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ABSTRACT 
 

Water resources in Afghanistan are limited. Population growth and cyclic droughts 
have been adding pressure on the available water resources. Moreover, climate 
change has been adversely affecting the snow reserves of the country. Vis-à-vis 
these adversities, attempts to ensure sustainable food production is important. 
 
Before the three decades of war, Afghanistan was self-sufficient over the staple food 
(wheat), and had 3.1 million hectare (Mha) land under irrigation. However, the 
situation deteriorated a lot after the war. Afghanistan has available water of 2377 
m3/person, 50% of which is enough to irrigate more than 5.5 million hectors 
agricultural land. The agriculture sector has not been able to fully utilize the available 
water potential to support needed agriculture production and increase the irrigated 
area from 2.1 Mha to its former level of 3.1 Mha. 
 
The timely and reliable assessment of water resources, its monitoring, systematic 
exploration and development is of paramount importance. For this, it is necessary to 
employ modern methods of surveying, investigations, design, and implementation. 
 
This paper will focus on key water management actions appropriate in Afghanistan for 
sustainable food production in the context of changing climate. It will first characterize 
the current status of the different river basins in terms of water availability and will 
also present the scenario of impact of climate change on the existing water 
resources. Based on this assessment, it will outline suitable climate smart 
approaches that might contribute to ensuring sustainable agriculture.  
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1. INTRODUCTION 
 
Afghanistan has been suffering from war for the last four decades that has 
demolished its infrastructures, agriculture and irrigation systems. Hence, proper 
planning and implementation for the water management and agriculture development 
could not be carried out in the country during that period. Water resources in 
Afghanistan are being largely wasted. Population growth and cyclic droughts have 
been adding further pressure on the available water resources. Moreover, climate 
change has been adversely affecting the snow reserves of the country due to which 
the frozen storages changed to snowy and snowy changed to rainy. 
 
Afghanistan has adequate water resources, even 50% of which is enough to irrigate 
more than 5.5 Mha agricultural lands.  
 
Afghanistan’s climate is basically arid to semi-arid. It is highly vulnerable to climate 
change. Hence, irrigation is essential to produce acceptable quality and quantity of 
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food. The country has a total land area of 65 million ha, and 63% of this land is 
mountainous with narrow valleys across where reservoirs can easily be constructed 
to store surplus water for irrigation as well as for other purposes. Of this territory, 27% 
is 2500 amsl, meaning that it can only support one crop each year. So, much of the 
initial focus should be on areas with double cropping potential with the possibility of 
water storage to boost economy by increasing production.  
 
In order to properly manage the existing water resources, the following actions are 
considered essential: improve broken irrigation system, modernize traditional 
agriculture sector and develop policies to cope with climate change. 
 
1.1  Improvement of damaged irrigation system  

 
Effective planning and management of water resources is only possible if done on the 
basis of reliable spatial and temporal information on: water sources, patterns of 
farmers’ water demand, irrigation methods and practices, and physical and 
operational features of the current irrigation systems. For this, it is necessary to 
employ modern methods of surveying, investigations, design, and implementation. 
 
Remote Sensing (RS) and Geographic Information System (GIS) are widely accepted 
as efficient tools for irrigation water management. For the formulation of strategy for 
rehabilitation of irrigation systems, a comprehensive database and information 
systems should be established.  
 
1.2  Modernization of traditional agriculture sector 
 
Agriculture sector employs 60% of Afghanistan people. Prior to the almost four 
decades of war, Afghanistan's agricultural products, especially fruits such as 
almonds, pomegranates, pistachios, raisins, and apricots earned a global reputation 
for excellence. According to USAID, “The sector accounts for about 40 percent of 
Afghanistan's gross domestic product. Decades of war and neglect devastated 
Afghanistan’s farmland, displaced millions of people, and largely destroyed the 
country’s existing infrastructure.” Infrastructure is the backbone of the country’s 
economy. The main income of the country comes from the agriculture sector. If there 
is enough rain and snow in a year, the yield is also good but, otherwise the yield is 
reduced (Figure 1).  
 

 
Figure 1. In years of poor rainfall (blue arrows) both GDP and  

agriculture growth are affected. 
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Afghanistan still does not have a sound strategy for agriculture development. 
Moreover, there is no synergy between donor communities, NGOs and the 
government agencies working in the agriculture sector. Furthermore, the value chain 
is also broken. 
 
In order to develop the sector, the model with two pillars (Figure 2) may be used. The 
first pillar focusses on irrigated wheat, livestock and horticulture while the second 
pillar covers rain-fed wheat and extensive or nomadic livestock.  

 
 Figure 2. The two pillar supported agriculture development policy. 
 
Both these pillars have benefits and challenges. Pillar one is the main drive of 
agriculture GDP, jobs and food security. Challenges that is facing pillar one are lack 
of water, technology and market. These challenges prevent the development of 
agriculture sector. Most of the water is wasted because of lack sufficient irrigation 
infrastructure and poor on-farm water management. Also agriculture in the country is 
still very traditional and simple. Market is another big problem for growers. Famers 
cannot find market for their products, either because of illiteracy, bad transportation 
system and inadequate agriculture policy. During the yield most of their products are 
wasted or they sell for very low price, not even meeting the cost of production.   
 

 
 

Figure 3. Challenges facing Pillar 1 
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2.3  Development of the policies to cope with climate change adaption  

 
There is no doubt that Afghanistan is suffering from the effects of climate change – so 
much so that the 2012 Global Adaptation Index ranks it among the most vulnerable 
countries in the world. 
 
All but three of the past 11 years have seen floods or droughts, including the 
country’s most severe drought ever, which lasted from 1998 to 2006. Over the next 
45 years, scientists predict a decrease in rainfall and a rise in average temperatures 
of up to 4°C compared to 1999. Droughts are likely to be the norm by 2030, leading to 
land degradation and desertification. 
 
Some 80% Afghans depend on rain-fed agriculture and cattle-grazing for their 
livelihood, both of which are threatened by temperature increases and erratic rainfall. 
Afghanistan’s 2012 Risk and Vulnerability Assessment Report estimates that 36% of 
people have been affected by natural disasters. 
 
Disputes over land and water are already the major cause of local insecurity, and the 
situation is set to deteriorate. Since 1978, the arable area has declined by about 60%, 
leaving only 12% of the land now suitable for farming. Unless action is taken to 
strengthen the resilience of communities and reduce disaster risk, we will lose recent 
development gains and see more people pushed into poverty. 
 
Both government and local communities will play a key role in fighting climate change 
in Afghanistan. Decision makers must be informed and empowered to implement 
immediate and long-term solutions, while rural communities need greater awareness 
of how to protect their environment, and better access to sustainable livelihoods.  
 
In Afghanistan, natural resources underpin the livelihoods of an estimated 70-80 
percent of the population. Many of these rural communities depend on agriculture, 
animal husbandry and artisanal mining for their daily survival. However, while natural 
resources are often managed at the community level, the onset of conflict has served 
to erode many local decision-making systems. 
 
UNEP, since 2005, has been pioneering the development of community-based 
natural resources management (CBRNM) projects in Afghanistan. Such an approach 
empowers communities to more equitably and sustainably manage their natural 
resources through information sharing, the development of mutually agreed upon 
local area management plans, and technical guidance. To date, UNEP has 
operationalized 30 different community environmental projects focusing on issues 
such as water resource rehabilitation, disaster mitigation, irrigation canal reparations, 
renewable energy, water conservation and fruit and nut-tree development. 
 
UNEP is also working with the National Environmental Protection Agency (NEPA) to 
integrate ecosystem-based disaster risk reduction (Eco-DRR) approaches into 
community environmental projects. With the harsh conditions many rural communities 
face in regions such as the Koh-e Baba Mountains of the Central Highlands, Eco-
DRR approaches can help to minimize the risk and impact of natural hazards such as 
flooding or avalanches. These strategies utilize landscape-scale management 
approaches to identify larger patterns of environmental change and help promote a 
balanced use of natural resources. 
 
To ensure community based natural resource management projects are fully owned 
by local communities and districts and are scalable to regional and national levels, 
UNEP is working to formalize institutional arrangements and build local capacity. 
Additionally, UNEP along with other UN and government partners is advocating for 
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the integration of the community-based approach to natural resource management in 
the government’s National Development Plan (ANDS). Lessons learned and best 
practices will also be consolidated into a “How to” tailor made for the Afghanistan 
context. 

Specific activities include: 

(a) Piloting 30 community based natural resource management projects that 
support climate change adaptation in the Central Highlands, North, and 
Northeast of the country. 

(b) Setting up anthropological studies on environment in 4 landscape sites in 
Bamyan, Daikundi, Balkh and Badakshan. 

(c) Initiating early warning systems and science and research programmes in 
2 sites. 

(d) Draft management plans for Dasht-e Nawar Flamingo and Waterfowl 
Sanctuary, KoleHashmat Khan Wetlands, Band-e Amir National Park and 
Ajar Valley have been developed. 

(e) Implementing small-scale adaptation measures to demonstrate 
successful adaptation in several sites and at scales ranging from villages 
to small watersheds 

(f) Botanical surveys and trainings with students and faculty at Bamyan and 
Kabul University 

(g) Restoration of the National Botanical Garden in Kabul University 

CONCLUSIONS 
 
Afghanistan’s Water resources are being adversely affected by population growth, 
cyclic droughts and climate change.  
 
Improvement of damaged irrigation system, modernization of traditional agriculture 
sector and development of policies to cope with climate change adaption are 
considered as the key way forward in the present context of Afghanistan for properly 
managing the existing water resources in the country. This has been identified as a 
key measure for sustainable food production. One of the key methods for effective 
planning and management of water resources is by having reliable spatial and 
temporal information on: water sources and availability, patterns of farmers’ water 
demand, irrigation methods and practices, and physical and operational features of 
prevailing irrigation systems. The timely and reliable assessment, monitoring of water 
resources, systematic exploration and development of new ones is of paramount 
importance. 


