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I. Study Area And Climate Data
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• At the regional scale, the Maamora aquifer is one of the 

most important groundwater reserves in Morocco.

• It supplies drinking water to the cities of Kénitra, Salé, 

and the surrounding urban areas along the coast.

• In the past, it supplied drinking water to the city of 

Casablanca (before the construction of the Sidi 

Mohammed Ben Abdellah dam) as well as all the 

surrounding urban areas.

City Longitude Latitude

Sidi Slimane -5.921845 34.26038

Kenitra -6.585575 34.26421

Tiflet -6.313388 33.89158

Sidi Yahya El Gharb -6.306278 34.30979

Sidi Allal El Bahraoui -6.531024 34.00853

Mehdia -6.665681 34.24731

Rabat -6.837574 34.02724

El Kansera -5.92 34.0441

Table: Coordinates of chosen locations (WGS 84)

Study Area 
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CORDEX (Coordinated Regional Climate Downscaling Experiment)

An international research program that produces regional climate 

projections for impact and adaptation studies.

We used CORDEX to get the high-resolution (available) temperature and 

precipitation data for the Maamora region at 12.5km

Best results for North Atlantic regions, and decent results for 

Mediterranean region.

The model output includes crucial climate variables like 

precipitation and temperature at 12.5km, under two  

Representative Concentration Pathway (RCP4.5 & RCP8.5) for 

2025-2100
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Dataset

ESGF MetaGrid :https://esgf-metagrid.cloud.dkrz.de/search/cordex-

dkrz/

https://esgf-metagrid.cloud.dkrz.de/search/cordex-dkrz/


Extracting Data
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MATLAB code to extract 

Temperature

MATLAB code to extract 

Precipitation
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Rearranging Data
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Rearranged extracted Data according to analyses requirements
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II. SPI and SPEI
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SPI or SPEI Classification
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Climatic moisture categories SPI or SPEI

Extremely wet ≥ 2.0

Severely wet 1.5 to 1.99

Moderately wet 1.0 to 1.49

Normal 0.99 to − 0.99

Moderate drought − 1.0 to − 1.49

Severe drought − 1.5 to − 1.99

Extreme drought ≤ − 2.0

SPI or SPEI Classification
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SPI
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SPI results n Rabat for RCP4.5 (2025-2100)
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SPEI Tool
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spei12 = 12-month accumulation period ends at 

that month.

SPEI for 2025 = spei12 (December 2025)
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SPEI

12XIX World Water Congress | Marrakech, Morocco | 1-5 December 2025 | www.worldwatercongress.org

SPI results n Rabat for RCP4.5 (2025-2100)



III. Data Analysis
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Evolution of Temperature



Analysis
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De Martonne Aridity Index
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Formula :



De Martonne Aridity Index
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Average 2025-2049 Average 2050-2074 Average 2075-2100

18.35793135 13.96934583 14.48013676
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Average 2025-2049 Average 2050-2074 Average 2075-2100

16.7585457 15.03319891 11.70669379



IV. Spatial Distribution of SPI and SPEI
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Spatial Distribution of SPI and SPEI
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Spatial Distribution of SPI and SPEI
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Spatial Distribution of SPI and SPEI for 2033 (RCP 4.5)
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Spatial Distribution of SPI and SPEI
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Spatial Distribution of SPI and SPEI for 2041 (RCP 8.5)
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Spatial Distribution of SPI and SPEI
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Spatial Distribution of SPI and SPEI for 2065 (RCP 4.5)
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Spatial Distribution of SPI and SPEI
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Spatial Distribution of SPEI for 2099 (RCP 4.5 and RCP 8.5)



V. Future Work

27XIX World Water Congress | Marrakech, Morocco | 1-5 December 2025 | www.worldwatercongress.org



Future Work
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• Choose more locations inside the limit to have a more detailed distribution of SPI and 

SPEI.

• Analyze changes and evolutions of these indices according to 5- or 10-year periods.

• Based on SPI-SPEI values, we’re going to determine the recharge of our aquifer, 

which will serve as an input for the hydrogeological model. 

• History of the SLR based on NASA data, and predict its evolution for the future.

• Impact of CC → Innovative solutions to protect and preserve water resources of the 

Maamora aquifer (especially against Seawater Intrusion).
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Thank you!
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