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Project Area
• 12.371 km²

• Annual rainfall: 
500 mm/a –

> 100 mm/a

• Negative climatic
water balance

• Land use:
Cereals, cotton,      
vegetables, olives

• Surface water
+ groundwater
irrigation

• Three aquifers:
- Helvetian, Neogene
- Eocene/Oligocene

Limestone, Paleogene
- Upper Cretaceous

Limestone



Hydrogeology in the Aleppo-Basin
(schematic)

3. Cretaceous Aquifer (Cenomanian – Campanian)3. Cretaceous Aquifer (Cenomanian – Campanian)

2. Paleogene Aquifer (Eocene – Oligocene)
Aquitard (Maastricht-Dan)

Neogene
Basalt-covers
and Sills

NW SE

GWM „H“ GWM „HC“, „HR“

1. Aquifer (Neogene)

Source: F. Helms



Datasets for Aleppo Basin WEAP-Component 

Input data



WEAP-System

1. Schematic

2. Data

3. Results

5 Views

4. Scenario Explorer

5. Notes



● Participatory approach

Model development

● Data availability determines model complexity



Input data: Rainfall
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MoD – Raingauge

MAAR – Raingauge

TRMM 0.25° Grid
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Input data: Rainfall



Basin + TRMM-Grid
Intersection

Input data: Rainfall

Comparison of mean annual  cycles, ground  measurements and  TRMM-Data

Correlations and simple linear regressions for ground measurements and TRMM-data



FAO – CLIMWAT-Station
Tel Hadya Climate station

1550

ETPot
[mm/a]

ETPot
[mm/d]

Regionalization‐
factor

1470 4.02 0.89
1490 4.08 0.90
1510 4.13 0.92
1530 4.19 0.93
1550 4.24 0.94
1570 4.30 0.95
1590 4.35 0.96
1610 4.41 0.98
1630 4.46 0.99
1650 4.52 1.00
1670 4.57 1.01
1690 4.63 1.02
1710 4.68 1.04
1730 4.74 1.05
1750 4.79 1.06
1770 4.85 1.07
1790 4.90 1.08
1810 4.96 1.10

Tel Hadya

Average, long-term ETPot and respective
regionalization factors for daily values at
Station Tel Hadya

Location of ICARDA – climate station Tel Hadya and
CLIMWAT-stations; ETPot- isolines derived from
CLIMWAT-data

Input data: Potential Evapotranspiration



AWC10dm -values [mm] for soils in the Aleppo Basin

Soil map 1:1.000.000; Source: ACSAD 1985

Selected soil properties from internal ICARDA -
report (VAN DE STEEG & DE PAUW 2002)

D: Depth [dm]
T: Textural Class [%]
S: Stone Content [%]
V: Empirical standardized AWC value based on 

Textural Class [mm/dm]

D	*	V	*	(Soil	– S)	=	AWC

Input data: Soil hydrological properties



LANDSAT – TM5 / ETM7 Mosaics (30x30m – Pixel)

Input data: Land use



Winter-Summer Sequence
(83 Combination-classes)

Generalization / 
Reclassification

(6 Land use classes)

Input data: Land use



Input data: Land use



Land use map of the Aleppo Governorate 1:200.000                  
Source: MAAR 2003

Map of Southern 
Aleppo Lands 

Irrigation Project  
Source: MoI 2002

Input data: Irrigation



Model Structure ● Delineation of dominant
subsystems in catchment‘s
hydrological cycle



Model Structure



Monthly water demand in the Aleppo-Basin, hydrological year 2009/10

Annual demand: 2.65 Billion m³

Model Results



Monthly flows in the Aleppo-Basin, hydrological year 2009/10

Model Results



Model Results



Selkohozpromexport
(1979)
284 Mio m³

GCHS (1999)
789 Mio m³

WEAP-Model result
1180 Mio m³

Model Validation
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Comparison of annual WEAP-MABIA – Groundwater Recharge Rates (GWR) 
results for Quaik River Catchment (Aleppo Basin) and PTF – GWR - estimates, 
hydrological year 2009/2010 

Model Validation

PTFs: linear models based on 
- precipitation
- potential evapotranspiration
- available water capacities (data from 44 meteorological stations)



Model Validation

Quelle: BMZ 2004

1. Calibrated discharge: ≈ 80 Mio m³/a

2. Modeled drop of groundwater table: ≈ 2 m/a
-> Compliance with Logger-data from 2009/10



Scenarios



Thank you for your attention!


