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• In Algeria, as in the whole NENA countries, water is becoming increasingly scarce with an average

water endowment 380 m3/capita/year in 2021 due to population growth, climate change and rainfall

deficits. For every 1°C increase in temperature, a decrease in surface runoff and an increase in ET is

expected.

The water stress has reached 138 % in 2020, but what's the situation at the sub-basin level ?

Population growth and climate 
change (30-40% rainfall deficit)

1. Introduction and background
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2. Presentation of the study area and data
• The Cap Matifou sub-basin  (795.7 km²) is part 

of the Algerian coastal basin (02a) and is 

crossed by several wadis (Hamiz, Boudouaou, 

Keddara, Arrara ... etc.). The sub-catchment

area covered and modeled with WEAP is

636.5 km2

• Irrigation scheme of Hamiz: 2279 ha irrigated in 

2019, i.e. 20.5% of the irrigable potential and 

about 15670 ha irrigated in PMH.

• A wetland (Lake Réghaïa) classified Ramsar 

since 2003, hence the environmental need.

• Spread between 4 wilayas, with over 1.5 
million inhabitants. 

• Cap Matifou suffers from pollution, marine 

intrusion and overexploitation.



Diagram of the water flows in Cap Matifou and RIDA approach 





Model data sources :

• Data/information from water institutions (MRESH, AGIRE, ABH, ANRH,
ONID, ANBT...etc.)

• Sectoral water planning studies: National Water Plan(PNE) (2007, 2010
and 2018), water resources master plan (PDARE), PMH inventory study
(SOGREAH, 2009), sectoral project studies...etc.

• Remote sensing data when in situ measurements are not available.

• Processing of Rasters statistics from several products, in particular to
determine the land use closest to both reality and water institution
inventories.



3. Water demand vs Water resources
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3. Water demand vs Water resources



Water production at the Boudouaou plant between 1987 and 2007. Between 2008 and 

2021, volume of water produced from SPIK and SPET
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Water transfers to the Keddara dam (2004 to 2019)

OUED ARARA (40,12 Km2) 
Recharge in  Mm3

OUEDI 
CORSO (3.7 

Km2) 
Recharge in 

Mm3

OUEDI 
BOUDOUAOU 

(11,2 km2) 
Recharge  in 

Mm3

MITIDJA 
ALLUVIAL PLAIN 

(214 km2) Mitidja 
Recharge in Mm3

Average annual groundwater recharge  
(Mm3) (ENERGOPROJEKT, 2009)

0.37 0.42 1.43 31.09

Annual average (2009 to 2022)
(our calculations)

3,4 0.11 1,62 32,85



Drought impact on Keddara dam filling 28/02/2008 (left) and 29/03/2021 (right)
Source : photos de Google Earth du 05 août 2021.



Water demand and use



Water demand and use
Demand by month



Water demand and use
Environmental flows 



Water uses

Individual irrigation 

The irrigated scheme of Hamiz
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• Land use and crops
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Crops : 

9300 ha
Crops : 

15670 ha



4. Hydrological calibration/Operational calibration 

Gauging station : Keddara Dam
Gauging station : Pont D9 (Hamiz)



Kedarra dam Hamiz dam 



The main steps involved in calibrating the final model are as follows:

• Collect and organize water accounting data

• Complementary WA work has been done

• Complete the model data: remote sensing products

• Review and refine hydrological calibration: discrepancies were identified 

• Update EFR values: from GFIS

• Compare historical water balance values with modeled values

• Make other necessary model adjustments: GW calibration and adjustments to 
cope with calculation gaps.



5. Development of scenarios to calculate the water stress : 

Several scenarios are considered to calculate the water
stress, in order to draw up a trend in water withdrawal and
availability:

• Population growth scenario: voluntarist and trend-based
scenario

• Scenario with water transfers to the sub-basin (reference)
and without transfers (no imports)



Reference period (2010-2020) 
6.  Water stress level by sub-basin : water stress plugin on WEAP 



Spatial distribution of water stress by sub-basin 



Trend population growth scenario WITH water transfers from outside (2010-2030



Trend population growth scenario WITH water transfers from outside (2010-2030



Trend population growth scenario WITHOUT transfers (2010-2030)



Trend population growth scenario WITHOUT transfers (2010-2030)



7.Conclusion

• Regardless of the uncertainties, the disaggregation model for SDG 6.4.2

has confirmed some of the findings of the water accounting work.

• Water stress rates are high for the reference scenario;

• Projections show stress increasing to alarming levels (+150%).

• Transfers have alleviated water stress in the sub-basins.

• The model can be further developed to include other scenarios (Climate
change scenario and rainfall deficit, Water saving scenario, Increased

supply scenario).

• The results of the model can be improved by enhancing data quality.
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Thank you for your attention

Special thanks to: Brian Joyce (SEI), Doreen Salazar (SEI), and a 
team from several water institutions in Algeria.

Email:
kherbachenabil@gmail.com
nabil.kherbache@fao.org
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