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Outline of presentation 

1.  1- Overview on water resources in Morocco 

• 2- Case of Karst systems; 

• - Water Resources 

• - Climate change aspect 

•  3- Conclusion and perspectives 



Water crisis in Morocco: low precipitation and Over exploitation 

Climate change models  

 

 

intensification of recurrences of droughts 

Water Resources  et Climate in Morocco 



Rainfall: 150 BCM 

Available 20 BCM 

Non-approachable: 9 BCM 

Evapotranspiration: 121 BCM 

Global  Water resources 

 (29 BCM) 

Surface Water (16 BCM) 

Available 

(2.7 BCM) 

Not-available 

 (1.3 BCM) 

GW  (4 BCM) 

Available 

(11 BCM) 

Non-useable 

(5 BCM) 

90 to 96 % are allocated to irrigation 
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1CAUSS MOYENNE ATLASSIQUE
4 C HARF EL AKAB

9 BOUAREG
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14 GHAR B

15 COULOIR FES-TAZA

17 FES-MEKNES

18 AIN B ENI MATHAR
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34 GUELMIM

2 O. ASWAD
3 O. MARTIL
5 O. LAO
6 NEKOR
7 KER TE
8 GAR EB

12 R'MEL

13 DR ADERE SOUEIRE
16 MAMORA
19 TEMARA
22 CHAOUIA
23 SAHEL

 

24 BENI AMIR

25 BENI MOUSSA
26 DOUKKALA
29 TAFILALET
30 HAOUZ
32 TIZNIT
33 M. VALLE E DE  DARAA 
35 FOUM EL OUED
37 PAL MER AIS DE FIGUIG
38 KSOB
39 TARFAYA
40 NAPPES DE GUERCIF

Nappes superfic ielles complexe aquiferes
(nappes super ficielles et pr rofondes)

Nappe profonde à faible  taux de 
renouvelement
R.S de 2 à plus de 10 g/l
profondeur a llant de  400 à 1600 m

N

Main aquifers in Morocco 

 

About 80 aquifers 

- 50 unconfined 

- 35 depth or 

 confined  



Repartition of Karst systems 



Methods 

• Geology 

• Speleology 

• Artificial tracing 

• Chemical and isotopic tracers 

• …. 

 



ArtficialTracing 

Results 

Example Atlas Mountains 
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Some Results 
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Source type Ain Asserdoune 



Funcionning Model of Tadla aquifers 

Beni Moussa Outelet ? 



Lgourna et al. 2014 



Blue spring (source bleue) 
In Errachidia region. 

Wintimdouine 



Famous spring of Ain Asserdoune source 
in Beni Mellal region: used for irrigation 
drinking water 
Average discharge: 1,000 m3/s 



Water Use 



Complex Springs of Oum Erbia River 



Springs from Turonian aquifers  
in the plain Of Tadla and Bahira 



Cascades d’Imouzzer Ida Outanane 

 (High Atlas of Agadir) 

WT cave 



Type of pollutions affecting karst system. 

Vulnerability 


