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Abstract 
Decades of research on mountains have brought a general recognition that mountain ecosystems 

are extremely fragile and are host to some of the most marginalized people in the world today. Increased 
understanding of the complexly inter-related factors and processes determining the vulnerability of 
mountain ecosystems and peoples has highlighted the role of land as a critical link in the fragile balance 
between man and nature in mountains. This paper presents the results of an integrated and participatory 
assessment of the scope and causes of land degradation in the Pamir and Alai Mountains in Central Asia 
and a strategic framework for mainstreaming sustainable land management in the region, which was 
developed based on multi-level and multi-stakeholder consultations. It illustrates how mountain re-
search can be integrated in development projects so as to help generate tangible improvements in human 
livelihoods and security and preserve fragile mountain ecosystems. 
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1. Evolving Mountain Research and Devel-

opment Framework  
 
Sustainable development, the concept put forth in 

the Brundtland Report of the World Commission on 
Environment and Development in 1987 to designate 
development that meets the needs of the present with-
out compromising the ability of future generations to 
meet theirs, has gained widespread recognition and 
acceptance over the past several decades (Brundtland, 
1987). Major international commitments to sustain-
able development were made at the United Nations 
Conference on Environment and Development 
(UNCED) held in Rio de Janeiro, Brazil, in 1992 
(UNCED, 1992) and at the World Summit on Sustain-
able Development (WSSD) held in Johannesburg, 
South Africa a decade later (WSSD, 2002a). The need 
for sustainable development was also reflected in the 
Millennium Development Goals (MDGs), the set of 
time-bound and measurable global development tar-
gets, agreed to by world leaders at the United Nations 
Millennium Summit in September 2000 (UN, 2000).  

Finding appropriate mechanisms for balancing 
conflicting economic, social and environmental objec-
tives in line with the principles of sustainable develop-

ment, however, is a challenging on-going endeavor. 
The difficulties in moving from commitments to 
on-the-ground improvements are exemplified by at-
tempts at bringing about sustainable development in 
the world’s mountains.  

Mountains are recognized as crucial sources of 
food; freshwater for drinking, irrigation, energy and 
transportation; minerals; biological diversity; and 
physical and spiritual recreation. They are essential 
not only to the close to 600 million people living in 
mountains but for more than half of the world’s popu-
lation. Unsustainable use and management of the eco-
systems and natural resources of the world’s moun-
tains threaten the livelihoods of people who are di-
rectly and indirectly dependent on mountain resources, 
the regional security of inter-linked upland-lowland 
interactive systems, as well as the global value of 
mountain ecosystems as a resource base for the future 
generations.  

In light of the above, mountain development issues 
were given special attention at the Rio Summit, and an 
action framework for addressing them was included in 
Agenda 21, the overarching action plan on sustainable 
development (UNCED, 1992). Chapter 13, the Moun-
tain Chapter of Agenda 21, emphasized the need for 
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generating and strengthening knowledge on the ecol-
ogy of mountains and for promoting integrated water-
shed development and alternative livelihood opportu-
nities in the world’s highlands. Progress in the imple-
mentation of the mountain development framework 
proposed at the Rio Summit was reviewed at the 
World Summit on Sustainable Development in 2002 
and an updated mountain development agenda empha-
sizing the need for promoting on-the-ground improve-
ments in resource use and human livelihoods in moun-
tain areas through integrated and participatory ap-
proaches was highlighted in paragraph 40 of the 
WSSD Implementation Plan (WSSD, 2002b). To sup-
port its implementation, a Global Mountain Partner-
ship, a network of multi-level stakeholders working 
on mountain development issues, was established as a 
‘tier 2’ outcome of the WSSD (GMP, 2006). A frame-
work for different stakeholders to contribute to sus-
tainable mountain development in line with the moun-
tain priorities set at the WSSD and the broader Millen-
nium Development Goals was agreed on shortly after-
wards, at the Bishkek Global Mountain Summit held 
in 2002 on the occasion of the International Year of 
the Mountains (Bishkek Mountain Platform, 2002).  

Mountain research has played an important role in 
highlighting the importance of mountains in sustain-
able development and in shaping the mountain devel-
opment framework. Disciplinary investigations of 
mountain issues have resulted in the accumulation of a 
wealth of knowledge in the fields of mountain clima-
tology, geology, glaciology, freshwater and watershed 
hydrology, and all branches of biology, as well as in 
mountain geography, ethnography and demography, 
among others. This knowledge has provided a basis 
for pioneering interdisciplinary research on human- 
ecosystem interactions through initiatives such as 
UNESCO’s Man and the Biosphere (MAB) Project 6 
on the ‘Impact of Human Activities on Mountain and 
Tundra Ecosystems’ launched in 1973 (Price, 1995), 
and the United Nations University (UNU) project on 
‘Highland-Lowland Interactive Systems’ launched in 
1978 (Jansky et al., 2002). Such initiatives have in-
creased understanding and awareness of the multiple 
values of mountains, of the fragility of human- 
environment interactions in highlands, of the multiple 
threats to their stability and thus of the need for 
special policy attention (Ives & Messerli, 1989; Stone, 
1992; Messerli & Ives, 1997). 

Moving from policy development to policy imple-
mentation in the context of growing complexity and 
uncertainty driven by the processes of global climate 
change and globalization, however, has exacted a 
change of the original mountain development research 
agenda and approaches in response to the emerging 
mountain development issues and needs. Analyzing 
problems and developing solutions in an integrated 
framework and adaptive, participatory manner has 
become widely recognized as essential for bringing 
about sustainable on-the-ground changes in mountains. 

As a result, mountain research themes, have become 
increasingly organized around policy-relevant issues, 
cutting not only across the traditional divide between 
natural and social science disciplines but also across 
the outer boundaries of what has been traditionally 
called research (The Royal Swedish Academy of Sci-
ences, 2002; Price et al., 2004). Furthermore, part-
nership-based, trans-disciplinary research approaches 
have been increasingly employed in applied develop-
ment work as tools for bridging the gap between sci-
entific research and development needs (Becker & 
Bugmann, 2001; Ramakrishnan et al., 2003; Hurni  
et al., 2004; CIP, 2006; ICIMOD, 2006). 

Over the past decade, the Global Environment 
Facility (GEF), among other agencies, has played a 
major role in catalyzing partnerships among various 
stakeholders in mountain development and bringing 
research to bear on the needs of mountain inhabitants. 
Established in 1991 as an independent financial 
mechanism to support developing countries’ efforts to 
implement the major Multilateral Environmental 
Agreements (MEAs), and most notably the United 
Nations Framework Convention on Climate Change 
(UNFCCC), the UN Conventions on Biological Diver-
sity (UNCBD) and the UN Convention to Combat 
Desertification (UNCCD), GEF has committed more 
than US $620 million and leveraged additional fund-
ing of about US $1.4 billion for a total of US $2.02 
billion in support of at least 107 mountain-related 
projects in 64 countries (Walsh, 2002). In the course 
of its operations GEF has provided funding for pro-
jects aimed at conserving mountain biodiversity, 
maintaining water flow and resources in mountains, 
and preserving mountain landscapes, while sustaining 
local livelihoods. Most recently, mainstreaming sus-
tainable land management in mountain regions 
through targeted interventions, capacity development 
and demonstration of best practices has emerged as a 
promising approach to promoting sustainable moun-
tain development in an integrated and participatory 
framework (UNEP, 2004).  

 
2. Advancing Understanding of Land and 

Land Use Changes in Mountains 
 
Land is the primary resource base on which moun-

tain communities build their livelihoods. At the same 
time, it provides the structural and nutritional basis for 
the development and maintenance of mountain eco-
systems, whose goods and services in turn are signifi-
cant determinants of human well-being and security, 
both in the mountains and in the adjacent lowlands. 
The high exposure, sensitivity and limited resilience 
of land in mountains to both environmental and an-
thropogenic pressures makes it a fragile link in the 
delicate balance between man and nature in highlands.  

Mountains are high energy environments, charac-
terized by geophysical conditions and processes con-
ducive to ecosystem and land degradation. Often situ-
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ated along the boundaries of continental plates, moun-
tains are prone to seismic activity, and thus to mass 
wasting (land slides, mud and debris flows) and fires 
triggered by earthquakes and volcanic eruptions 
(UNEP, 2002). High altitudes, high relief, steep slopes 
and large variability over time and space tend to mag-
nify the effects of climatic and hydrological processes 
in the mountains, thus increasing both the intensity of 
the continuous pressures on their land resources and 
the associated risks from natural disasters (Hewitt, 
1995). Global temperature increases observed over the 
past century have been found to be higher in mountain 
areas than in lowlands (IPCC, 2001; Yoshino, 2006). 
This has added to the environmental pressures affect-
ing the structure and functions of mountain ecosys-
tems through changes in vegetation, as well as in the 
water cycle, driven by modifications in precipitation 
and evopotranspiration patterns and the melting of 
mountain glaciers, among another factors (Price & 
Barry, 1997).  

The high exposure of mountain ecosystems and 
land to environmental pressures is coupled with a high 
sensitivity and limited resilience to stress. Soils on 
sloping lands, as are most lands in the mountains, are 
inherently prone to erosive degradation from water, 
wind, glacial melting and gravitation, among other 
natural phenomena. The ability of mountain soils to 
recover from erosion is limited by the slower rates of 
soil formation processes in mountains, relative to the 
natural rates of different types of environmental 
degradation to which they are subject, due to various 
soil profile forming factors, such as climate, geomor-
phology, parent material, soil organisms, etc. Further-
more, changes in soil structure and content, as a result 
of erosion, reduce its water holding capacity and nutri-
ent content, and make it more prone to further degra-
dation through various soil mass movements (Sidle  
et al., 1985). Forests and other vegetative cover pro-
vide mountain soils with valuable protection. The 
generally shallow soils and low soil fertility, coupled 
with a short growing season for vegetation and char-
acteristic variations in precipitation associated with 
mountain climates, however, make vegetation, par-
ticularly in high mountain areas, a scarce resource and 
one which is slow to recover and resume its ecological 
functions once degraded.  

The impacts of environmental pressures on moun-
tain land and ecosystems are often exacerbated by 
unsustainable anthropogenic uses of mountain re-
sources. While mountains are rarely densely populated, 
except in parts of Africa and Latin America, where 
living conditions in uplands are more favorable than 
in the dry and disease-prone lowlands, poverty, which 
is the rule, rather than the exception in the mountains, 
often leads to overexploitation of local resources by 
limiting the scope of available livelihood options. 
Land suitable for sustainable crop agriculture in high-
lands is limited and with low productive potential, 
mountain communities have thus most often come to 

specialize in livestock breeding. Even that occupation, 
however, is often rendered economically unsustain-
able due to different combinations of environmental 
and socio-economic conditions typical of mountain 
areas. These include frequent natural disasters, poor 
infrastructure, distance from market centers, and sup-
pressed market prices of agricultural products, dis-
torted by unchecked failures to incorporate the envi-
ronmental costs of production, oligopolistic local trad-
ers, or national and international trade and policy dis-
tortions. At the same time, limited access to informa-
tion, knowledge, capital and technology, as well as 
inadequate physical and institutional infrastructure, 
hinder the initiation and undertaking of higher 
value-added agricultural and alternative income-gen-
erating activities outside the agricultural sector by 
local mountain communities. As a result mountain 
people have been most often forced into a life of pov-
erty based on subsistence agriculture, and extreme 
dependence on local resources for meeting the food, 
energy, and other basic needs of growing populations, 
often augmented by influxes of refugees at times of 
political turmoil.  

Paradoxically, the wide range of attractive re-
sources for non-agricultural development that moun-
tains provide has also made mountain land and eco-
systems susceptible to degradation from overexploita-
tion and inappropriate uses due to industrialization 
and over-development, alongside poverty. Hydro- 
power development, mining, and tourism, including 
trophy hunting, most often undertaken by external 
investors with limited concern for local livelihoods 
and their potential environmental impacts, have fre-
quently resulted in resource degradation and thus dis-
ruption of the productive and protective functions of 
the scarce and fragile land and ecosystem resources in 
many mountain areas. In addition to their direct im-
pacts, such enterprises unchecked by appropriate poli-
cies have often exacerbated the poverty-driven pres-
sures on the natural environment by increasing ine-
qualities, thus reducing the social capital necessary for 
designing and implementing sustainable resource use 
and management solutions. 

Poverty and inequality, in combination with other 
socio-economic and political conditions characteristic 
to mountain regions make it difficult for local popula-
tions to ensure the sustainable use and management of 
natural resources. As a result, overgrazing, deforesta-
tion and in some regions, salinization have become 
widespread phenomena in many mountain ranges. 
Given the fragility of mountain soils, land degradation 
further reduces their inherently low productivity 
through loss in depth, nutrients and water holding ca-
pacity among other factors. At the same time, the re-
duction and destruction of mountain vegetation makes 
mountain communities more vulnerable to increased 
frequency and intensity of floods and mass wasting 
hazards. As a result, mountain communities are often 
locked in a vicious cycle of further impoverishment 
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and insecurity which in turn beget more degradation.  

The consequences of land degradation in moun-
tains, however, are not limited to the local level. At the 
national and regional level its impacts are felt through 
increased costs for infrastructure maintenance and 
resettlements of people affected by the exacerbated 
effects of natural disasters, reduced quantity and qual-
ity of water supplies for drinking and irrigation, and 
thus reduced health and food security of lowland 
populations, as well as increased out-migration to 
urban centers and neighboring states, with broader 
socio-economic and political security implications. 
The cumulative effects of land degradation at the 
watershed level are also increasingly recognized at the 
global level through the reduction and loss of signifi-
cant carbon sinks, i.e., mountain pastures and forests, 
and globally important biodiversity gene pools, eco-
systems and landscapes, threatening the resource base 
of both current and future generations.   

Land degradation in mountains, however, is not an 
inevitable process. In the course of time mountain 
communities have often developed successful adapta-
tion mechanisms that have allowed them to establish 
and maintain their livelihoods in a sustainable manner, 
despite the harsh environmental conditions and the 
limited available financial, physical and natural re-
sources. Innovation has allowed for the development 
of ingenious technical solutions for increasing margin-
ally the productivity of the scarce land resources, 
while maintaining the integrity and resilience of local 
ecosystems by capitalizing on the characteristics and 
resources of mountain environments (Brookfield, 
2001; Stocking, 2006). Experimentation in the condi-
tions of mountain fragility can be a risky undertaking 
and one that individual farming families, living in 
relative isolation, may not be able to afford to under-
take (Baetzing & Messerli, 1992). The strong kinship 
ties and community structures that have most often 
developed in mountain regions, however, have been 
shown to have provided an effective mechanism for 
distribution of individual risk among social groups 
which has not only facilitated technical innovation 
conducive to sustainable land use but has allowed 
individuals to cope with the frequent risks and disas-
ters of mountain regions without reverting to short- 
term resource degradation as a survival strategy, in the 
context of limited available access to savings and 
credit. Trust and kinship ties have also been found to 
reduce the high transaction costs (e.g., for obtaining 
information, bargaining, monitoring and enforcing 
agreements) involved in economic barter/trade trans-
actions in mountain regions and in the development 
and maintenance of community-based arrangements 
for avoiding the most commonly cited cause of re-
source degradation, namely, the ‘tragedy of the com-
mons,’ i.e., the degradation of common pool resources 
(Prakash, 1997). Furthermore, social structures have 
provided the basis for the development and preserva-
tion of indigenous religious beliefs and cultures which 

have, in many regions, played a vital role in the long- 
term conservation of mountain resources (Bernbaum, 
1997).  

The development, enhancement and adaptation of 
local capacities conducive to sustainable land use and 
resource management in mountainous, as well as other 
rural regions, however, depends largely on the broader 
socio-economic, policy and institutional context 
within which local resource use and livelihood strate-
gies evolve and develop in response to various exoge-
nous and endogenous trends, shocks, and pressures 
(DFID, 1999). Communities that have not been given 
the necessary rights and responsibilities, e.g., through 
secure land tenure and decentralization of decision- 
making on the use of land and other resources, have 
often failed to develop the necessary adaptive capaci-
ties and strategies, essential for coping with the chal-
lenges of life in the mountains in a sustainable manner 
(Prakash, 1997). Those that have, are finding it in-
creasingly difficult to maintain the centuries-old wis-
dom and traditions that have made it possible to estab-
lish and maintain their livelihoods in mountains, in the 
context of wide-ranging technical, socio-economic 
and political changes and pressures, which are in-
creasingly affecting even isolated mountainous re-
gions through free-trade agreements, market expan-
sions, the development of global tourism and other 
aspects of globalization, such as the development of 
global tourism (Mountain Agenda, 1999). Global 
warming, to which mountains are particularly sensi-
tive, adds to other pressures pushing for development 
of new modes and mechanisms of sustainable resource 
use and management in the mountains (Nilsson & Pitt, 
1991; Price & Barry, 1997; IPCC, 2001).  

Past attempts by external parties to help address 
the problem of land degradation in the mountains have 
focused on the development and implementation of 
exogenous, technical and primarily sectoral solutions 
that have often exacerbated rather than alleviated 
human and environmental pressures in mountains. 
Well-guided development interventions, e.g., support-
ing the improvement of transportation and other infra-
structure, are well-known for their direct and indirect 
deleterious human and environmental security impacts 
in mountain regions. Similarly, policy interventions, 
such as the designation of valuable mountain ecosys-
tems as conservation areas, have at times resulted in 
adverse effects, e.g., increased degradation of the land 
resources in the surrounding settlement areas, due to 
the disruption of traditional land use practices without 
appropriate consideration of their implications and 
corresponding provisions. The failure to recognize the 
complex nature and multiple interrelated processes 
and factors that give rise to land degradation in moun-
tains is increasingly noted as a major cause of past 
intervention failures, thus the development and imple-
mentation of integrated resource use and management 
strategies is seen as a promising solution.  

Years of trials and errors, have also led to the rec-
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ognition that the multi-level and multi-faceted causes 
of land degradation most often do not coincide with 
their impacts, and thus give rise to situations in which 
the costs and benefits of land degradation are not 
justly shared among the different stakeholders. The 
interplay of interests among winners and losers from 
land degradation can hinder the successful design and 
implementation of relevant policy measures and de-
velopment interventions for mitigating the causes and 
consequences of land degradation if conflicts of inter-
est are not openly recognized and resolved. Mountain 
communities, given their physical and informational 
isolation and policy marginality, especially during the 
early stages of economic development, when govern-
ance is usually characterized by a high level of cen-
tralization, have been particularly susceptible to exclu-
sion from decision-making in response to land degra-
dation in the past. Participatory land use planning and 
management have thus emerged as essential elements 
in the process of mainstreaming sustainable land man-
agement in an integrated resource use framework in 
mountain areas.  

Building upon the accumulated knowledge and ex-
perience, over the past several years the Global Envi-
ronment Facility (GEF), through its new Operational 
Programme (OP#15) on Land Degradation, has sup-
ported the initiation and development of several pio-
neering initiatives for mainstreaming sustainable land 
management in mountain areas in an integrated frame-
work, based on participatory research, planning and 
implementation. One of these initiatives focuses on 
the High Pamir and Pamir-Alai Mountains in Central 
Asia. It is aimed at mainstreaming sustainable land 
management as a basis for improving human well- 
being, reducing the environmental security threats to 
the fragile mountain region and generating a program-

matic model replicable in similar mountain ranges. A 
description of the baseline research methodologies 
employed in the process of identifying the scale, 
causes and possible responses to the problem of land 
degradation in the project area, and a summary of the 
results are presented below as an illustration of how 
integrated and participatory research tools can be ap-
plied in the design of sustainable land management 
projects. 

 
3. Towards Sustainable Mountain Develop-

ment in Central Asia 
 
The mountains of Central Asia are among the 

world’s major centers of unique cultural (Badenkov, 
1992) and biological diversity (Fig. 1, Conservation 
International, 2002). Mountain rangelands in the 
region constitute carbon sinks of global importance, 
while the ice-capped peaks of the Central Asian 
mountains store and regulate the freshwater supply to 
the adjacent lowlands. Over the past several decades, 
mountain people and resources in the region have 
been exposed to significant environmental as well as 
socio-economic and political changes and pressures, 
which have triggered a downward spiral of impover-
ishment, growing socio-economic inequality and re-
source degradation. This process has turned the 
Central Asian mountains into breeding-grounds for 
social and political conflicts, militant religious move-
ments, organized crime and drug trafficking, and has 
threatened to disrupt the flow of regional and global 
goods and services provided by the unique mountain 
ecosystems.  

 
 
 

 

Fig. 1  Global biodiversity hotspots. (Source: Conservation International, Feb. 2005) 
 
 



104 Libor JANSKY and Nevelina I. PACHOVA 
 
3.1 Local challenges with global implications in 

the Pamir and Alai Mountains  
The Pamir Mountains in Tajikistan and the adja-

cent Alai and Chon-Alai mountain ranges in neighbor-
ing Kyrgyzstan represent a significant proportion of 
the mountains of Central Asia and are a notable exam-
ple of the challenges facing mountain areas in the re-
gion (Fig. 2). The Tajik Pamirs and the Alai mountain 
ranges contain a unique set of natural formations with 
high mountain peaks (Peak Communism, the highest 
in the former USSR, at 7,465m), continental glaciers 
(Fedchenko Glacier, one of the largest outside the 
polar regions), mountain lakes, alpine and sub-alpine 
meadows and mountain forests and are characterised 
by an arid to sub-humid climate. The combination of 
topographic and climatic conditions in the region has 
made it home to rich and endemic flora and fauna. 
The Pamir-Alai mountain ranges are home to some 
2,000 endemic plant species, among which are the 
ancestors of domestic fruit and nut tree varieties, as 
well as 120 endemic animal species, including some 
globally endangered ones, such as the Marco Polo 
sheep (Ovis ammon polii) and the snow leopard 
(Uncia uncia). In addition to their biodiversity value, 
mountain ecosystems, and particularly the vast range-
lands in the Pamir and Alai Mountains, store a signifi-
cant part of the estimated 84 gigatonnes of carbon  
(Gt C) accumulated in rangeland vegetation and a 

further 750 Gt C in rangeland soils globally (IPCC, 
2001). Furthermore, the Pamir and Alai mountains are 
among the ‘Water Towers’ of Central Asia. It is 
estimated that they store and provide approximately 
65% of the freshwater reserves of the region, which 
are almost exclusively released through the Amu 
Darya river to the densly populated agricultural 
lowlands of Tajikistan, Afghanistan, Turkmenistan and 
Uzbekistan.  

The growing manifestations of climate change 
over the past decades, however, have begun to disrupt 
the established water supply regime in the region. In 
the Tajik Pamirs, between 1961 and 1990, average 
temperatures have increased by 0.5°C and if present 
trends continue, by 2050 it is estimated that air tem-
peratures will rise by a further 2-3°C (Novikov & 
Safarov, 2002). Rising temperatures have increased 
the melt rate of the region’s 9,000 glaciers, which are 
believed to have lost over 25% of their ice reserves 
during the period from 1957-2000 (UNCCD, 2003). 
The Fedechenko Glacier alone, with a current length 
of 70 km, has shrunk by almost 1 km, losing 11 km2 
of its area and 2 km2 of its ice volume in the second 
half of the 20th century. If these trends continue many 
of the numerous smaller glaciers at lower altitudes 
will disappear completely and the total ice volume 
will decline by a further 25%-30%.  

The consequences of these climate changes are al-
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ready, directly or indirectly, felt at the local level 
through increased frequencies and intensities of natu-
ral disasters, such as avalanches, glacier lake outbursts, 
floods, mudflows, landslides and rock falls, and sec-
ondary impacts such as water-logging and salinization. 
Since the melt-water peak in summer coincides with 
the growing period of cotton in the Tajik and Uzbek 
lowlands, and with the driest season in this region, 
however, changes in the storage capacity and seasonal 
regulation of stream-flow in the High Pamir and Alai 
Mountains are likely to affect not only local security 
and land use systems, but also the ecological and 
socio-economic welfare of downstream users. The 
currently observed initial increase in glacial melt rates 
has increased stream flow in some rivers, partially 
compensating for the decrease of stream flow in 
others. In the mid- to long-term future, however, a sig-
nificant reduction of water flow in many rivers should 
be anticipated. The crucial role of water in the arid 
and semi-arid areas of the region, combined with the 
geopolitical location of the Pamir and Alai mountain 
ranges at the meeting point of seven countries 
(Afghanistan, China, India, Kyrgyzstan, Pakistan, 
Tajikistan and Uzbekistan), makes the sustainable use 
and management of water and ecosystem resources in 
the uplands a critical prerequisite for ensuring socio- 
economic stability and political security in the volatile 
region.  

Adapting to climate changes while maintaining the 
structural and functional integrity of the unique moun-
tain ecosystems and their regional and global environ-
mental services and value, however, is a challenging 
task both for the local communities in the Pamir and 
Alai Mountains, and for the governments of 
Kyrgyzstan and Tajikistan, which are still recovering 
from the shock of the disintegration of the former 
USSR in the early 1990s and struggling with the chal-
lenges of the unexpected advent of independence 
(Rumer & Zhukov, 1998). Indicative of those chal-
lenges is the fact that the Gross Domestic Product 
(GDP) of Kyrgyzstan dropped by 49 % in the period 
of 1990-1995, while the economic collapse in 
Tajikistan was exacerbated by a civil war which rav-
aged the country between 1992-1997. The crisis in the 
region had bottomed out by 1996-1997 and the econo-
mies of the two countries have begun to recover. Yet, 
Kyrgyzstan and Tajikistan are still the poorest coun-
tries of Central Asia, due to a combination of factors, 
including their predominantly mountainous terrains 
(mountains cover more than 90% of the territories of 
the two states), their landlocked location in a politi-
cally unstable region, and the reform and development 
strategies undertaken by the governments of the two 
states. Despite successes in promoting economic 
growth, poverty rates have continued to increase over 
the past decade. This indicates growing inequalities in 
the two countries. In Kyrgyzstan between 1996 and 
2000, while GDP grew annually by more than 5%, the 
total percentage of the population falling below the 

poverty line increased from 43.5% to 55% (NPRS, 
date unknown). In 2001, Tajikistan’s GDP grew at a 
rate of 10.2%, while 83% of the population lived be-
low the poverty line.  

Isolated from the capital centres by high mountain-
ous ranges and limited, dilapidated transportation in-
frastructure, as well as by ethnic boundaries and corre-
sponding political power divisions, the Gorno- 
Badakhshan Autonomous Oblast (GBAO) in Tajikistan, 
where the major part of the High Pamirs is situated, 
and the southern provinces of Kyrgyzstan, which host 
the Alai range, are among the regions that have been 
most seriously affected by the growing poverty and 
inequality in the two countries. The disintegration of 
the previously state-organized system of agricultural 
production and export, and the discontinuation of state 
employment, social benefits, and provision of subsi-
dized fuel and other goods to the strategically impor-
tant for the Soviet regime mountainous region, cou-
pled with the scarce production resources and harsh 
living conditions at an elevation of 1,200-3,500 m, 
gave rise to a humanitarian crisis in some parts of the 
Pamir-Alai ranges in the early years of the transition. 
Food security threats in the region have been allevi-
ated through humanitarian and development aid, dras-
tic reductions in available livestock resources to meet 
local consumption needs and money transfers from 
seasonal and permanent migrants from the region, 
who have found employment in Russia and other 
neighbouring countries and regions offering better 
economic opportunities. In the course of the struggle 
for survival over the past two decades, however, the 
mountain ecosystems and resources, particularly in the 
vicinity of the settlement areas in the Pamir and Alai 
Mountains, have been severely degraded, thus further 
reducing their limited productivity and making moun-
tain communities more vulnerable to the growing fre-
quency and intensity of natural disasters in the region 
(Breu & Hurni, 2003). The implications of the vicious 
cycle of poverty and resource degradation in the 
Pamir-Alai Mountains for human and environmental 
security at the national as well as at the regional and 
global levels have given rise to a search for solutions 
among stakeholders from various sectors and levels.  

Under the initiative of the governments of 
Kyrgyzstan and Tajikistan, and with the support of the 
GEF, UNEP, UNU, and Center for Mountain Develop-
ment and Environment (CDE) at the University of 
Bern among other international agencies, a project 
developed aimed at addressing the interlinked prob-
lems of poverty and resource degradation in the region. 
In the course of multi-level and multi-stakeholder con-
sultations, which were undertaken in the process of 
development of the overall project concept, sustain-
able land management was identified as a promising 
entry strategy for breaking the vicious cycle of pov-
erty and resource degradation in the region. In order to 
develop a suitable and effective strategy for main-
streaming SLM in the Pamir and Alai Mountains, the 
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scope, intensity and causes of land degradation in the 
region were assessed through a set of integrated and 
participatory research approaches, developed in line 
with the accumulated knowledge and recent advances 
in applied transdisciplinary research for sustainable 
land management and mountain development. Below 
is presented a summary of the methodological frame-
work and the results from those baseline studies used 
as a basis for the preparation of the GEF/UNEP Full 
Project Brief on ‘Sustainable Land Management in the 
High Pamir and Pamir Alai Mountains’ (UNU, 2006). 

 
3.2 Scoping the problem  
 
Research Methodology  

In light of the complexity of the problem of land 
degradation, particularly in mountain areas, a set of 
complementary research approaches were employed 
in the project development process. They included 
Sustainable Development Appraisals (SDA) at se-
lected pilot sites, assessment of the capacities of the 
policy, legal and institutional frameworks in the two 
countries, and development of an integrated GIS data-
base for the project area. The overall research goal 
was to assess the scope and intensity of land degrada-
tion in the Pamir and Alai Mountains, its direct and 
root causes, and the possibilities for addressing the 
problem so as to improve the social and economic 
well-being of the rural communities and households 
utilizing the region’s resources to meet their livelihood 
needs, while restoring, sustaining and enhancing the 
productive and protective functions of the unique 
trans-boundary ecosystems. 

Sustainable Development Appraisal (SDA) is a 
transdisciplinary methodological framework that en-
ables intercultural teams of specialists to develop 
baseline information, identify options for intervention 
and initiate activities in the field of sustainable devel-
opment. This tool allows for compilation of baseline 
inventories of physical and social information, which 
are pooled and processed by means of public dis-
course among relevant actors (CDE, 2006). SDA dif-
fers from conventional baseline studies and participa-
tory approaches in that it integrates ‘external’ (scien-
tific) and ‘internal’ (local) views in a multi-level and 
multi-stakeholder dialogue for sustainable develop-
ment. For the purposes of the project, the SDA meth-
odology was presented to two teams of inter-discipli-
nary experts in the bio-physical and social scienses 
from Kyrgyzstan and Tajikistan through hands-on- 
training at one of the selected pilot sites. The local 
experts then employed the SDA methodology to 
conduct similar assessments at another seven study 
areas.  

The project pilot sites (Fig. 2) were selected in 
view of the dual strategy of promoting both sustain-
able land management and improved rural livelihoods. 
Hence each study area corresponds to an area of land 
within which a rural community exploited the local 

natural resources (soils, vegetation, water, etc.) for the 
purpose of meeting its primary welfare and livelihood 
needs. The pilot sites were also selected so as to be 
broadly representative of the different geo-physical 
regions found in the project area, with their corre-
sponding socio-economic and land-use characteristics. 
Thus they cover the dominant mountain ecosystems; 
the typical range of resource use systems (crop, live-
stock and tree based) pursued by the mountain com-
munities; the type and severity of resource degrada-
tion processes occurring; and the major socio- 
economic differences (e.g., ethnic/cultural diversity, 
isolation, access to the external market economy, etc.) 
within the Pamir-Alai region. 

While understanding the geophysical and socio- 
economic environment and processes at the local level 
is essential to understanding the extent and causes of 
land degradation and to identifying possible measures 
for addressing it, past studies and experiences have 
shown that it is insufficient. To obtain a comprehen-
sive view of the root causes of resource degradation 
and the barriers to mainstreaming sustainable land 
management, the study undertook an assessment of 
the capacities of the existing national and regional 
legal, policy and institutional frameworks. Like the 
SDA assessments, the policy, institutional and legisla-
tive framework reviews were conducted by inter- 
disciplinary groups of national and local scientific and 
policy experts, in line with the requirements of a 
common methodological framework. The reviews 
were premised on the common understanding that all 
elements of the natural and human environment are 
inter-linked and inter-dependent and needed to be 
treated as such by the legal, policy and institutional 
frameworks, so as to ensure the desired coupled bene-
fits of environmental sustainability and human secu-
rity. The methodology employed was based on the 
integrated approach initially developed for assessment 
of land and water management policies in Asia 
(Hannam, 2003).   

To support analysis of the findings and decision- 
making on promising intervention strategies, an inte-
grated GIS database for the project area was devel-
oped by the CDE, University of Bern, based on an 
existing GIS database for the Tajik Pamirs (CDE, 
2005). The database brought together geo-referenced 
data on the natural resources and topographic features 
of the area, including information on slope, land cover, 
soil, river bodies and rainfall, as well as on the 
socio-economic characteristics of the region, such as 
roads, transportation lines and political boundaries to 
the sub-district level. Data were derived from existing 
maps with a scale of 1:200,000, remote sensing data, 
tabular data collected in the course of the baseline 
studies and field data. The integration of the different 
types of information allowed for development of dif-
ferent degradation risk assessments and spatial distri-
bution models, which provided a basis for priority 
setting and planning. 
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Results: Characteristics of the High Pamir and 
Pamir-Alai Region  

The High Pamir and Alai Mountains of Tajikistan 
and Kyrgyzstan constitute a highly diverse region, 
containing within its borders a great variety of cli-
matic, topographic and ecological conditions, leading 
to different forms of land use and natural resource 
based livelihood systems. The area can be divided into 
three broad sub-regions differentiated on the basis of 
topographic and climatic differences, as well as 
socio-cultural and land use differences (Fig. 2): 

The Western Pamir Mountains – covering an 
area of approximately 25,700 km2, are characterized 
by deeply incised valleys separated by glaciated high 
mountain ranges with peaks rising to altitudes of over 
7,000 m. Annual precipitation drops steeply from 
about 500 mm in the northwest to less than 100 mm in 
the southeast. The bulk of the sub-region’s water sup-
plies come from melting snow and glaciers, with 
maximum discharges from June to August. Arable 
land comprises only 240 km2, less than 1% of the total 

land area, and is located in pockets in the valley bot-
toms (on alluvial fans and river terraces) at altitudes of 
1,200-3,500 m (Fig. 3). Much of the rest of the 
sub-region comprises barren rocky land, snow and ice. 
Vegetation cover is mostly sparse scrub or meadow 
plant communities on mountain slopes, with patches 
of mesophyllic riparian forests in the valley bottoms. 
The sub-region is inhabited by mostly Tajik Ishmaeli 
people in permanent valley floor settlements. Their 
livelihoods are predominantly based on mixed moun-
tain agriculture involving subsistence-oriented ir-
rigated crop cultivation and livestock husbandry  
(Fig. 4). 

The Western Pamir Mountains correspond to the 
territory covered by the seven western districts of the 
Gorno Badakshan Autonomous Oblast (GBAO), 
Tajikistan, namely, Darvaz, Vanchi Rushan, Shugnan, 
Khorog, Roshtkala and Ishkashim. The population of 
this sub-region is approximately 196,000. Although 
the population density is low (7.6 per km2), there is 
high pressure on the very limited land resources in the 
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ig. 3 Arable land in the Western Pamirs comprises less than 1% of the total land area. It is located in pockets in deeply incised 

valley bottoms at altitudes of 1,200-3,500 m. The harsh and hazardous environment poses a constant threat to human 
security and livelihoods in the remote mountainous region.  
(Photos by Malcolm Douglas & Brigitta Stillhardt) 

   
ig. 4 The Western Pamirs is inhabited by mostly Tajik Ishmaeli people, whose livelihoods are predominantly based on mixed 

mountain agriculture involving subsistence-oriented irrigated crop cultivation and livestock husbandry. 
(Photos by Malcolm Douglas & Brigitta Stillhardt) 
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area suitable for crop and livestock production.  

The Eastern Pamirs – covering an area of  
38,000 km2 are characterized by a series of arid, high, 
gently sloping plateaus, at an average altitude of 
3,500-4,500 m, from which rise a number of rocky, 
and in places snow capped, ridges and mountain peaks, 
reaching a little over 5,500 m. Annual precipitation is 
very low, averaging only 70 mm, falling as light 
winter snow, while the annual potential evaporation 
exceeds 1,000 mm. The predominant vegetation con-
sists of dwarf shrubs, with areas of richer alpine 
meadow vegetation and willow trees along the mean-
dering rivers. High altitudes, low temperatures and 
minimal precipitation severely limit plant growth and 
make the area unsuitable for crop production. The 
Eastern Pamirs are very thinly populated by tradition-
ally semi-nomadic people of Kyrgyz origin who pri-
marily depend on livestock farming. Land use is char-
acterized by transhumance with the migration of peo-
ple and animals between summer, autumn and winter 
pastures (Fig. 5). 

The Eastern Pamir Mountains fall within the 
Murgab district of the GBAO with a population of just 
over 14,000. Due to the harsh nature of the environ-
ment, the population density is very low (0.37 per 
km2).  

The Alai Mountain Ranges – covering an area of 
approximately 35,000 km2 in the south of Kyrgyzstan 
and northern parts of central Tajikistan. The sub- 
region comprises three principal geological forma-
tions: (i) the Alai mountain range with a maximum 
elevation of 5,500 m; (ii) the Trans-Alai mountain 
range with glaciated peaks rising to over 7,000 m; and 
(iii) the Alai Valley, a plateau at an altitude of around 
2,800 m, lying between the Alai and Trans-Alai moun-
tain ranges. Annual precipitation amounts to some 
300-550 mm (mostly falling between autumn and 
spring). Summers are dry with water supplies coming 
from melting snow and glaciers. The predominant 
vegetation is high mountain meadow steppe and 
mountain forest meadow steppe. Remote valleys still 
have areas of juniper forest growing at altitudes of 

 

   
Fig. 5 The Eastern Pamir Mountains is characterized by a series of arid gently sloping plateaus, at an average altitude of 

3,500-4,500 m, thinly populated by semi-nomadic people of Kyrgyz origin, primarily dependent on livestock farming 
and the home-based processing of animal products. 

 (Photos by Malcolm Douglas & Nevelina Pachova) 

 

   
Fig. 6 The Alai and Trans-Alai mountain ranges and the Alai valley, lying between them, are home to Kyrgyz and Tajik people, 

living in permanent settlements at altitudes between 1,200-3,300 m and sustaining their livelihoods from irrigated and 
rain-fed forage and crop production and livestock breeding with transhumance.  

 (Photos by Malcolm Douglas & Nevelina Pachova) 
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3,000 m. Crop land amounts to only 0.5%-1.1% of the 
total land area, while mountain slopes with scrub and 
meadow plant communities suitable for pasturing 
cover between 35%-55%. The sub-region is inhabited 
by both Kyrgyz and Tajik people living in permanent 
settlements at altitudes between 1,200-3,300 m. Land 
use is dominated by subsistence-oriented agriculture, 
and animal herding. In the Tajik Alai, irrigated crop 
production and livestock breeding with transhumance 
pasturing defines the typical land use system, whereas 
in the Kyrgyz Alai, people are mainly engaged in 
transhumance livestock raising, combined with rain- 
fed forage and crop cultivation, with only minor 
irrigated areas (Fig. 6). 

The Alai Mountains straddle the border between 
southern Kyrgyzstan and northern Tajikistan. In south-
ern Kyrgyzstan the Alai Mountains fall within the dis-
tricts of Chun Alai, Alai, Kara Kula and Nookat in 
Osh Oblast and the Batken district of Batken Oblast. 
While in northern Tajikistan they cover the districts of 
Tavildara, Jirgatol, Tojikobod, and Rasht. The total 
population of this sub-region is 218,000 with most 
living in Tajikistan (150,000). The population density 
varies between different oblasts and districts from 2.9 
to 22.4 per km2. 

The geo-physical, socio-economic and demo-
graphic conditions and related land use systems that 
have evolved over the years in the Western and East-
ern Pamirs and the Alai mountain ranges have given 
rise to certain characteristic land degradation proc-
esses in the three geographic sub-regions. Their nature, 
extent and intensity are summarized briefly below.  

 
Results: Current Status of Land Degradation in the 
High Pamir and Pamir Alai Mountains 

The 1994 Global Assessment of Soil Degradation 
(GLASOD) found that much of Central Asia was al-
ready adversely affected by land degradation, in par-
ticular by water erosion in the early 1990s (Oldeman, 
1994). A 1998 UNCCD report identified Central Asia 
as the region of Asia worst affected by desertification 
(with more than 60% of the region’s drylands af-
fected) (UNCCD, 1998). The critical issue of land 
degradation in Central Asia was also highlighted in 
the Desertification Synthesis report in Ecosystem and 
Human Well-Being, Millennium Ecosystem Assess-
ment – UNEP/GEF, which presents the findings of the 
four Millennium Assessment Groups in the area. Over 
the last 10 years the situation is believed to have dete-
riorated further in parallel with the decline in the eco-
nomic conditions of the rural populations following 
the collapse of the Soviet Union (Karejeh et al., 
2002).  

Presently land degradation processes affect an esti-
mated 88% and 98% of the arable lands in Kyrgyzstan 
and Tajikistan respectively (UNCCD, 2003). So far no 
comprehensive studies have been undertaken into the 
current degradation status of ecosystem resources of 
the High Pamir and Alai Mountains. As a result there 

is no base-line quantitative information on the areal 
extent or severity of the different types of land degra-
dation that are believed to have occurred in the past, 
or are currently occurring. The results from the Sus-
tainable Development Appraisals conducted at the 
eight selected pilot sites, in combination with other 
relevant information drawn from related studies in 
other parts of the project area, integrated and analyzed 
in the framework of the broader GIS-based project 
database covering the whole area of the High Pamir 
and Alai Mountains, however, provide strong evidence 
that degradation is occurring and has gotten considera-
bly worse in the last 10 or so years. Table 1 is derived 
from such sources and serves as a qualitative estimate 
of the current nature and severity of land degradation 
within the three sub-regions of the High Pamir and 
Alai Mountains of Tajikistan and Kyrgyzstan. 

The status of the region’s land resources can be 
broadly summarized as follows: 
(i) Vegetation is the land resource most affected by 

degradation. Particularly forest and pasture land, 
as well as dwarf-shrub plant communities, suffer 
badly from high pressure and unsustainable land 
use and show signs of severe degradation. 

(ii) Areas with agricultural soils are scarce and al-
though they form an essential resource for sus-
taining rural livelihoods, they have undergone 
high use intensity, unadapted land use practices 
and a moderate degree of degradation. 

(iii) Although concrete figures on wildlife are un-
available, continuous hunting activities and habi-
tat destruction are believed to have caused a con-
siderable decrease in animal populations. 

(iv) Changes in the seasonal availability and distribu-
tion of water within the region, rather than its 
quality, are a major concern, although there are 
local exceptions. 

More detailed description and analysis of the status 
of land resources and the observed land degradation 
processes in the High Pamir and Pamir-Alai area can 
be found in the synthesis report prepared by CDE 
based on the pilot site field studies (Breu & Hurni, 
2005). The report also provides in-depth analysis of 
the causes of land degradation in the project area 
which are briefly summarized below. 

 
Results: Causes of Land Degradation within the 
High Pamir and Alai Mountains 

There are a variety of natural factors, related to the 
harsh bio-physical environment within the High Pamir 
and Alai Mountains that increase the risk of human 
induced land degradation, and reduce the potential for 
recovery through natural processes. Steep slopes, shal-
low soils and large areas of bare rock increase the risk 
of water erosion during seasonal rain storm events of 
high intensity. Strong winds combined with a 
semi-arid to arid climate increase the risk of wind ero-
sion when dry soil is exposed. Geological instability, 
periodic intensive seismic activity and unconsolidated 
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able 1  Land Degradation within the High Pamir and Alai Mountains (GEF Full Project Brief on Sustainable Land
Management in the High Pamir and Pamir-Alai Mountains). 

Severity Degradation 
Type Degradation Processes Western Pamirs Eastern Pamirs Alai Mountains

Water erosion Moderate Moderate Moderate 
Wind erosion Low Moderate Low 
Mass wasting Moderate Low Locally High 
Fertility decline Moderate Moderate Moderate 

Soil 
degradation 

Salinization Low Locally high Low 
Deforestation (reduction in area 
of forest and decline in number 
of tree species) 

High Low (trees never a 
significant part of 
the area’s natural 
vegetation) 

High 

Reduction in vegetative cover 
provided by shrubs (teresken & 
other species)  

High High Moderate 

Reduction in vegetative cover 
in pastures 

Low for distant 
pastures, high for 
pastures close to 
settlements 

Low for distant 
pastures, high for 
pastures close to 
settlements 

Low for distant 
pastures, high for 
pastures close to 
settlements 

Vegetation 
degradation 

Decline in pasture quality with 
increase in proportion of 
non-palatable species 

Low for distant 
pastures, high for 
pastures close to 
settlements

Low for distant 
pastures, high for 
pastures close to 
settlements

Low for distant 
pastures, high for 
pastures close to 
settlements 

Decline in wildlife diversity Moderate Moderate Moderate 
Decline in the population of 
individual wildlife species 

High High High 

Decline in plant diversity Moderate Moderate Moderate 
Decline in the population of 
individual plant species 

High High High 

Bio-diversity 
degradation 

Decline in habitat quality High High High 
Decline in seasonal availability Low Low Low 
Decline in water quality Low Low Moderate 

Water 
degradation 

Increased flood frequency and 
severity 

Moderate Moderate Moderate 

Increased risk of glacial lake 
outbursts, avalanches and 
rockfalls 

High Low Moderate 

Increased glacial melting Moderate overall 
but locally high 

Moderate Moderate 

Climate 
deterioration 

Rising permafrost boundary Moderate Moderate Moderate 
s on steep valley sides, all increase the risk of 
by mass wasting. Low and erratically distrib-
asonal precipitation and cold temperatures 
e vegetation of the mountain ecosystems par-
 susceptible to degradation and slow to re-
om improper land use interventions. The high 
atural ‘geologic’ erosion is a major contribu-

tor to the high sediment loads in many of the 
 rivers. 
us types of human activity can be identified 
irect causes of land degradation within the 
mir and Alai Mountains. The most important 
ved to be: 
r-reliance on fuelwood, shrubs, dung and peat 
eet household energy needs;  

r pasture management, in particular, over-
zing of pasture areas close to villages; 
r soil and water management in plots used for 

gated and rainfed crop production; 
r construction and maintenance of irrigation 
tems, especially distribution canals located on 
p, and unstable slopes; and 

(v) poorly regulated hunting, combined with grazing 
competition and habitat destruction impacting 
negatively on wildlife numbers. 

The regional root causes of land degradation, or 
the underlying reasons for the above direct causes, can 
be found within the wider social, cultural, economic, 
policy and legislative environment in which the farm-
ers, herders and forest users operate. Tackling the di-
rect causes requires an understanding of the root 
causes, as they need to be addressed through appropri-
ate corrective and mitigative measures before im-
proved land management practices can be adopted at 
the field level, and degraded ecosystems can recover. 
The followings are believed to be some of the key root 
causes of land degradation in the region: 

Bringing about a positive on-the-ground change in 
resource use and management practices requires that 
the key direct and root causes of land degradation are 
addressed in an integrated framework (Fig.7). The 
capacities of the existing policy and institutional con-
text in the two countries and in the region to support 
the development and implementation of such a frame-
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work were assessed in the course of the project devel-
opment process as a basis for defining what if any 
external assistance would be needed. A summary of 
the results is presented next. 
(i) active promotion of settlement and population 

growth in the Soviet era (beyond the carrying 
capacity of the natural resources) to increase the 
human presence in a strategically important bor-
der area;  

(ii) lack of adequate and affordable alternative en-
ergy supplies, forcing people to rely on locally 
available biomass fuels (firewood, shrubs, peat 
and dung) for cooking and heating, leading to 
over-harvesting of woody plants, ‘mining’ of val-
ley floor marshes for peat, and deprivation of 
manure for fertilising crop lands; 

(iii) collectivization of agriculture during the Soviet 
era, when rural people employed as workers on 
state farms, lost their previous indigenous knowl-
edge on how to manage mountain ecosystems as 
part of traditional natural resource-based liveli-
hood strategies; 

(iv) loss of state subsidized goods and services and 
increased unemployment, following the change 
from a centrally planned economy to a market 
economy, causing a sharp decline in people’s 
standard of living and a return to subsis-
tence-oriented agriculture with the emphasis on 
maximizing short term returns at the expense of 
long-term sustainability; 

(v) poor communications infrastructure (roads, 
phone network, etc.), increasing the costs of ex-
ternal farm inputs, making marketing surplus 
produce expensive and limiting the scope of cash 
crop production to non-perishable products, with 
the lack of phones hindering access to market in-
formation; 

(vi) the civil war in Tajikistan, from 1992 to the sign-
ing of the peace treaty in June 1997, which led to 
increasing pressure on the region’s natural re-

sources as refugees, fleeing from fighting in the 
adjacent areas of the country, moved into the 
relative safety of the Tajik Pamirs; 

   
Fig. 7 Teresken, one of the few woody species that grow in the harsh environment of the High Pamirs, has been increasingly used 

for heating and cooking since the collapse of the centralized provision of fuel in the early 1990s. While such local livelihood 
strategies are among the direct drivers of land degradation in the area, it is widespread poverty and the lack of appropriate 
physical, institutional and market infrastructures for over-coming it that constrain the development of alternative livelihoods 
based on more sustainable resource use and management approaches. (Photos by Nevelina Pachova & Malcolm Douglas) 

 

(vii) central and local (Oblast) level government tech-
nical agencies’ limited financial and trained man-
power capacity, which restricts their ability to 
provide effective advisory support services (re-
search, extension and training) to rural land users, 
particularly with regard to the control and man-
agement of land degradation, and protection of 
ecosystem resources; 

(viii) conflicting mandates and contradictory policies 
amongst institutional support services, leading to 
gaps and contradictions in field level efforts to 
combat land degradation and sustainably manage 
ecosystem resources; 

(ix) inadequate policies and legislation for the sus-
tainable management of mountain ecosystems 
with extensive gaps, an absence of key elements 
required to address the specific ecological and 
land management problems of mountain ecosys-
tems, and an inability to enforce existing laws 
and regulations; 

(x) undervaluing of the region’s natural resources, 
notably water, pasture, forest and wildlife prod-
ucts, leading to failure to encourage sustainable 
land management; 

(xi) trans-boundary trade, market opportunities and 
information exchange hindered by customs and 
military regulations, in part, a legacy of the for-
mer geo-strategic importance of the region to the 
USSR, and partly due to more recent political 
sensitivities; 

(xii) given that all land resources are legally the prop-
erty of the state, unclear private user rights for in-
dividual farm plots and de facto common prop-
erty resources (e.g., pastures, wildlife, wood-
lands), encouraging short-term resource exploita-
tion rather than long-term conservation. 
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Results: Current Environmental Policy, Regulatory 
and Institutional Frameworks 

The capacities of the existing national and regional 
legal, policy and institutional frameworks for promot-
ing and ensuring sustainable resource use and man-
agement in the Pamir and Alai Mountain areas are 
limited according to the analysis of national policy 
and legal expert teams (Hannam, 2005). The existing 
environmental laws and policies of Kyrgyzstan and 
Tajikistan cover a wide range of environmental inter-
ests relevant to sustainable land management within 
the High Pamir and Alai Mountains. However, limited 
attention has been given to the development of a spe-
cific legal and policy framework for the sustainable 
utilization of mountain natural resources and ecosys-
tems, and, particularly, protecting them from the ef-
fects of land degradation. It can be noted that: 
(i) important natural resource management activities, 

such as equitable resource utilization, environ-
mental protection, sustainable ecosystem man-
agement, and land degradation prevention are 
poorly recognised and inadequately dealt with in 
current national policies and legislative frame-
works; 

(ii) while both countries have a body of relevant na-
tional level legislation (e.g., laws for nature pro-
tection and water, soil and forest management), 
at the regional (trans-boundary) and local levels, 
existing land management regulations are inade-
quate and poorly enforced; 

(iii) national policies and legislation do not ade-
quately address each country’s regional obliga-
tions as signatories (accession rights) to the 
UNCCD, CBD and FCCC; 

(iv) while there are national policies for the develop-
ment of the agricultural, water and forest sectors 
and for environmental management, their imple-
mentation and effectiveness is limited by poorly 
defined and overlapping, institutional responsi-
bilities and inadequate skilled manpower and 
financial resources within individual agencies; 

(v) uncertainties over land tenure in the High Pamir 
and Alai Mountains and, particularly, concerning 
individual land use rights and the status of rural 
communities in relation to land ownership, mean 
that farmers, herders and forest users feel legally 
insecure of their long-term resource user rights, 
hence have little private incentive to assume 
stewardship responsibilities for protecting and 
conserving their local mountain ecosystem re-
sources; 

(vi) as land use decision-making and rural land man-
agement activities for the High Pamir and Alai 
Mountains are not effectively linked to the na-
tional environmental legislative and policy sys-
tems, they operate largely outside any statutory 
and regulatory control and direction; 

(vii) the institutional capacity (i.e., trained manpower 
with the required legal and natural resource man-

agement skills, inter-agency coordination mecha-
nisms, etc.) to review and revise the legal, policy 
and regulatory framework required for sustain-
able land management within mountain ecosys-
tems is limited, particularly for the management 
of trans-boundary ecosystems; 

(viii) there are few effective administrative mecha-
nisms at the central or regional levels within 
Kyrgyzstan and Tajikistan to coordinate the ef-
forts of the various institutes and sector agencies 
involved in sustainable mountain area develop-
ment; 

(ix) there are no ‘common’ trans-boundary rules to 
ensure uniformity in approach in both countries 
for the management of the High Pamir and Alai 
(particularly for the protection of globally threat-
ened fauna and flora) as a distinct biogeographi-
cal and ecological unit; 

(x) the current national-based law and policy regula-
tory framework provides inadequate support for 
integrated trans-boundary ecosystem manage-
ment, hindering effective promotion of sustain-
able land management practices within the region 
as a whole; and 

(xi) in both countries there has been limited develop-
ment of local level legislative instruments, which 
are generally weak and lacking in the land use 
standards, targets and priorities contained in cen-
tral level legislation, and there is little flexibility 
under current national legal and policy systems 
to allow for local modifications to meet area spe-
cific ecosystem resource needs and circum-
stances. 

In both countries responsibility for overseeing the 
management and utilization of the natural resources of 
the High Pamir and Alai Mountains rests with a num-
ber of different ministerial agencies operating at the 
central and/or local government levels. Each institu-
tion has its own (often narrowly defined) mandate 
according to its specific sectoral economic and eco-
logical concerns. There are often overlapping, and at 
times conflicting, sectoral development policies, roles 
and responsibilities, so issues related to agriculture, 
forestry and the environment may be dealt with by 
separate ministries and departments with little or no 
inter-agency coordination. While Kyrgyzstan has a 
specific Mountain Development Institute, established 
under the country’s Mountain Territories Law, it oper-
ates separately from the sectoral technical line agen-
cies. The end result is that crop and livestock produc-
tion, soil and water conservation, forest management, 
ecology and wildlife protection are dealt with sepa-
rately rather than as inter-linked components of inte-
grated sustainable mountain ecosystem management. 
It is rare for the respective policies and programmes of 
the different departments to complement each other, 
leading to gaps and contradictions in field level efforts 
to combat land degradation and sustainably manage 
ecosystem resources. 

 



 Towards Sustainable Land Management in Mountain Areas in Central Asia 113 
 
3.3 Developing an integrated response framework 

The results of the participatory baseline research 
summarized above were brought to the attention of 
various stakeholders at a series of local, national and 
regional consultations which were conducted in the 
course of developing the project. Those consultations 
helped generate a shared vision of the causes as well 
as of possible solutions to the problem of land degra-
dation in the High Pamir and Alai Mountains in 
Tajikistan and Kyrgyzstan. They also provided a 
forum for reaching an agreement on an overall frame-
work for integrated action to begin to address the 
problem jointly over the coming years. In view of the 
inter-linked developmental and environmental aspects 
of the problem of land degradation in the region, two 
main targets were agreed on, namely: 

1) To address the links among poverty, vulnerabil-
ity and land degradation at the community level, 
through the promotion of sustainable land manage-
ment practices that contribute to improving the liveli-
hoods and economic well-being of the inhabitants of 
the High Pamir and Alai Mountains. 

2) To mitigate the causes and negative impacts of 
land degradation on the structure and functional integ-
rity of the ecosystems of the High Pamir and Alai 
Mountains through mainstreaming sustainable land 
management tools and practices at the household, 
community, local government, national and regional 
levels. 

To realize the above objectives, it was agreed on as 
essential to develop and implement targeted activities 
aimed at the achievement of the four main outcomes 
given below: 

 
Outcome 1: Enhanced regional cooperation between 
Tajikistan and Kyrgyzstan enabling regional strategic 
planning, and national legislative, policy, institutional, 
technical, and economic incentives, for the sustainable 
management of the High Pamir and Pamir-Alai Moun-
tain ecosystems. 

 
Outcome 2: Improved capacity of Tajikistan’s and 
Kyrgyzstan’s public and private sector agency re-
search and advisory support service providers to pro-
mote sustainable land management within the High 
Pamir and Alai Mountains. 

 
Outcome 3: Reduction in rural poverty and economic 
vulnerability through restoration and enhancement of 
the productive and protective functions (ecological 
goods and services) of the High Pamir and Alai Moun-
tain ecosystems. 

 
Outcome 4: Generic guidelines for up-scaling and 
replication of the lessons learnt, from the project’s 
experience with sustainable land management, within 
comparable trans-boundary mountain regions within 
Asia and elsewhere. 
 

The identified strategic framework provides the 
basis for undertaking integrated multi-level and 
cross-sectoral actions for promoting sustainable 
mountain development in the Pamir and Alai Moun-
tains. Concrete activities to be undertaken over the 
coming years include: 
 • development of an integrated strategy and action 

plan for natural resource use and management in 
the High Pamir and Alai Mountains; 

 • harmonization of national policy, legislative and 
institutional frameworks in line with the require-
ments for sustainable mountain development iden-
tified and agreed on in a concrete regional context; 

 • enhancement of the capacities of national and local 
research, advisory and support agencies, which is 
essential for supporting the implementation of the 
improved national policy and legislation so as to 
contribute to local development needs; 

 • development of community-based resource use and 
management plans at selected sub-district units, 
identified as hot spots of vulnerability; 

 • preparation and implementation of a portfolio of 
micro-projects with development and environ-
mental benefits initiated and designed by the local 
stakeholders in line with the community-based re-
source use and management plans; 

 • up-scaling of the best practices in the project area; 
 • development of a generic model for land degrada-

tion and vulnerability assessment in mountains 
based on relevant on-going work (Bogardi & 
Birkman, 2004); and 

 • assessment of the project’s experience in view of 
replicability of its lessons in similar mountain 
areas in the broader region of Central Asia.  
 
The above mentioned activities are envisioned to 

be implemented in the course of two four-year-long 
phases with financial support from GEF and other 
international donors and national agencies. It is ex-
pected that the commitment for action generated on 
the part of all relevant stakeholders in the course of 
the participatory baseline research and project devel-
opment process will allow for the generation of tangi-
ble and sustainable on-the-ground improvements in 
the Pamir and Alai Mountains, while contributing to 
the implementation of global commitments to sustain-
able development. 
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