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A 4-year project to develop hydrogeological mapping in Afghanistan

via a pilot mapping in one province: Faryab

1. Desk study of existing data 

2. Field surveys of 

- groundwater, 

- rivers, 

- rain/snowfall, - rain/snowfall, 

- soil chemistry

3. Development of hydrogeological map and explanatory Hydrogeological Atlas

4. Development of GIS/MIS systems for data 

- an interactive WebGIS hydrogeological mapping portal

5. Extensive program of training

6. Detailed investigation/ drilling of one area (Maimana Airport)
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Neogene molasse

Pleistocene loess

Quaternary alluvium

Cimmeride/(Himalayan) mountain belt

Post Cimmeride limestone / sandstone

Section redrawn after Bratash et al. (1970)
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Geology, topography and recharge
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1. Desk study
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Hydrogeological parameters

Data of such quality that only very approximate estimates of transmissivity could be 
derived (Logan Approximation)
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Qaysar (south-west part of Province)
Astana valley (DACAAR)

Qaysar (south-west part of Province)

Dug wells / boreholes / springs

-Well details / registration

-Depth and water level

-Field EC, pH

-Samples

2. Field survey

Astana valley (DACAAR)

Spring: Qaysar (south-west part of Province)
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3. Hydrogeological Map
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Hydrogeological Atlas

Chapter 1 Introduction. Faryab Province: A History of Water Resources

Chapter 2 Faryab: Location, Topography and Climate

Chapter 3 Faryab: River and Surface Waters

Chapter 4 Faryab: GeologyChapter 4 Faryab: Geology

Chapter 5 Faryab: Hydrogeology

Chapter 6 Faryab: Groundwater Levels and Flow

Chapter 7 Faryab: Thermogeology

Chapter 8 Faryab: Groundwater Salinity

Chapter 9 Faryab: Groundwater Hydrochemical Types

Chapter 10 Faryab: Groundwater Chemistry

Chapter 11 Faryab: Stable Isotopes in Groundwater

Chapter 12 Summary, Conclusions and Recommendations

ATLAS: Available from 
www.holymoor.co.uk/Faryabatlas/Atlas_Complete%20vF1.pdf
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4. Data management 

and GIS

WebGIS interactive hydrogeological data service: Available from 
http://www.arcgis.com/home/group.html?owner=AfghanMaps&title=Faryab%20Maps

http://www.norplan.af/Page_GIS_Web_maps.html
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Groundwater levels
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As rivers emerge from mountain areas.....

.....they start to infiltrate into alluvial fan and valley deposits.....
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Groundwater levels
• Groundwater levels typically 15 – 40 m below ground in valleys

• Approach surface near springs

• Potential for infiltration of less saline river water to aquifer

Spring Spring
Maimana River

Spring
Shirin Tagab 

River
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Key findings

– Direct groundwater recharge occurs in mountainous areas to the south. This generates baseflow for the main northward-
flowing rivers.

– As the rivers flow north into the piedmont “molasse” areas and alluvial northern plains, direct recharge diminishes rapidly 
and indirect (river infiltration) recharge dominates

– Towards the north groundwater salinity rapidly increases and fresh water resources diminish.

– Zones of fresher groundwater occur along river corridors

– Groundwater and river chemistry and stable isotopic evidence suggest that evapotranspiration is a strong driving factor for 
groundwater salinity evolution

– We are able to give good prognoses for groundwater depth, salinity and aquifer productivity at most inhabited 
locations

Direct infiltration from rain > 100 mm

10-20 mm

0-5 mm

Increasing evapoconcentration of rainfall

Residual salts to soil and groundwater


