and groundwater water resources in order to secure the potable water 
supply and support local socio-economic development.
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Methodological Approach
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Materials and methods (statistical analysis & hyetographs)
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1. The analyses allow for the extraction of data from the maximum 
daily rainfall (Pjmax)..

2. to Fit the maximum daily rainfall 
PJmax to the Gumbel distribution: 
PJmax = f(U(T)), T2…..

3.   To Develop the IDF equations as a 

function of time and the return period 

T 

4.  To built Chicago hyetographs for 
each return-period event(T2, T5, 

T10, T20, T50, T100))   

1. The daily dataset obtained by downscaling from 
meteorological models.

2. Analysis of maximum rolling/moving 
precipitations based on the principle of summing 

daily rainfall depths over the year, which serves as the 
basis for establishing Intensity-Duration-Frequency 
(IDF) curves and hyetographs
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Materials and methods ( Horton method)
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Materials and methods (Hec-hms calibration , 
pumping test & geophysics data analysis )
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Return periods, Montana coefficient &  
hyetographs construction results
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infiltration limit assessment & soils 
characterization results
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Soil N°1

silty clay soil

Soil N°2

sandy soil

Soil N° 3

gravel soil

Limit infiltration rates 
(mm/h) for the soil 
categories are :

•Soil 1 (silty clay):

15.86 mm/h

•Soil 2 (sandy soil):

63.11 mm/h

•Soil 3 (gravel soil):

15.12 mm/h

•Soil 4 (clay soil ) : 

12,54 mm/h

Soil N° 4

clayey soil
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Gravel soil characterization results 

XIX World Water Congress | Marrakech, Morocco | 1-5 December 2025 | www.worldwatercongress.org

1. Physical Properties

• Sample thickness: 0.17 m
• Cylinder cross-sectional area: 0.0193 m²
• Dry sample mass: 3.808 kg
• Moistened sample mass: 5.174 kg
• Mass of water contained in the sample: 1.366 kg
• Sample volume: 0.00319 m³
• Sample Soil density: 1.19 (g/cm³ equivalent)
• Sample soil total porosity: 43%
• Soil Area : 55%

2.2 Hydraulic Characteristics
Hydrological Parameters

• Limit infiltration rate: 15.12 mm/h
• Field capacity (for 165 mm thickness): 70 mm
• Evapotranspiration during the test: 70 mm
• Hypodermic flow: 0 mm

2.1. Hydraulic Characteristics
Infiltration & Water Retention

• Injected water depth: 265 mm
• Water depth passing through the soil: 195 mm
• Water depth retained in the soil: 70 mm
• Volume of water retained: 0.00137 m³
• Retained water depth in the sample:70 mm

3.Scientific Interpretation

• This gravelly soil is porous at (43%) but with low effective infiltration, 

meaning: 

• Moderate water storage capacity (70 mm),

• Low limit infiltration rate (15.12 mm/h) typical of compacted or cemented 

gravelly soil.

• Most of the applied water passes through, but the final infiltration rate is 

still low, indicating a less permeable underlying layer, or a coarse but 

compacted structure.

• The relatively low density (1.19) confirms a light, non-compact soil, but 

the measured infiltration rate shows poor permeability
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Runoff depth
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Resaults of runoff for: 
T50,  Pe=40,15 mm

T30,   Pe=35,33 mm

T20,  Pe=31,49 mm

T10,  Pe=24,69 mm

T5,  Pe=16,11 mm
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Recharge depth and aquifer volumes infiltered 
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HEC_HMS modeling results /T)
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Return period 
(years) 

Area 
(km²) 

Qp (m³/s) Volume off runoff (m³) 

100,00 805,92 140,90 6 112 300,00 

50,00 805,92 98,40 4 341 700,00 

30,00 805,92 72,70 3 201 000,00 

20,00 805,92 55,00 2 503 700,00 

10,00 805,92 29,40 1 381 100,00 

5,00 805,92 6,20 313 600,00 

2,00 805,92 0,20 9 400,00 
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Analysis & Interpretation 
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• The analysis shows that evapotranspiration is extremely high, representing 93.74% of the 
total inflow, whereas runoff accounts for 5.6%, and only 0.66% contributes to groundwater 
infiltration.
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❑ Water balance analysis using the Horton model over various periods

❑ Water balance analysis using the HEC HMS model over various periods
❑ return periods:

• Evapotranspiration represents 93.74% of inflow, compared to 5.6% runoff and only 0.66% 
groundwater infiltration.

Conclusion:
In the studied basin, evapotranspiration is
extremely high (94%), due to sandy soils,
strong soil heating, intense winds, and limited
deep infiltration.

This removes most of the effective rainfall and
leads to very low groundwater recharge
(0.66%), making aquifers highly vulnerable to
overexploitation.

In contrast, surface water is a key resource, but
surface runoff is episodic and concentrated in
intense runoff events, which calls for storage
and regulation structures (small dams,
retention basins, managed aquifer recharge)
to capture and use these episodic flows.
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Thank you
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