
Climate Station   M´Semir Ifre Ouarzazate Agdz Zagora Tagounite 

Altitude [m a.s.l.] 1992 1500 1050 1110 707 600 

P [mm] 218 172 111 108 59 54,5 

P/E-Index (UNEP, 1992) 0.3 0.2 0.1 0.1 0.06 0.01 

Aridity Classification semi-arid semi-arid arid arid arid hyper-arid 

Climate Classification (KÖPPEN 1923) H-BWk H-BWk BWh BWh BWh BWh 
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Soilscapes of the Drâa basin / Southern Morocco 

Britta Chafik, Institute of Soil Science, University of Bonn, Germany, b.chafik@t-online.de

Drâa basin

The Drâa is situated in the dry zone of the southern part of the High Atlas 

Mountain in southern Morocco. A large N-S-transect (> 400 km) along an 

extreme gradient of altitude (3.200 - 445 m) and aridity (600 - 50 mm rainfall 

per year) at 6°30’ W longitude is taken (Figure 1). The most divergent 

ecosystems from periglacial high mountain and perennial Mediterranean, sub-

humid steppe forest ecosystems to the fully desert ecosystems of the outer 

Sahara are all encompassed. 

13 study sites are chosen along the transect (Figure 1) in the framework of the 

projekt IMPETUS, - an integrated approach to the efficient management of scarce 

water resources in West Africa. The soils are examined and described after The 

World Reference Base for Soil Resources (ISSS-ISRIC-FAO, 2002). The 

soilscapes are determined using the classification system after SCHMIDT & 

JAHN (2004). An overview of the developed soilscapes along the transect (Table 

l) show a high diversity. The soilscapes with different properties and limits for 

land use are compared on the regional scale. The selected studied soilscapes of 

the test sites Fougani and the Drâa oasis are presented exemplarily further down. 

Left Figure 1:

Geographical Sketch from High Atlas to Sahara (along 6°30‘ W)

Right Table 1: 

Detected soilscapes along the transect (s. Figure 1)

Figure 3: Anthrosols of the Drâa oasis and salinizationFigure 2: Kastanozem-Luvisol-soilscape of the catena Fougani/ High Atlas

In the High Atlas at 3.200 meter altitude is the test site Fougani (Figure 2) 

located. The ESE facing, steep slope (35 %) of debris of limestone with a thorn 

shrub vegetation is still extensivly pastoral used. The High Mountain Climate 

with frequent frost lead to periglacial stripped soils. The diagnostic mollic, 

calcic horizons of these Kastonozems are the dark brownish topsoils with 

strongly humic properties. They accumulate the organic matter due to the cold 

limit. In the middle slope there are Luvisols with their diagnostic argic, chromic 

horizon. The finally classified type of soilscape is as follows: Silti-Calcic 

Kastonozem/ Chromi-Calcaric Luvisol - Soilscape of Skeletic Silty Loam and

Silty Clay of debris of limestone with periglacial structure phenomena.  
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The six old river oasis of the Drâa in the dry zone of the Anti-Atlas are irrigated 

since 1970 with artificial flushes of the dam in Ouarzazate (Figure 3). The less 

irrigation water quality continue to worsen to the south from high salinity in 

Mezguita (1) to very high salinity in Ktaoua (4). The Anthrosols of the oasis 

show increasing salinization to the south, too. The Anthrosols are in  Mezguita

(1) non-saline and in Fezouata slightly-saline. In Ktaoua (3) the Anthrosol is 

strongly-saline and out of use. The Drâa is ending in the drying former lake Iriqui

(4) with a  strongly-saline Solonchak.

 

  geography site soilscapes (on slopes /alluvial deposits) 

steep slope F Kastonozem-Luvisol 
steep slope I (Leptosol-) Calcisol 
erosion fan T Anthrosol-Calcisol-Leptosol-Luvisol 
erosion fan L Regosol-Calcisol-Luvisol 

H
ig

h 
A

tl
as

 
   
escarpement 
river oasis 

S Leptosol-Regosol 
Anthrosol 

escarpement A Leptosol-Luvisol-Calcisol 
Drâa oasis DM Anthrosol-Arenosol-Fluvisol 
escarpement M Calcisol-Luvisol 
Drâa oasis DF Anthrosol 
escarpement H Leptosol-Luvisol 

A
nt

i 
A

tl
as

 

Drâa oasis DK Anthrosol-Fluvisol 
   

S
ah

ar
a 

lake 
dahyet 

LI Solonchak  
Arenosol-Calcisol 

0 10 20 30

ECe [dS/m]

TSS [%] 

0 5 10

0 5 10

0 10 20

0 5 10

0 5 10 15

0 10 20 30 40

0 10 20 30 40

pH

SAR 

ESP [%]

-10 -5 0 5 10

-20 -10 0 10 20

-100 -50 0 50 100

Cl-  [meq/l]
NO3-  [meq/l]
SO42-  [meq/l]

-100 -50 0 50 100

Ca2+  [meq/l]

Mg2+  [meq/l]

Na+  [meq/l]

K+  [meq/l]

0 10 20

0 10 20

0 10 20 30

0 10 20 30

CaCO3  [%]
CaSO4 [%]

salic

salic

sodic

sodic

Lake 

Iriqui

MEZGUITA

TERNATA

FEZOUATA

M` HAMID

KTAOU A

MANSOUR 

EDDAHBI

TINZOULINE

Oued Dades

O
ued 

Drâa

Oued O
uarzazate

3140
3170

2910

4071

3825

3283

3607

2260

3912
4165

JEBEL 

TOUBKAL

HOHER   ATLAS

2773

3304

JEBEL 

SIROUA

2037

1923

JEBEL BANI

1573

1584

1537

1070

1510

1675

JEBEL SAGHRO

2152
2544

1207

810

1435

JEBEL M‘GOU N

1641

1836

2090

2545

50   

km

0 10 20 4030

N

Dayet 

Chegâga

100

50

0

DM 3

AT

Aphk1

Aphk2

Aphkt

Bk1

Bk2

Bk3

SL

SL

SL

SiL

SL

LS

DK 2

AT

Apkyzn

Apkyzn

Apkyzn

Btky

Bky

SiL

SiL

SiL

LS

SL

100

50

0

DF 2

AT

Aphky

Aphk1

Aphk2

Bk

Bk

Bkt

SL

SL

SL

SL

LS

SL

100

50

0

100

50

0

LI 1
SC

ABhkyzn

Bhkyzn

Bhkyzng1

Bhkyzng2

SiCL

SiCL

SiCL

SiCL

4

3

2

1

A
•anthraquic
•irragric
B
•argic

A
• hyposodic
• anthraquic
• irragric
B

• hyposodic
• (argic)

A
• gypsic
• salic
• anthraquic
• irragric
B

• argic
• gypsic

A
• salic
• sodic
• calcic
B

• salic
• sodic

LI 1: external Sodi-Endogleyic Solonchak (Calcic, Gypsiric, Sulphatic, Siltic, Sulfidic) 

DF 2: Sodi-Calcaric Anthrosol (Luvic, Anthraquic, Irragric, Fluvic)

DK 2: Sali-Gypsic Anthrosol (Luvic, Sodic, Calcaric, Siltic, Fluvic) 

DM 3: Irragri-Anthraquic Anthrosol (Luvic, Calcaric, Siltic, Fluvic)


