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1.  WATER RESOURCESIN AFGHANISTAN

0. Water Resour ces Overview

Natural storage of water in the form of winter precipitation (snow) at elevation above 2,000
meters represents 80% of Afghanistan’s water resources (excluding fossil ground water). The
amount of water received in these areas through precipitation is estimated to be in the order of
150,000 million m3. The rest of the country receives only 30,000 million m3 annually through
rainfall resulting in atotal amount of 180,000 million m3 for the whole country (FAO, 1996)%.

The total annual surface water volume of 84,000 million m3 (see table 2), which corresponds to
approximately 47% of total precipitation is shared with Afghanistan’s neighbouring countries.
Considering an estimated water use of 65% inside the country, approximately 55,000 million m3
of surface water would be used in Afghanistan®. Surface waters in Afghanistan compare
favourably with Iran and Central Asian republics, as the surface water per head in Afghanistan is
estimated at 2'480 m3/year (Iran: 1,430 m3/head/year). Water catchments areas in Afghanistan
are vast and settlements are generally mncentrated along valley floor irrigation areas or river
deltas opening in plain desert areas. Afghanistan has only 34 inhabitants per square kilometre®,
Surface water is still largely underused.

According to the UN Commission for Asia and the Far East (1961)* there are about 50,000
million m3 of runoff each year of which about 30,000 million m3 could be impounded. It should
be noted that these figures were produced before the construction of the Bandi Naghlu and
Darunta dams on the Kabul river. Water availability for irrigation purposes is a function of the
seasonal variation of stream flow where no water is stored in reservoirs; too much water is
flowing in spring due to snow melt and heavy rainfall, and often too little water in late summer
when rivers discharge is low and crop water requirement is still high. As aresult, the influence of
the coverage and thickness of the snow cap is significant on crop results (see satellite images in
map 3 to 5). Exceptionaly good spring rainfall can compensate low snow cover in lowland
irrigation farming.

The annual volume of water used for drinking purposes (humans and animals) is no more than
200 million m3. Adopting a rate of 10,000 m3/ha for a total irrigated area of about 2.4 million
ha®, the annual volume of water used for irrigation purposes is estimated to be in the order of

2 Klemm, W., “Promotion of Agricultural Rehabilitation and Development Programs in Afghanistan. Water
Resources and Irrigation”, FAO, Ilamabad, November 1996; a report part of the Afghanistan Agricultural Strategy,
FAO, Rome, 1997.

2 FAO assumed a 50 % share of the annual volume available from Panj river (18' 200 million m3), 30% from Kabul
river (6’970 million m3), Murghab (450 million m3) and Hari Rod (530 million m3) and 300 m3 from the riversin
the southern and south-eastern basin. See Klemm, W., Ibid., 1996. The population of Afghanistan is estimated at
22.2 million.

% Based on the CSO 2003-04 official population figures of 22.19 million people. CSO, “Population Data 2003-04",
2003.

2 UN Economic Commission for Asia and the Far East, “Multi purpose River Basin Development, Part 2D, Water
Resources Development in Afghanistan, Iran, Republic of Korea, Nepal. Flood control Series No. 18", 1961; from:
Ravi Costa, “Literature Review on Afghanistan’s Water Resources’, H20 Ray of Hope, Ravi_costa@yahoo.com,
USA.

% |n 2003, FAO estimated that 1.79 million hectares of land was cultivated with a first crop - excluding vineyards,
orchards and other trees and 0.25 million hectares of second crops (rice and maize). Pulses represent approximately
0.1 million hectares. FAO estimates that 10% of the tota irrigated land is orchards. Therefore, an estimated total of
2.4 million hectares have been irrigated in 2003. Favre, Raphy; Fitzherbert, Anthony; Escobedo, Javier;
“MAAH/MRRD/FAO/WFP National Crop Output Assessment. First Phase. 10" May to 5" June 2003", FAO, 25"
July 2003; FAO/WFP Food and Crops Supply Assessment, 13 August 2003; FAO/WFP Food and Crops Supply
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24,000 million m3.

Therefore, irrigation is chiefly the main user of water in Afghanistan with an

estimated 99%.
Table?2
Mean Annual Volume of River Discharge by River Basin.
Based on MIRWE hydrological data (FAO, 1996).
MEAN

ANNUAL VOL. %
RIVER BASIN RIVER NAME RIVER REGIME (mtn m3) TOTAL
Amu Darya Ab-i Panja* Snow/glacier fed 36,420 43
Amu Darya Kokcha Snow/glacier fed 5,700 7
Amu Darya Kunduz Rain/snow fed 6'000 7
TOTAL Amu Darya 48,120 57
Kabul (Indus) Gomd Rain/snow fed 350 0
Kabul (Indus) Margo, Shamal, Kuram Rain/snow fed 400 0
Kabul (Indus) Panjshir Rain/snow fed 3,130 4
Kabul (Indus) Kunar** Snow/glacier fed 15,250 18
Kabul (Indus) Kabul (without Panjshir & Kunar) | Ran/snow fed 2,520 3
TOTAL Kabul (Indus) 21,650 26
Northern Basin Tashkurgan (Khulm) Rain/snow fed 60 0
Northern Basin Balkhab Rain/snow fed 1,650 2
Northern Basin Ab-i Sfid Rain/snow fed 40 0
Northern Basin Shirin Tagab Rain/snow fed 100 0
Northern Basin Amu Darya desert Rain/snow fed 30 0
TOTAL Northern 1,880 2
Hilmand Basin Farah Rod Rain/snow fed 1,250 1
Hilmand Basin Adraskan Rod (Harut Rod) Rain/snow fed 210 0
Hilmand Basin Khuspas Rod Rain/snow fed 40 0
Hilmand Basin Khash Rod Rain/snow fed 170 0
Hilmand Basin Ka Rod Rain/snow fed 60 0
Hilmand Basin Ghazni Rod Rain/snow fed 350 0
Hilmand Basin Hilmand at Kgjaki dam Rain/snow fed 6,000 7
Hilmand Basin Musa Qaa Rain/snow fed 220 0
Hilmand Basin Arghandab Rain/snow fed 820 1
Hilmand Basin Lower Hilmand Rain/snow fed 110 0
Hilmand Basin Southern river basin Rain/snow fed 70 0
TOTAL Hilmand 9,300 11
Harirod-Murghab Murghab Rain/snow fed 1,350 2
Harirod-Murghab Kashan and Kushk Rod Rain/snow fed 110 0
Harirod-Murghab Hari Rod river Rain/snow fed 1,600 2
TOTAL Harirod-Murghab 3,060 4
Grand Total | 84,010 100

* +29'000 mtm m3in Tgjikistan; ** + 14’000 mtm m3 in Pakistan

The government of Afghanistan has divided the irrigated land into four classes according to the
origin of the irrigation water: Rivers and Streams (84.6%), Springs (7.9%), kareze (7.0%), and
shallow and deep Wells (0.5%). Table 3 presents the breakdown in various provinces according

to the 1980 Y ear Book Statistics of the government of Afghanistan®’.

Assessment, 8 June 2001; and Maletta, Hector and Favre, Raphy, “Agriculture and Food Production in Post-war
Afghanistan. A Report of the Winter Agriculture Survey 2002-2003”, FAO, Kabul, August 2003.

% Klemm, Ibid., FAO,

1996.

" These statistics are indicative and intended for general description only.
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Table3
Irrigated Area by Surface Water and Alluvial Ground Water (1967-68)*

Areasirrigating by various sourcesin (1000 Ha)
. Surface Water Alluvial Ground Water Total
No. Province -
F\S’::\r/;i’lgé Springs | karez Shglelé)pwwi Ea” Irrigated area
1 | Badakhshan 57.83 3.84 - 0.09 61.76
2 | Badghis 20.25 8.66 4.39 - 33.30
3 | Baghlan 80.02 0.16 - - 80.18
4 | Balkh 224.25 0.20 - 0.05 224.50
5 | Bamyan 17.26 5.35 - 054 23.15
6 | Farah 88.84 7.35 28.48 1.06 125.73
7 | Faryab 116.70 4.25 0.38 0.27 121.60
8 | Ghazni 74.32 14.53 23.96 4.68 117.49
9 | Ghor 55.92 15.99 0.71 0.24 72.86
10 | Hilmand 135.44 4,32 22.83 0.13 162.72
11 | Herat 159.85 0.83 1.65 137 163.70
12 | Jowzjan 182.42 2.06 0.02 0.10 184.60
13 | Kabul 38.88 3.30 14.76 0.66 57.60
14 | Kandahar 96.05 531 15.86 0.70 117.92
15 | Kunar 2259 0.72 - 0.01 23.32
16 | Kunduz 209.05 - - 0.54 209.59
17 | Laghman 23.52 0.06 - - 2358
18 | Logar 21.86 0.17 438 0.24 26.65
19 | Nangar har 28.52 4.36 9.45 0.01 42.34
20 | Nimroz 59.74 - 0.32 0.24 60.30
21 | Paktia 45,74 4,68 5.86 0.07 56.35
22 | Parwan & Kapisa 62.77 10.34 1.98 0.05 75.14
23 | Samangan 37.61 5.84 041 0.47 44.33
24 | Takhar 53.55 8.15 - 0.36 62.06
25 | Uruzgan 52.67 56.28 17.55 0.08 126.58
26 | Wardak 14.93 8.69 1.98 - 25.60
27 | Zabul 37.67 11.99 12.78 0.10 62.54
Total 2'018.25 18743 | 167.75 12.06 2'385.49
Percentage % 84.6 79 7.0 0.5 100.00

* Year book statistics of the government of Afghanistan, year of 1980

Assuming a conservative infiltration ratio of 10% from the total precipitation, the annual ground
water recharge in normal years would amount at about 18,000 million m3. Ground water usually
exists in quaternary aquifers along all major river valleys where infiltration of surface water is
high. Ground water is usually abundant in quaternary aquifers along al maor river valeys
where infiltration of surface water is high. Ground water quality is generally good but varies
from place to place. In lower reaches of river valleys, ground water is frequently saline or
brackish and not usable for either drinking or irrigation purposes. Considering the 1980s
statistics (see table 3) of 367,000 hectares (or 15.4%) irrigated from alluvial ground water
aquifers® with karez, springs and deep/shallow wells, the total ground water extraction amounts
to some 3,670 million m3.

% Data on recently constructed deep and shallow wells for irrigation and reduction of irrigated are with karez and
springs due to the drought and water extraction by deep wells are not available.

36



10. Hydrological Stations Network

Hydrological analyses are based on river discharge measurements that began in Afghanistan in
the mid 1940s across a few sites. The number of sites increased steadily over the years until the
late 1970s. Measurements were discontinued soon after the Soviet invasion of Afghanistan. No
recordings have been made since September 1980, and the river gauging stations are not
operable. Until 1978, Afghanistan had a network of approximately 160 river gauging stations.
The map below shows the locations of the hydrometric stations. Continuous recording of
hydrological data is a prerequisite for efficient and reliable planning of irrigation program,
hydropower and water/natural resources management. The World Bank is intending to re-
establish the hydrometric network of Afghanistan.

The map 6 shows that the Panj river and Shewa river in the North-East, the Gomal river in the
East, the Khuspas Rod and Pishin Lora Rod in the South were not included in the hydrological
network of Afghanistan.

11. Use of Water Resour ces for Developing Afghanistan or the Development Dilemma
Formally organized large-scale irrigation systems were developed in Afghanistan between the
1950s and 1970s (see table 4). By the late 1970s three large-scale modern irrigation systems had
been built and were in operation: the Hilmand-Arghandab schemes in the southwest (Kandahar
and Hilmand provinces), the Ghaziabad farms near Jalalabad in the east (Nagarhar province),
and the KunduzKhanabad scheme in the northeast (Kunduz, Baghlan and Takhar provinces). At
the time, their operation and maintenance was highly structured. After twenty-two years of
conflict and the almost total breakdown of forma government institutions only part of these
schemes are operational .

Currently, Afghanistan cannot meet its energy demand even though present consumption is
extremely low by world standards. The Ministry of Water and Power (MWP) anticipates that the
energy requirements of Afghanistan in 2020 will increase between 25 to 5 times depending on
the regions. The increase in energy requirements will be partly filled by further developing the
hydro-power capacity of the country. The map 7 shows the current status of hydro-power
stations and the proposed development by the MWP Draft Master Plan (projection up to 2020).
The table 5 summarizes the hydro-power projects of the draft Power Sector Master Plan?.

Afghanistan’s economic rehabilitation will require an increase use of water resources for
irrigation and hydro-power purposes. However, UNESCO highlight the dilemma on increased
use of water resources for Afghanistan development; in order to develop its own water resources,
Afghanistan will need to establish regional co-operation with the downstream countries of
Tajikistan, Turkmenistan, Uzbekistan, Iran and Pakistan. Further studies will be needed to
determine whether the Kabul, Hilmand and Amu Darya River projects can be realized without
harming the interests of neighbouring countries™.

% Government of Afghanistan, MWP, “Power Sector Master Plan Update, Draft Final Report”, report prepared by
Norconsult-Norplan for MWP (Ministry of Water and Power), October 2003.

% UNESCO, “ Afghanistan on the (rocky) road to recovery”, July 2003.

http://portal .unesco.org/en/ev.php@URL _1D=13582& URL_DO=DO TOPIC&URL_SECTION=201.html
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Table4

Formal Irrigation Schemes built by the Government of Afghanistan®

No Name of Province Are_a un_der Main structures Remarks
schemes Irrigation
Kgjaki & Dhala Dams,
Hilmand & Helman & Diversion of Boghra, Main Water flow managed by
1 | Arghandab K andahar 103,000 Ha canal of Boghra, Government, Maintenance
project Shahrawan, Shamaan, by NGOs
Darweshan and Baba Walee
. Water flow managed b
2 Sardeh Ghazni 15,000 Ha Requlr (164 murP), Left Government, Maii?man}cl:e
and right canal (15 nv) b
y NGOs
Diversion, Main cand (27 Water flow manaced b
Parwan & m?°), Eastern and Southern aged by
3 Parwan K sbul 24,800 Ha ca)n als, Pumping station, Governrrgm:\,l (,\SA gl ntenance
Power House (2.4 Mega W), Y S
Nangarhar Da;lj;_ta dal\r/r ?nd PC;\INer Water flow managed by
4 Irrigation Nangarhar 39,000 Ha _ |on,3 ancana Government, Maintenance
sysiem Qmax=50m°, Pump station, by NGOs
State farms,
. Intake and main cana Run by Community,
5 | Sang-i Mehr | Badakhshan 3,000 Ha Q=257 Maintenance by NGOs
Kunduz- Diversion, |eft and right Not completed, not
6 K hanabad L 30,000 Ha canal, regulatorsg opergtional
Water flow managed by
7 Shahrawan Takhar 40,000 Ha Intake, main canal Government, Maintenance
by NGOs
8000 out of 20’000 ha
currently cultivated
8 Gawargan Baghlan 8,000 Ha Intake, main canal Water flow managed by
Government, Maintenance
by NGOs
Water flow managed by
9 Kilagay Baghlan 20,000 Ha Intake, main canal Government, Maintenance
by NGOs
Nahr-i- Diversion, main cana and Run by Government and
10 Shahi Balkh 50,000 Ha division structures Community
Total 332,800 Ha

31 Source: MIWRE, 2003.
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Tableb Summary of Hydro-Power Project of the Draft Power Sector Master Plan. EIA : Environmental Impact Assessment.
#| PROJECT Province District River Watershed | Assessment | Resettlement | Brief Description and Critical |ssues
Basin required > 200 pers.
1| BAGHDARA Parwan Panjshir Indus Ghorband Full EIA Yes New 90 meters high meterslong reservoir dam with a crest length of 125 m. Siteis
wa Panjshir located 4 km downstream from Alekozi settlement. - Large resettlement comporent
2| SURUBI 2& 3 Kabul Surobi Indus Kabul Full EIA No Development of the head between Surubi and Sarkando
3| KUNAR Kunar Bar Kunar | Indus Kunar Full EIA Yes New 160 m high earth fill dam with acrest length of 1080 m. The siteislocated 7 km
Alternative A upstream of Asmar settlement. - Large resettlement component
4 | KUNAR Kunar Indus Kunar Full EIA Yes New 105 m high earth fill dam with acrest length of 670 m. The site located 22 km
Alternative H upstream of Asmar and 1 km below Chunek village.
5| GULBAHAR Parwan Panjshir Indus Panjshir Full EIA Yes New 200 m high rock filled dam with acrest length of 173 m. The siteislocated 2 km
North of Gulbahar at the entrance of the Panjshir valley. - Large resettlement component.
6 | KAMA Nangahrar Kama Indus Kunar Full EIA Yes New 5-6 m diversion weir from the river with a headrace channel of 16 km long. The site
islocated close on the Kunar river close to its confluence with the Kabul river.
7 | KAJAKI Hilmand Kajaki Hilmand- Upper Full EIA Yes Installation of 11 m high radia gatein the spillway and increase the dam height by 2 m.
(extension) Sistan Hilmand Water availability for Iran and biodiversity in Sistan isto be considered.
8 | OLUMBAGH Uruzgan Dihrawud | Hilmand- Upper Full EIA Yes New 55 m high rock fill dam about 75 km upstream of Kagjaki dam. The siteis located
Sistan Hilmand near Olumbagh village. - Large resettlement component. Water availability for Iran and
biodiversity in Sistan isto be considered
9 | KAMAL KHAN | Nimroz Chahar Hilmand- Sistan Full EIA No (?) Completion of diversion dam on the Hilmand river to prevent water to the Gaod-i Zirreh
Burjak Sistan Hilmand lakein flood period through the Beyeban channel.
Water availability for Iran and biodiversity in Sistan is to be considered.
10| KHANABAD Kunduz Khanabad | Amu Khanabad Environment No Completion of the hydro-power dam located near Khanabad town. Possible conflict with
Darya Review irrigation requirements.
11| KILAGAY Baghlan Pul-i Amu Kunduz Full EIA Yes New earth fill dam upstream of Pul-i Khumri town.
Khumri Darya More study on irrigation impact required. Large resettlement component
12| UPPER AMU Badakh- Amu Ab-i Panj Full EIA Yes New 30 m high dam downstream of the confluence of the Panj and VVakhsh rivers (in
shan Darya Tajikistan). Large resettlement component.
Water for downstream countries and the Aral Searevitdlization. Land covered in both
Afghanistan and Tajikistan territory. Irrigated area to be defined.
13| SALMA Herat Chesthvi Turkmen Hari Rod Full EIA Yes New 104 m masonry dam with a crest length of 430 m. Excavation of the dam foundation
Sharif Oases had reached arelatively advanced stage, but foundation cleaning was not completed. No
work on the dam or on penstocks had started.
Water availability for Iran and Turkmenistan isto be considered. No water treaties exists.
14| BAKHSHABAD | Farah Baa Hilmand- Farah Rod | Full EIA No (?) New 87 m high concrete buttress dam with a crest length of 265 m. Located 3 km below
Buluk Sistan thevillage of Sangak.

Water availability for Iran and Turkmenistan where no water treaties exists.
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12. Water Bodies

There are very few lakes and marshland areas in Afghanistan. Because of their rarity, existing
wetlands are particularly valuable for people as sources of water and other resources such as reeds,
and as habitats for wetland species, notably for breeding and migrant water-birds. The wetland
ecosystem of Afghanistan is created by rivers that have no natura outlet to the sea, and hence they
drain into a series of depressions, which form large shallow saline lakes and marshes. The beds of
these wetlands are constituted of the sediments transported by the rivers, which makes them the
most biologically productive ecosystems in the country, and therefore constitute viable waterfowl
habitats.

Of the seven wetlands in Afghanistan, the three considered by ornithologists as being of
international importance for migrating and wintering waterfowls are Ab-i Istada and Dasht-i Nawur
which are important habitats for migrating or wintering waders and ducks. They also support large
breeding colonies of greater flamingos (Phoenicopterus ruber). In addition, Ab-i Istada has the
distinction of being regularly visited by the entire migrating populations of the highly endangered
Siberian crane (Grus leucogeranus). The third important wetland is the Kole Hashmat Khan on the
outskirts of Kabul, which used to be rich in bird biodiversity, hosting a large number of ducks and
coots during winters®.

Beside these seven main wetlands, there are a number of small wetlands of environmental and
recreational interest in various parts of Afghanistan. The FAO 1990/93 landcover Atlas did classify
water-bodies and marchlands and these are reflected in the statistics by river basin and watershed
(see part 1l and V). The pictures 1, 10, 11 and 12 illustrate some of these small wetlands of
Afghanistan.

Any further development of irrigation system on rivers that have no natural outlet to the sea may be
at the expense of these delicate wetland ecosystems.

% Anonyme, “Migratory waterfowl likely to be hit by war in Afghanistan”, Wildlife in India, October 2001.
http://www.wildlifeofindia.com/artafghanwar.htm
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Picture 10
The Andkhoi salt lake isfilling in winter/spring from water infiltrated in upper land and resurging in the low
area of Andkhoi lake (elevation of 255 m above sea level). Thewater driesin summer and the salt dissolved from
deep soil layers crystallized to be harvested in autumn. Faryab province, 17 May 2003 (N36.62, E65.05, NE)

Picture1l
Vegetation in saline soil condition near Andkhoi salt lake. Faryab, 17 May 2003 (N36.56, E64.99, NE)



Picture 12
Wetlandsin Lal wa Sarjangal district (near Lal district center) of Ghor province. 2 June 2003
(N34.47, 66.24, NE)




V. A WORD ON WATERSHED MANAGEMENT

“Watershed management in its truest form is the conservation
management of the soil -plant-water resources of a catchment in
order to benefit man. It involves managing the land and human
resources of the drainage in a manner which sustains adequate
level of water, soil, food and fibre production.” *. This is
reflected in the UNCED Agenda 21, Chapter 18: Protection of
the Quality and Supply of Freshwater Resources, which calls
for integrated water resources management, including the
integration of land and water-related aspects to be carried out
at the level of the catchment, basin or sub-basin.

‘Note on the Watershed Management Section’

The purpose of the Water shed Atlasisnot to
be prescriptivein terms of approachesto
water shed management and in terms of
description of benefits of local water shed

management astheissue iscomplex and all
aspectscannot be captured in abrief outline.

Below, some of the main issuesin water shed

management in Afghanistan based on
availableinformation tothe authorsare
presented. However, further elaboration and
studiesare required in the water shed
management sector

“The watershed part of watershed management implies management of these resources, to the
extent possible, within a defined physiological boundary within which it is possible to identify and
monitor the components (e.g. inputs, storage, and outflows) of the watershed system; e.g. the
hydrologic cycle. However, from a land management perspective, these physical boundaries are
considered to be simply a topographic demarcation within political and administrative boundaries
that usually overlay a series of watersheds’ *. Wolf (2002)® notes that the fact that water and
natural resource issues manifest themselves within basins, while analyses that are often based on
country boundaries, can lead to fundamental misunderstandings.

Thisisfully verified in Afghanistan, as
watersheds do not  necessarily
correspond to administrative

‘Mantega’

The ‘mantega’ which literally means‘area’ or ‘region’, isa
group of settlementghamlets of heter ogeneous size (‘garia’,

boundaries. However, at micro-level,
preliminary observations on ‘mantega’
or fundamental social organization of
rural Afghanistan below the district
level tend to show that there is some
degree of overlapping between micro-
watersheds (valley systems) *. This
suggests a positive convergence of
social and geographical factors for the

‘aghd’, ‘deh’, ‘keli’, ‘bonda’ or ‘gishlaq’) that are commonly
identified by itsinhabitants, or other communities, under a
single name. Somewher e, between the district and the
settlements/hamlets, the ‘mantega’ do not have administrative
recognition, but represent the actual social and territorial
unit of rural Afghanistan. The ‘mantega’ may sometimerefer
to lineages, but not necessarily as solidarity can also be
maintained by the proximity of various peopleliving in the
same ar ea (Monsutti, 2003). The ‘mantega’ refersto a group
of people sharing a common identity, which shapesthe

solidarity space. Afghansare generally referring to the
‘mantega’ astheir place of living. (Favre, 2003)

development of watershed
management approach. Indeed,
‘integrated watershed management
through people’'s participation’ has become widely accepted as the approach which insures sound
sustainable natural resources management and a better agricultural economy for upland inhabitants
as well as people living in downstream areas’. However, yet neither the watershed, nor the inner
sub-district social organization of the ‘mantega’ is recognized in Afghanistan.

# Tennyson, L. C., “Review and Assessment of Watershed management. Strategies and Approaches. Phase 1. Draft”,
FAO, Rome, November 2002.

% Tennyson, L. C., lbid, 2002.

A, T. Wolf, “Thematic Maps: Visualizing Spatial Variability and Shared Benefits’, Oregon State University, in
FAO/UNEP, “The Atlas of Inter national Freshwater Agreements’, 2003.
http: //www.transboundar ywater s.or st.edu/publications/atlas/

% On the *manteca’, see Monsuitti, A., author of “Guerres et migrations: réseaux sociaux et stratégies économiques des
Hazaras d’ Afghanistan”, Neuchétel: Faculté des lettres et sciences humaines (thése de doctorat), Switzerland, 2003, 492
p. and Favre, Raphy, “Interface between Sate and Society. An Approach for Afghanistan. Final Draft”, 30 October
2003
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“Degradation of natural resources is considered to be the largest constraint to sustainable
agricultural development in most of the developing countries’.*” Afghanistan is no exception, and
the last two and half decades of war and failed governance has had a huge and in parts irreversible
negative impact on natural resources. Massive destruction of forests, degradation of rangeland
through fuel collection, encroachment of pastureland for rain-fed cultivation have resulted in soil
erosion, increased incidence of flash flooding and low biomass production on rangeland. Saba
(2001) considers that “Afghanistan is in a state of severe environmental crisis, unprecedented in its
history” ®. The pictures 13 to 36 illustrate some of the main environmental degradations and
watershed management issues in Afghanistan.

Water conservation and harvesting through rehabilitation of land/soil cover (pasture, forest) and
construction of water management infrastructures such as check dams, contour bunds, etc. are
necessary to conserve water and enhance ground-water recharge in all watersheds. Sheladia
Associate Ltd. notes that “global experience has demonstrated in a wide range of arid environments
similar to Afghanistan that water harvesting measures, combined with pasture restoration and
reforestation can @) improve water management, b) increase water available for drinking, livestock

and for irrigated farming, c) strengthen livelihoods and d) reduce their vulnerability” *.

Pictures13and 14

Depredated land cover isamajor problem of water resources management in Afghanistan. The picture on the
left shows soil erosion caused by surface water in arain-fed field (N35.92, E64.69, SE). Marks of surface soil
erosion areerased when the land is ploughed (picture on theright). Almar district, Faryab province, 19 May

2003 (N35.91, E64.68, SE)

3" FAO, “ Preparing the next Generation of Watershed Management Projects/Devel opment Programmes. Concept
Note”, Rome, 2003.

% Saba, D. S., “ Afghanistan: Environmental Degradation in a fragile Ecological Setting”, Int. J Sustain. Dev. World
Ecol. No 8, P. 279-289, 2001.

% sheladia Associate Inc., “ Draft Final Report for Rapid Assessment and Draft Report for Framework of Water
Resour ces Management”, Submitted to AACA, October 2003.
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Rangeland Management is an important part of watershed management as rangeland represents
45% of the national territory (based on FAO Landcover Atlas)® and livestock rearing as well as
nomadic movements are essential component of rangeland management. Dupree in 1973 #
described the nomadic movements and grazing patterns. These patterns were established under the
rule of the Afghan King Abdur Rahman in the late 19" century who, after submitting the Central
Highlands and the Northern Khanates®, transmigrated Pashtun into the Northern and Central areas,
thereby ensuring himself of control over these regions. It was at this time that the Central and
Northern grazing areas were opened up to Pashtun pastoralists or ‘kuchi’. Over the years, through
the monarchy period of Afghanistan, documents were handed to ‘kuchi’, giving them rights of
pasture or agricultural land in different areas. In some cases, this was land already used by other
people which caused conflict, whereas in other areas the lands were either unused or shared
amicably. The migratory patterns presented by Dupree have been disrupted during the war and
particularly with the independence of various ethnic groups from the central government. The
nomadic migration patterns are renegotiated at local level every season based on the socio-political
power balance of Afghanistan. Furthermore, the tumultuous History of Afghanistan has resulted in
asituation of intricate land tenure insecurity across the country™® leading to inadequate management
of natural resources™.

Picture 15
Pasturdand encroachment for rain-fed cultivation is causing widespread changesin soil coversin most parts of

“OFAO, “Provincial Landcover Atlas of ISamic State of Afghanistan. Utilization of Remote Sensing for the Inventory
and Monitoring of Agricultural Land in Afghanistan”, based on 1990/93 Landsat TM datain 1990/93, March 1999.
“I Dupree, Louis, “ Afghanistan”, Princeton University, 1973.

“2 Maimana, the last of the Uzbeq K hanates of Afghan Turkestan submitted to Abder Rahman in April 1884. On the
Pashtun colonization of Northern Afghanistan, see Tapper, Nancy, “The Advent of Pashtun Maldar in North-Western
Afghanistan”, Bull. School Oriental and African Studies, No 34 (1), p. 55-79, 1974 and Tapper Nancy, “Abd Al-
Rahman’s North-West Frontier: The Pashtun Colonisation of Afghan Turkistan”, in; “The Conflict of Tribe and State in
Iran and Afghanistan”, Edited by Tapper, Richard, Ed. Croom Helm, N, 1983.

3 On Land Rightsissues, see Wily, L. A., “Land Rightsin Crisis. Restoring Tenure Security in Afghanistan”, Issues
Paper Series, AREU, March 2003.

“ For arecent case study of misuse of rangeland, see Favre, Raphy, “ Grazing Land Encroachment. Joint Helicopter
Mission to Dasth-i Laili. 25-27 March 2003”, FAO, Kabul 23 July 2003.
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Pictures16 and 17
Pistachio forests have been dramatically destroyed during the past 2 and half decades. However, wher e pistachio
trees have not been uprooted, rguvenation is possible provided the rangeland is protected. On the l€ft, hillsthat
wer e covered with pistachio forest in recent years. On theright, rguvenation from pistachio stock in the same
location (N34.96, E63.07, S). Qala-i Naw district, Badghis province, 22 May 2003

Pictures 18, 19 and 20
Extensive destruction of forest coverstook placein the past two and half decadesin Afghanistan. On theleft,
truck exporting wood from Southern Afghanistan forestsin the mid 1990s. Paktia July 1994. On theright, wood
market in Ghazni town, JuIy 1994 Below, awholeﬁle mar ket of Cedar wood in Kunar provmce July 2003




Picture2l
Demand for fuel wood for cooking and heating hasincreased asaresult of widespread livestock decimation
during the past drought. The practice of uprooting of plants and enlar gement of species collected dueto increase
fuel wood demand aggravates land cover degradation which in turn increases the time necessary for fuel wood
collection. Below, storing fuel and fodder material for winter in Sherghan, Badakhshan, 4 September 2003
(N37.33, E71.05, NW)
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Picture22
Flash flooding isa direct consequence of land cover degradation. Thereisa general consensus amongst Afghan
farmersinterviewed in 2003 that flash floods have increased in the past two and half decades. Flash flood in
Mazar-i Sharif (Balkh province) in Spring 2003. 26 Mar ch 2003 (N36.65, E67.07, NE)

Picture23
Degraded forest above the Qorawa (left) and Zamamkor (right) village close to the entrance of the Panjshir
valley. Parwan province, 27 August 2003 (N35.21, E69.31, S)
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Pictures 24, 25 and 26
Isolated treestestify to the presence of forestsin the past. Thereisthe possibility of re-forestation in many parts
of Afghanistan. On theleft, in Jurm district, Badakhshan province, August 2003 (N36.67, E70.85, E). On the
right, isolated Pistacia khinjuk along the Hari Rod river. Cheshti Sharif Herat province, 1 June 2003 (N34.36,
E64.19, N). Sometimestrees can be seen in un-expected locations such as desert areasin southern Afghanistan.
Below aretamaristreestraditionally planted on graveyardsin Qala-i Qah district, Farah. 26 May 2003
(N32.30,E61.65, S)
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Pictures 27 and 28

M ost of the plants growing on the Afghan rangeland are annual. They offer only alimited top soil protection and

have a low biomass production as annual grasses explor e only few centimetres of thetop soil. Perennial fodder

grasswith deep rooting system such asalfalfa are of high interest asthey explore deep layer s of the soil, they
have a strong soil stabilization effect and thus produce more biomass. Farmersin Lal district of Ghor province

have started seeding L ucerne on the rangeland with success. The alfalfa on the rangeland below reportedly
continued to grow during the 3-4 years of recent drought. Lal wa Sargangal district,
Ghor province, 2 June 2003 (N34.49, E66.68, SE)

Pictures29 and 30
Meandering riversarebeautiful for the eyes of visitors however it increases losses of water by evaporation and
potential farming land remains unavailable. River channelling along with a delineation of protected areaswould
allow to achieve both environmental (stabilization of wetlands, forests) and economic objectives (increase of land
under cultivation). Herein Chaman valley, Y akaolang district, Bamyan 3 June 2003
(Picture 29, N34.73, E66.87, W; Pictures 30, N34.73, E66.88, E)
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Pictures 31, 32, 33 34 and 35

Along meandering rivers, onefinds bushes/forests, pastureland or simply gravel. From the top to the left:

Kokchariver (Jangal-i Marzu forest) in Kuran wa Munjan district, 30 August 2003 (N36.03, E70.72, SE);

pastureland between meander s of the Warduj river (N36.65, E71.35, S); gravel along the Warduj river and
alluvial cone created by a steam in I shkashim, 1 September 2003 (N36.66, E71.37, SW and N36.67, E71.38, E).
Below, panoramic view of the Kokchariver at below the junction of the Anjuman and Munjan river, Kuran wa
Munjan district, 31 August 2003 (N36.04, E70.72, NE). River engineering training material has been developed

for Afghan engineersby SDC and UNJLC. %

“ Staempfli, H. and Hunzinger, L., “River Engineering for Engineers in Afghanistan”, SDC and UNJLC, January 2004.

53



Picture 36
Building concreteirrigation channelsintakes along meandering riversisuneasy. Therefore, most of the intakes
in Afghanistan aretraditional and need to berehabilitated every year after the peak of water flow. The amount
of water availableto a certain population group depends on the maintenance of the intake. Rehabilitation of
intakes by humanitarian agencies may change the water availability between population groupswithin the same
watershed. Here, traditional intake irrigation canal using local material in Doshi.
Baghlan province, 12 September 2003 (N35.60, E68.69, NW)
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Picture 37
FAO conducted extensive field verification of water shed boundaries. Here, bridge over the Kokchariver in
Kuran wa Munjan, 30 August 2003 (N35.99, E70.59, E)
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. WATER CATCHMENTS TERMINOLOGY

There are as many water catchments™ classifications as there are aims for which the classification is
used. A classification for the purpose of hydro-power generation will look different from one
dealing with forestry and agriculture or international riparian issues. The following terminology of
catchments areas is defined based on various needs for Afghanistan (see table 6) that have been
identified through consultation of various agencies working in the water and natural resources
management sector in Afghanistan as well as the Ministry of Irrigation (MIWRE).

River Basins: Includes 5 large catchments areas that were delineated in Afghanistan

considering the definition of the
International River Basins of
Asia of the “Trans-boundary
Freshwater Database” (see figure
7)¥. The River Basins map of
Asia was reviewed with the
Ministry of Irrigation for the
definition of River basin names
for Afghanistan. ® The 5 river
basins delineated for the Atlas
differs from the 2003
contemplated basin management

Definition:

‘River basin’ is defined as the area which contributes
hydrologically (including both surface- and groundwater)
to a first order stream, which, in turn, is defined by its
outlet to the ocean or to a terminal (closed) lake or inland
sea. Thus, ‘river basin’ is synonymouswith what isreferred
to in the US as a ‘watershed’ and in the UK as a
‘catchment’. There are currently 263 rivers basins defined
in the world and 57 in Asia that either cross or demarcate
international political boundaries. The absolute number s of
international basins, as well as the nations through which
they traverse, changes over time in response to alterations
in the world political map.

units of the MIWRE as for the
later non-permanent factors such as access and security issues are being considered for basin
management purposes (see map , annex I11).

Watersheds: Includes 41 meso-catchments areas delineated in Afghanistan. These are
individual rivers or meso-catchments that contribute to larger river basins (i.e. Hilmand).
Limiting the size of the watersheds was made in order to retain ‘meso-units suitable for
hydrological and agriculture/agro-meteorological monitoring/analysis and watershed
management activities.

Micro-Catchments: Includes micro-catchments which could be managed by local
communities. The number of micro-catchments has not been yet delineated in Afghanistan,
but these could probably be in the range of 3000 to 4000*.

Community Water Point Areas. Includes local water catchments areas defined by any
community based water or conservation project (i.e. drinking water point, surface water
harvesting structures, etc.).

46 Water Catchment is used as a generic name here.

4T FAO/UNEP & OSU, “ The Atlas of International Freshwater Agreements’, 2002.

http: //mww.transboundar ywater s.or st.edu/publications/atlas/.

“ The definition is from A. T. Wolf, “Thematic Maps: Visudizing Spatial Variability and Shared Benefits’, Oregon
State University, in FAO/UNEP & OSU, “The Atlas of International Freshwater Agreements’, 2002.
http: //mmww.transboundarywaters.orst.edu/publications/atlas’. The history of international water tregties dates as far
back as 2500 B.C., when the two Sumerian city-states of Lagash and Umma crafted an agreement ending a water
dispute aong the Tigris River (Wolf, 1998). Since then, a rich body of water treaties has evolved. The Food and
Agricultural Organization of the United Nations has documented more than 3600 international water treaties dating
from ad 805 to 1984. M. A. Giordano and A. T. Wolf, “The World's International Freshwater Agreements. Historical
Developments and Future Opportunities’, Oregon State University, in FAO/UNEP, “The Atlas of International
Freshwater Agreements’, 2003, http://www.transboundarywater s.or st.edu/publicationg/atlas/

“9 Based on preliminary work on social group definition in Afghanistan made by the author. See Favre, Raphy,
“Interface between Sate and Society. An Approach for Afghanistan”, 30 October 2003.
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From the 4 levels of classification for Afghanistan, this Atlas presents maps and statistics for the
first two layers of classification, namely the River Basins and the Watersheds. Further work and
studies are required to identify the Micro-catchments and their Communities.

Table6
Level of Interventionsand Terminology on Water Catchments
LEVEL TERMINILOGY | DEFINITION IN | TYPE OF USE
AFGHANISTAN
International River Basins 5 basins Transnational Treaties

Large reservoirgdams for irrigation/hydro-power
Water/Natural Resources Planning and Protection
Aggregation a River Basin level of Watersheds
Planning and Coordination

National Watersheds 40 watersheds River flow monitoring

Agro-meteorology monitoring

Water balance analysis

Water/Natural resources management planning and

coordination
Community Micro-Catchments | 3000-4000 micro- | Community participatory approach in natura
catchments™ resources management

Land rights and land use issues

Micro-projects | Community Water- | Varies with the | Specia protection of micro-catchment areas (i.e
point Areas number of project | drinking water, local salt extraction, protected water
implemented resources, €tc..)

Figure7
International River Basins of Asia™
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@ Copyright Transhoundary Freshwater Dispute Database, 2000

%0 Based on preliminary work on socia group definition in Afghanistan made by the author. See Raphy Favre,
“Interface between Sate and Society. An Approach for Afghanistan”, 30 October 2003.
' FAO/UNEP & OSU, Ibid., 2002. http://mmw.transboundarywater s.or st.edu/publications/atlas/.
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. METHODOLOGY

1. Main References used for the Classification

The detailed work of the geographer Humlum™ published in 1959 was the main reference source on
which the watershed maps have been developed. The works of other authors and institutions such as
the Ministry of Irrigation (MIWRE) in 1979%, Louis Dupree® in the 70s, FAO in 1965 and
1996, the GEOCART Atlas of Afghanistan® and the FAO/UNEP/OSU Atlas of International
Freshwater Agreement ® were given due consideration. Also, extensive field observations
conducted in 2003 by FAO in the framework of a food security program provided first hand field
material to fine-tune the watershed boundaries.

2. Factors considered for the Water Catchment Classification

2.1 River Basins

The following factors were used to classify river basins and watersheds:
Terminal drainage area. River basins regroup rivers which flow to the same terminal
drainage area. The main terminal drainage areas for rivers originating in Afghanistan are the
Sistan depression, the Garagum Desert (Turkmenistan), the Turkistan plain in Northern
Afghanistan, the Aral Seain Central Asia and the Indian Ocean (Indus river).
National boundaries have been considered particularly in the North to differentiate between
rivers drying in irrigation canals or desert within the national boundaries of Afghanistan and
river draining into neighbouring countries. This significantly influences water resources
management and farming systems along these rivers.
The “International River Basins of Asi@’ of the “Transboundary Freshwater Dispute
Database” was considered for River Basins units and names™.

2.2  Watersheds
The following factors were used to classify river basins and watersheds:

- Size of the watershed: Water catchments larger than 40,000 Square Kilometres were divided

when natural features (i.e. junction of tributaries) or human made structures (i.e dams or
irrigation structures) significantly influenced the river regimes. The watershed of Upper
Hilmand is the largest of all and due to its homogeneity the catchment area was not sub-
divided.
Human intervention: Maor dams such as Kajaki dam, Dahla dam or Bandi Naghlu dam
which have significantly reshaped the flow of water as well as farming practices, have been
considered for the demarcation of watersheds. Similarly, irrigation has in places
significantly transformed the river flow and thus were considered to demarcate watersheds
(i.e., irrigation system on the Hari Rod, aong the Hilmand valley or the ‘none-drainage
area’ in the North).

%2 3, Humlum, 1bid., 1959.

>3 Government of Afghanistan, MIWRE, “ Classification and Numbering of Hydrological Stations’, Kabul, 1976.

% Louis Dupree, “Afghanistan”, Princeton Uni, 1973.

% Jidikov, A.P., “Hydrology’, volume 11, in FAO, “Report on Survey of Land and Water Resour ces. Afghanistan”,
Rome, 1965.

% Klemm, W., Ibid., 1996.

> GEOCART, “National Atlas of the Democratic Republic of Afghanistan’, Warsaw, 1984.

%8 UNEP/FAO and OSU, Ibid., 2002.

% UNEP/FAO and OSU. Ibid., 2002.
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3. Methodology used for Water Catchments Boundaries Delineation

With the water catchments classification for Afghanistan prepared by FAO, GIS desk work was
conducted at AIMS office in Kabul and Mazar-i Sharif to delineate the actual boundaries of the
defined watershed and river basins. An initial water catchment maps (river basins and watershed)
was produced in early 2003. The boundaries were drawn manually on computer screen using as
screen background a DTED elevation model at 500 meters elevation. The work was operated on
Arc-View 3.2 software. These initial coarse maps were taken in the field for field verification
during extensive agriculture field surveys organized by FAO in 2003. Revisions and fine-tuning of
the maps were made based on field observations and with the availability in late 2003 of a DTED
elevation model at 3 arc degree intervals (100 meters elevation). Also, a number of other available
digitized maps and satellite images of Afghanistan were used to fine tune the boundaries (see table
8). Similar method of delineating boundaries was retained. The figure 8 illustrates the process of
classification and delineation of river basins and watersheds of Afghanistan.

Table7
Types of GI S Data used for the Definition of the River Basins and Water shed M aps
SOURCE TYPE INFORMATION
1:50,000 Topographic Map (Russian) |v"  Detail topographic information
v" High resolution elevation data
v" 20m contour interval
v Irrigation systems
1:100,000 Topographic Map v' Identify mgor river systems
v" Name of Rivers
v/ Location of structures
Landsat 7& TM Satellite Images v" 15m-30m ground resolution
v' Detail River Features
v' Physical features, relief and valleys
v' Lakes and water body
100m Contours ArcView Shapefile v' High resolution elevation information
v River System Distribution
DTED1 100m v" Sope and gradients of the topography
v" 100m resolution of €elevation
Figure 8
Flowchart on the process of the water shed boundary delination for Afghanistan
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