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Country Overview

Area: 647,500 km2

Population: +/- 30 Million
Economy: Principally Agriculture
¾ of the country is uplands.
Lowlands include river valleys and deserts
Hindu Kush is the main mountain range and extends 
about 1,000 km from the Pamir ranges in the northwest 
to the Iranian border in the west.
Average altitude of the Hindu Kush is 4,000 m  





Physical Setting

Hindu Kush Mountain Range cuts country 
in half from northeast to southwest.
Precipitation is mainly in the form of snow 
and decreases from northeast to 
southwest.
Total precipitation in the range of 180,000 
million m3/year
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Groundwater Use

Irrigation – Major Use
- Drinking Water Supply

Urban areas
Towns/villages

Industrial
Future - Mining



River Basins

Kabul 
Helmand
Western Flowing Rivers and Hari Rud
Northwestern Rivers
Amu Darya and its tributaries



River Basin Map





Major River Basins

Kabul River – 54,000 km2

Helmand - 300,000 km2

Hari Rud - 39,300 km2

Amu Darya - 205,690 km2

Rigestan Basin - 28,600 km2

Southeast Tributaries to Indus – 18,600km2



.Amu Darya River



Amu Darya River



Helmand River and Irrigation 
Canals





Principal Aquifer Systems

Quaternary deposits in the major river valleys.
Semi-consolidated Neocene Age deposits.
Carbonate rock aquifer systems (largely 
unexplored).
Sedimentary rock aquifer systems (largely 
unexplored).
Crystalline rock systems – unexplored.
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Traditional Groundwater Sources 
for Irrigation and Drinking Water

Karezes
Springs
Shallow hand dug open wells



Karez Diagram



Karezes





Karez History
Also referred to as Qanat, Foggara, and Falaj
Date back to 2nd millennium BC
Ancient Persians – depths up to 100m and lengths up to 
50 km.
City of Tehran’s water supply once supplied by Karezes.
Diffusion of this technique thought to have been from the 
ancient mining areas of northwest Iran (Persia) into 
Central Asia, Balochistan, Arabia, the Sahara, and the 
Mediterranean world.
Historically also in Madrid, Liege, Bavaria, and even 
South America. 



Karez Uses

Water Supply – Rural and Urban
Tehran
Quetta
And other major cities/towns

Agricultural Irrigation



Principal Groundwater 
Recharge Mechanisms

Direct infiltration of precipitation and snowmelt.

Mountain front recharge – groundwater flux from 
bedrock systems to lower elevation Quaternary 
and Neocene aquifers.

Infiltration of runoff and snowmelt into river 
sediments and large alluvial fans – major 
mechanism in some areas. 



Groundwater Recharge
Farah Province Study – Case Study:

Mountain front recharge from the hilly/mountainous 
areas in the north/northeast.

Infiltration of runoff from rainfall events and snow 
melt into the large number of seasonal drainage 
pathways in both the upland and lowland areas.

This includes Recharge over large permeable alluvial 
fans - the most prominent being the Gulistan Rod fan 
to the east - northeast.





Regional Estimates of Groundwater 
Recharge

Recharge as a percent (%) of annual 
precipitation for a river basin or sub-basin taking 
into account:

Water balances (groundwater recharge 
determinations) from investigations in similar 
settings. 
Geology (e.g. unconsolidated vs. crystalline rock 
systems).
Climate (precipitation quantities and temperatures)
For Afghanistan around 5%.

Water Balance:  Prec. – runoff – ET = GWR



Recharge Estimates - 
Afghanistan
River Basin GW Usage- 

FAO-MCM/yr.
FAO Recharge 
Estimate 
MCM/yr.

UBR Recharge 
Estimate – 
MCM/yr

Kabul 436 2,830 1,920

Helmand 1,380 5,280 2,980

Hari Rud 126 980 640

Amu Darya 241 7,450 5,120

Totals 2,183 16,540 10,660



Water Resources Overview



Major Impacts

Reduced groundwater recharge due to 
deforestation and land use practices.
Water level impacts in certain river basins 
due to over pumping.
Drying up of shallow wells and karezes.
Undocumented water quality impacts 
particularly in urban areas.



Issues to Resolve

Traditional Sources (gravity fed Karezes) 
vs. Deep Wells.
Over-abstraction in some river basins.
Management and regulatory approaches

National, Regional, and/or local.
Local acceptance and participation.
Traditional water management practices.



Forward Looking Practices

Basic groundwater data compilation and 
aquifer/river basin studies.
Abstraction regulations.
Well permitting and construction guidelines 
particularly for drinking water wells.
Integrated River Basin Management 
approaches.
Watershed management protection, 
reforestation and recharge enhancement.



Lessons Learned

Lessons can be learned from nearby arid 
and semi-arid countries where over 
abstraction is occurring.
Put management and regulatory policies in 
place and in advance of drilling and 
pumping equipment technologies that can 
result in aquifer depletion.



Recommended Actions

Initiate practically oriented scientific 
studies by river basin that focus on 
groundwater availability, recharge 
characteristics/sustainability, and 
management alternatives.
Begin to consider and develop the 
elements of some form of regulation for 
well drilling and groundwater abstraction.



Recommended Actions Cont.

Develop a focus on education related to 
conservation, watershed care, and 
reforestation.
Initiate groundwater recharge 
enhancement through the application of 
local small scale technologies.



Village in the Hindu Kush 
Mountains
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