


77

It also helps to mitigate climate change effects through soil carbon storage. The 
work of ICARDA in West and Central Asia shows the advantages of minimum- and 
zero-tillage over deep-tillage systems, especially if combined with cereal-legume 
crop rotations, and the beneficial effect on crop yields, soil quality, water use ef-
ficiency and net revenue (115).

A number of low-cost, simple irrigation methods are available, which require much 
less water and labour. Such systems have traditionally been widespread, but they 
have been poorly studied and documented by modern agronomists (135). Meth-
ods such as deep pipes, buried clay pots, porous capsules, wicks, porous hose, 
and sub-irrigation with perforated pie, could all help increase yields in agriculture, 
agro-forestry and land restoration. A study by ICARDA on on-farm water use ef-
ficiency shows that farmers actually over-irrigate their crops by 20-60%, while the 
results of field research work on Syrian farmers demonstrate that they could pro-
duce 33% more grain from 50% full supplemental irrigation practice compared 
with full irrigation (115) 

The EU-funded project INTERREG/Mediterritage, carried out in various countries of 
Southern Europe, North Africa and the Middle East, has supported the recovery of 
the abandoned traditional mixed cultivation and breeding systems of irrigated ter-
races in the mountains of southern Andalusia (Spain), Mugla (Turkey) and the High 
Atlas (Morocco). The project aimed to revive this once sustainable model of tradi-
tional mountain agriculture, addressing key aspects that may guarantee its sustain-
ability under current global change trends. The project has provided training and 
resources to small family business groups, while developing awareness raising, mar-
keting, and policy work to promote the multiple functions that mountain terraces 
can play in different sectors of rural and environmental development (53). Among 
the positive outcomes of this experience is the restoration of terraces supporting 
viable farming systems based on high-quality produce, and the establishment of 
complementary touristic activities based on the landscape value of the terraces. The 
growing of medicinal and aromatic plants provides a good complementary source 
of revenue, driven by increasing market demand in recent years (9). 

The project demonstrated that the restoration of terraces requires striking a bal-
ance between modernity and tradition: the traditional irrigation system must be 
integrated with modern sprinkler or drip irrigation systems, while elements to fa-
cilitate access and work should be added to the terraces, i.e. a monorail system 
or a transport system by cable; connections between terraces for access ramps for 
tractors, etc (53).

Conservation agriculture

Conservation agriculture (CA) is an example of a mitigation-adaptation strategy 
to cope with climate change. It is defined by FAO as “agriculture that maintains 
and improves crop yields and resilience against drought while maintaining the 
biological functioning of the soil” (FAO, 2002). Others have defined it more 
broadly, as the integration of natural resources management with sustainable 
and economic agricultural production (Dumanski et al., 2006). Notwithstand-
ing these different perspectives, CA has much to offer in adaptation to climate 
change, as it involves minimal soil disturbance, the maintenance of the land 
cover through plants or mulches, a soil structure that allows adequate exchang-
es of gases, nutrients and water, the conservation of organic matter in the soil, 
and more diverse crop rotations. Additional benefits include savings in labour, 
time, fuel and machinery, timely sowing, higher yield potential, and less erosion. 

Source: Extracted from Thomas et al, 2007 (115)
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WOCAT (World Overview of Conservation Approaches and Technologies), a global 
network of soil and water conservation specialists, with a secretariat hosted by 
CDE, documents proven practices in SLM worldwide, including many mountain 
regions in dry areas. Working closely with FAO, UNCCD, GEF, and the World Bank, 
WOCAT’s database includes 310 technologies from more than 50 countries. The da-
tabase is linked to Google Earth, and available on the Internet (www.WOCAT.net).

4.3.4	 Adaptive management in rangelands

Attempts to substitute mobile pastoralism with new animal husbandry techniques 
and replace local breeds with highly productive stock have often failed and caused 
land degradation (46). In fact, scientific gains demonstrate that mobile pastoralism 
is more productive than sedentary husbandry under similar environmental condi-
tions, and recognise the valuable role of pastoralists in the efficient protection and 
use of limited resources. A new generation of pastoral projects combines respect 
for mobile strategies and indigenous knowledge with a focus on institutional de-
velopment and systematic participation by pastoralists in the identification of the 
most effective solutions for the new challenges posed by the current environmen-
tal and socio-economic context (Box 10).

In mountain regions such as the Mediterranean Basin, South Africa, the Central 
Andes and Central Asia, mobile pastoralism is increasingly seen as a viable and 
modern model of livelihood, and people are going back to ways of life which 
would have seemed quaint to the previous generation (46). More flexible poli-
cies and development agencies are supporting mountain herders in their effort to 
finds ways to improve their livelihoods, through the combination of traditional and 
modern techniques, the improvement of communication, better infrastructure to 
access distant pastures and market places, the diversification of agro-pastoral and 
non-timber forest products, and the search for new market opportunities that are 
often linked to fair trade and organic certification, territorial marketing and ecot-
ourism. In the Reserva Nacional de Salinas y Aguada Blanca in Peru, for instance, a 
controlled market chain was set up for valuable vicuña fibre (47). This implied the 
establishment of a communal, sustainable management scheme for wild vicuña 
populations based on rodeos, and the quality control system implemented by the 
International Vicuña Consortium created by Italian buyers.

Grazing sheep, Mongolia (HP. Liniger)
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Box 10     �The role of women in community-led conservation 
in Mongolia

Women pastoralists in Mongolia’s Gobi desert have faced a harsh, arid mountain 
environment for thousands of years. The need to protect the vital grasslands from 
overgrazing gave rise to a traditional, semi-nomadic way of life, moving domestic 
herds to new pastures over long distances from season to season.

After the transition to a market economy in 1990, livestock was privatised, and with 
unemployment on a massive scale, the number of herding households doubled. Gov-
ernment institutions were ineffective in coordinating the seasonal movement that 
had taken place during socialism. Wells fell into disrepair, with the result that usea-
ble pasture decreased. Families with their herds gathered around the few remaining 
water sources, contributing to further degradation of the grasslands and increasing 
desertification. In addition, several years of dzud – summer droughts followed by 
severe winters – resulted in the death of millions of animals, plunging many herding 
families into severe poverty. 

In 1993, the Mongolian government created the Gobi Gurvan Saikhan National Park 
in an effort to protect the precious and unique Gobi ecosystem. The families who 
lived and herded within the territory feared that the Park would jeopardise their land 
and their way of life, and they were determined to resist. This determination turned 
into active involvement in protecting their environment, with the help of the Initiative 
for People Centred Conservation, implementing a project for German Technical As-
sistance on sustainable natural resource management and improving livelihoods. 
The project drew on the capacity of the women to take the lead in finding and im-
plementing the most effective solutions to the new challenges facing their families. 
They formed groups of neighbouring families into nukhurluls – meaning “friendship” 
and “community organisation” – and began cooperating to find sustainable ways of 
managing the pastures and lifting their families out of poverty.

The members of the nukhurluls fenced off areas as emergency pastures and or-
ganised summer hay-making to provide fodder during winter. Where the riverbank 
had collapsed and water was soaking into the sand, they invited local people and 
the local government to join them in a cooperative effort to rebuild the banks of the 
river.  The group designed a gravity-flow water system in order to better manage the 
pasture below the mountains, which has no water source. The water was piped eight 
kilometres across the land to the pasture and also utilised for vegetable gardening 
and livestock. 

One factor contributing to desertification was the fact that local people were gath-
ering saxaul and native bushes and trees for fuel. The nukhurluls began to develop 
local technologies to meet their survival needs without harming their environment. 
These included producing and selling briquettes of wet animal dung, clay and coal 
dust which burn hotter and longer than dung itself. Another nukhurlul began building 
and selling fuel-efficient dung stoves, which use a fraction of the fuel of other stoves. 

In addition, the women came up with ideas on how to raise their standard of living. 
They began to experiment with ways to give a new look to traditional products, and 
went on to develop small businesses and a model for ecotourism. They involved local 
families in hosting the tourists, and opened shops and markets selling a variety of at-
tractive traditional products. In the process of taking positive steps to preserve their 
traditional way of life, the women of the Gobi have changed their lives completely. 
Before, no women used to attend the village meetings. Now they are taking the lead 
in tackling their own problems, while actively contributing to the achievement of the 
Millennium Development Goals of alleviating extreme poverty and protecting the en-
vironment. They are also helping to raise awareness throughout the world of the 
importance of mobile pastoralism in conservation. 

Source: Douglas Pattie, UNCCD Secretariat24
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Policies to support climate change adaptation in mountain pastoral socio-eco-
systems will need to be linked closely to the development of agri-environmental 
schemes, an issue that is becoming an increasing component in the EU Common 
Agriculture Policy (CAP) (138). In fact, The European Agriculture Fund for Rural 
Development provided payments for improving or maintaining suitable grazing 
practices and preventing the abandonment of highly diverse pastures, funding for 
diversifying mountain farmers’ income, and agri-environmental measures recog-
nising the essential role that mountain farmers play in providing environmental 
services. Moreover, a number of regional governments, such as those in Andalusia 
(139) and in the region of Valencia (140) in Spain, are promoting livestock produc-
tion in high fire risk areas (a type of natural firebreak) to reduce the risk of fire 
spreading into mountain areas.

4.4 	 Building social and cultural resilience

Social resilience to climate change can be defined as the ability of a community 
to cope with the stress and disturbances caused by climate change (141). Building 
social resilience involves socio-economic and ecological adjustment that is often 
similar to what is required to promote sustainable development strategies. In fact, 
one could argue that the first urgent step in adaptation is to stop or reverse the 
existing “maladaptive processes and practices” that contribute to forest degrada-
tion and loss (44).

The enhancement of adaptive capacity involves a whole set of requirements, 
among which we may highlight:

•• Improved resource access rights and mechanisms;

•• �Support for social, gender, and intergenerational equity in the distribution of 
resources and benefits;

•• �Improved education and information, with respect for local knowledge, cul-
tures and traditions;

•• �The achievement of adequate living standards (infrastructure, job opportuni-
ties, access to new technologies, heath, education, leisure opportunities);

•• �Income diversification in mountains through the promotion of a wider range of 
products (i.e. agro-pastoral and non-timber forest products, rural tourism), that 
can provide complementary benefits and working opportunities all year round;

•• �The strengthening and innovation of traditional multipurpose agro-forestry sys-
tems and the promotion of the multi-functional role of dryland mountains; and

•• �The maintenance of viable mountain communities and better competitiveness 
of rural areas.

Special attention should be paid to women, who often suffer the highest illiteracy 
levels, and bear the burden of the hardest work—gathering fuelwood at great 
distances, taking care of livestock, etc. The promotion of education at all levels, 
from the basic to the know-how and managerial skills needed for natural resource 
management and local business development, and the introduction of new tech-
nologies that can help reduce the burden of work, will all help empower women 
and reduce poverty (Box 11).
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Box 11     �Agroforestry and women’s participation in 
Pakistan’s mountain deserts

In the mountain deserts of northern Pakistan, approximately 90% of the population 
is dependent on subsistence agro-pastoralism. Winters are prolonged and severe, 
and temperatures range from +45°C in summer to –25°C in winter. In these harsh 
conditions, over-exploitation of natural resources, particularly forests, had begun 
to take a serious toll.  Natural forests, which make up only 1% of the total surface 
area, are vital for the conservation of soil and water. However, the consumption of 
fuelwood for heating and cooking is common in the absence of alternative types of 
fuel. This has led to a severe depletion of forest cover, which in turn created a seri-
ous problem of desertification, soil erosion, floods and sedimentation in the rivers 
and dams. Unsound agricultural practices such as monoculture, partly due to the 
growing popularity of the potato crop, also contributed to land degradation.

Since the women in Pakistan’s Northern Areas undertake the major tasks of agro-
forestry and livestock, they are the ones who suffer most.  In the mid 1980s, the 
Aga Khan Rural Support Programme (AKRSP) helped the women of Northern Pa-
kistan to rectify the situation. More than 1700 women’s organisations have now 
emerged as strong institutional structures supporting the operation of credit and 
savings programmes and ensuring proper management of natural resources. 
They have been instrumental in helping to empower women in decision-making at 
household and community level regarding farm production, income generation and 
other socio-economic issues.  In the early 1990s, the AKRSP also started the pro-
gramme “Women, a Catalyst in Environmental Change” aimed at promoting forest 
plantations on the boundaries of fields, communal land, private land and any other 
area where original vegetative cover had disappeared. More than one million for-
est plants and 1000 kg of alfalfa seed to intercrop with the forest plantation were 
given to the women’s organisations in six districts of Northern Pakistan, in order to 
overcome the fuelwood and fodder shortages in the area. 

Subsequently, women started planting trees on their family lands, along riverbeds 
and on small areas of wasteland with available water. In addition, efforts are now 
being made to practice crop rotation. The use of farmyard manure as a fertiliser 
is also helping protect the soil.  Recognising the interdependence of agriculture, 
livestock and forestry on which the population depended, an integrated natural re-
source management programme merging the three was launched in 1997.

The rural women took an active part in community organisations all over northern 
Pakistan, forming committees to manage free grazing and forest control.

The members of the women’s organisation in the village of Morkhoon, which lies 
in the Hunza valley at an altitude of 2,780 m, embarked on a project to develop a 
stony sloping area that had previously been used for grazing. They constructed wa-
ter channels resulting in 1.8 hectares of barren land being rehabilitated into fertile 
land, which was used for intercropping and sowing alfalfa seed. The alfalfa is sold in 
the local market, bringing an annual income of several hundred dollars. In addition, 
10,000 local poplar and willow trees were planted in the area. Now the women 
are able to sell wood to earn income while simultaneously covering their household 
needs for timber and fuelwood. 

Women have also shown a strong inclination towards micro-enterprise activities, 
and are now becoming increasingly active in generating diversified forms of ad-
ditional income. They have established private nurseries in the back yards of their 
homes, producing fruit tree seedlings including apple, cherry and other indigenous 
and exotic species for sale. Other activities such as bee farming are also proving to 
be popular with the women. This is having a tremendous social impact, giving the 
women some financial independence and a stronger position within the household, 
while reducing pressure on the natural resources. 

Source: Douglas Pattie (UNCCD Secretariat)24
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4.4.1 	 Eco-cultural protection

Protected areas with strict protection rules that fail to take local people into ac-
count may negatively affect their livelihoods and organisational systems. This is 
particularly true for nomadic and transhumant pastoral societies whose spatial and 
organisational structure and needs may not fit well with the legislation of many 
protected areas. 

New ideas that can better help maintain the cultural, social and ecological re-
silience of protected areas should be encouraged and promoted in all dryland 
mountain regions. Protected areas are increasingly managed by partnerships be-
tween governmental and non-governmental actors. The 2003 World Park Con-
gress in Durban endorsed recommendations that identify and acknowledge several 
governance types for protected areas, including co-management and community 
management (142). Community Conserved Areas (CCAs) are natural and/or modi-
fied ecosystems containing significant biodiversity values, ecological services and 
cultural values, which are voluntarily conserved by indigenous, mobile and local 
communities through customary laws or other effective means.

Protecting natural sites with a sacred significance is also a way to protect cultures 
and traditions, and the role that ethnic/social groups play in protecting the nature 
of mountain regions. In 2004, the Quechua communities of Q’eros and Ausangate 
launched the Vilcanota Spiritual Park in Cusco, the first Natural Sacred Site25 in 
Peru, which hosts the second most important glacier in the country. The Spiritual 
Park recognises and promotes Quechua values and principles in the conservation 
and sustainable use of biodiversity (6). Just like the Potato Park (Box 12), this is a 
Community Conserved Area, where locals are responsible for planning and manag-
ing the landscape, and where traditional agriculture is combined with ecotourism.

The himas, an Islamic form of communal protection for rangelands, forests, wa-
tersheds and wildlife combined with the sustainable management of mobile pas-
toralism, are particularly important in the Middle East. Although the hima system 
has been abandoned in many countries, some remnants can still be found in parts 
of Saudi Arabia, where traditional himas are the areas that have best withstood 
human pressure over time (57).

4.5 	� Securing environmental services through payment 
mechanisms: a new economic opportunity 

The intimate relation between sustainable land use practices and the long-term 
availability of environmental services is poorly understood or simply ignored by 
most policymakers, beneficiaries and society in general. The abandonment of tra-
ditional agro-forestry uses and pastoral transhumance and the consequent out-
migration that occurred in all the mountain regions in the Mediterranean Basin 
during the second half of the 20th Century was often seen as an opportunity to 
regain wilderness and biodiversity. In fact, the populations of many flagship large 
mammals (ungulates, carnivores) significantly grew and expanded their distribu-
tional range over large territories of countries like Italy, France, or Spain. However, 
the rapid accumulation of dry biomass in abandoned agriculture and pasture land, 
the loss of traditional rural knowledge, and the spread of leisure activities and 
urbanisation in rural areas have all significantly increased the risk of severe envi-
ronmental impacts such as savage fires, which can eventually lead to biodiversity 
loss and the disruption of ecological processes. 
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Box 12     �The Potato Park: a holistic, community-based 
initiative to support the indigenous heritage of 
the High Andes of Peru

The farming system of the High Andes is dominated by potato, and the wealth of the 
area is based on the astounding 1,200 different varieties of potato that are named, 
known and managed by the local people. Trade in potatoes allows the highlanders to 
exchange the carbohydrates and meat that they produce for vegetable protein from 
the grains and Andean pseudo-grains produced at middle altitudes, as well as for vi-
tamins and essential fatty acids from the fruits and vegetables grown in subtropical 
gardens down towards the Amazon. Vertical trade of this kind has been an integral 
part of the economy of the region since pre-Inca times.

The Parque de la Papa (Potato Park) is a unique initiative in indigenous-run con-
servation, which aims to preserve the huge variety of domesticated potatoes that 
are one of the most significant elements of the Andes’ biodiversity. The park is the 
brainchild of an indigenous-run organisation called Asociación Andes and it is being 
implemented by a consortium of six Quechua villages in the mountains south of Pisac 
near Cuzco, in Peru. Under this initiative, the 8,000 villagers of the six communities 
have agreed to bring together the 8,661 hectares in their six communal land titles 
and manage them jointly for their collective benefit, with the objective of conserving 
their landscape, livelihoods and ways of life and revitalizing their customary laws and 
institutions. 

The authority for the Park is shared among the villages, and concerted efforts are 
made to integrate traditional religious beliefs and understanding into park manage-
ment. In the Park, new technologies are being applied alongside the old. Greenhous-
es have been established in the villages to provide vegetables for school meals, and 
members of the women’s cooperative are being trained to make and digitally edit 
videos, using the local language, Quechua, in order to record and share knowledge 
of potato varieties and how to manage them. Although the Association opposes the 
patenting of indigenous knowledge, traditional medicines are being produced by the 
cooperative for local sale and benefit sharing. 

The communities are also re-establishing forests on critical lands. Nurseries for 
growing thousands of seedlings of native species have been set up. The aim is to 
regenerate the native forests, most of which were cut down in the 18th Century to 
provide timber for Spanish silver mines. By regenerating native forests, the villagers 
hope to promote wild bird and animal species and make the area still more attrac-
tive to tourists, who already come regularly to their villages. 

The Park is also developing an autonomous programme for controlling tourism and 
ensuring that local people benefit equitably. Tourism packages are already on offer, 
including several trekking opportunities with services offered by the indigenous com-
munities, which allow visitors to have a close look at this fascinating reality.

The Potato Park has been developed in the framework of the International Move-
ment for Food Sovereignty. A simple definition of food sovereignty – a concept intro-
duced at the 1996 World Food Summit by the international farmers’ confederation 
Vía Campesina – is the ability of countries and communities to control their own food 
supplies: to have a say in what is produced and under what conditions, and to have a 
say in what is imported and exported. At the local level, food sovereignty entails the 
rights of rural communities to remain on the land and to continue producing food for 
themselves and for domestic markets. 

Source: Pedro Regato, extracted from: www.parquedelapapa.org and www.earthlore.ca/clients/WPC/Eng-
lish/grfx/...2/Colchester.pdf.
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There is a growing recognition of the need to develop policies and appropriate eco-
nomic incentives, often in the form of subsidies or other environmental programs, 
to support the role that sustainable land uses play in the long-term conservation of 
environmental services, and to influence the behaviour of land users and compensate 
them for the cost of maintaining, recovering or shifting into sustainable management 
practices that have a positive impact on the conservation of natural resources. 

Payments for environmental services (PES) are relatively new schemes that seek to 
support positive environmental externalities through the transfer of financial re-
sources from beneficiaries of certain environmental services to those who provide 
these services or are fiduciaries of environmental resources (144). The basic princi-
ple behind PES is that communities that are in a position to provide environmental 
benefits should be compensated for the costs of these services, while the benefici-
ary sector of the society should pay for them (143). PES schemes strive to establish 
appropriate pricing, institutional, and redistribution systems that will eventually 
lead to behavioural changes and sustainable and socially optimal land use.

Over the last decade, PES schemes have been developed for environmental serv-
ices such as water regulation, carbon sequestration, biodiversity and culture con-
servation, for which there is an increasing market demand, or for which such 
demand can emerge under appropriate conditions. From an assessment of current 
PES schemes undertaken by Mayrand & Paquin, a profile of the PES schemes that 
tend to work best has been drawn (Box 13) (144).

The existence of strong and undisputed tenure is a prerequisite for the creation of 
successful PES (144). The inequitable distribution of property rights or the persist-
ence of unclear land tenure regimes, due to the disruption/collapse of traditional 
communal systems, can prevent the establishment of PES, as it may exacerbate 
conflicts over resources and make the distribution of payments to land users prob-
lematic. In such regions, securing access to the resource base through land tenure 
reforms remains a considerable challenge. 

Planting potatoes, Peru (SL. Mathez-Stiefel)
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Since its inception, the GEF has funded 42 projects where PES was the core objec-
tive. Very few projects among them address environmental services from dryland 
mountains, in most cases with an overall national perspective. This is the case of 
the environmental services programmes in Argentina and Mexico, and the project 
to remove obstacles to direct private sector participation in in-situ biodiversity con-
servation in Bolivia (157).

Watershed services
The potential for developing markets for watershed services is a very promising 
one, when considering the critical role of these services in securing the water sup-
ply for millions of people. In fact, there is an increased willingness of the benefici-
aries to pay for services, as awareness is growing of the importance of conserving 
upper watersheds for the maintenance of water services (145). Markets for wa-
tershed services usually involve users’ fees to finance the improved management 
of upstream land uses that generate watershed benefits and meet the demands 
of downstream users (farmers, hydroelectric producers, and domestic water users 
in urban areas) (146). According to Mayrand & Paquin (144), the nature of the lo-
cal demand and the presence of a limited number of well-organised beneficiaries 
(e.g., water or hydroelectric utilities, irrigation commissions) make it relatively easy 
to mobilise downstream beneficiaries and involve them in PES schemes.

Watershed PES schemes have been put in place in parts of Mexico, the US, and 
the central Andes. One such example is the Fondo Nacional del Água (Fonag) of 
Ecuador, which collects contributions from water users – the city of Quito and a 
hydroelectric power company – to fund conservation practices in the upper water-

Box 13     �Elements of workable PES schemes

•• Clear definition of the environmental services to be provided.

•• �Clear and consensual scientific evidence of the links between land uses and pro-
vision of services.

•• �Proper and acceptable value assigned to environmental services, based on 
sound economic analysis and extensive consultation with beneficiaries.

•• �Payments exceed the cost of providing services and are balanced: enough to 
compensate the costs to land users, and within the margins that beneficiaries 
are willing to provide.

•• �Payment mechanisms are designated to deliver monetary and non-monetary 
(i.e. capacity building, infrastructure, revenue diversification, or market develop-
ment) benefits for land users.

•• �The transaction contracts should be flexible and open-ended, so as to allow the 
adjustments needed to improve effectiveness and adapt to changing conditions, 
and bear clear obligations for land users (i.e. acceptable land use type, manage-
ment plan).

•• �Low transaction costs through collective negotiations and contracts that guar-
antee equity (i.e. solid cooperative institutions and local associations). 

•• �Effective monitoring of compliance and the provision of services.

•• �Stable and continuous flow of revenues to ensure long-term sustainability of the 
system (i.e. taxes, state subsidies, direct contributions, grants, loans, or donations).

•• �Establishment of a governance structure that oversees, gathers and manages 
the funds from beneficiaries.

•• Facilitated access to start-up financing.

•• Solid understanding of the market for the environmental service to be sold.

Source: Pedro Regato, extracted from Mayrand & Paquin (144)
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shed that provides drinking water for the capital (147). Also in Ecuador, the mu-
nicipality of San Pedro de Pimampiro, in the province of Imbabura, is developing 
a pilot project to protect drinking water sources by paying land users in the upper 
basin to improve forest management in the watershed (148).

The Mexican programme on hydrological services (particularly watershed protec-
tion and aquifer recharging) provided by natural forests includes a number of rural 
areas from dryland mountains. The programme has a strong social target, focusing 
on ejidos (peasant communities that own land in common-property structures) 
in the poorest rural areas of Mexico, and payments are made to the community, 
not to individual peasants (158). For the period 2003- 2006, payments for the 
conservation of natural forests were between US$ 27 and 38 per ha per year, 
based on five-year contracts. During these same years, approximately 300 ejidos 
per year have signed on, bringing an additional 150,000 hectares per year into the 
programme. An assessment of the programme found that a significant portion of 
these contracts were paying for the protection of forests that actually faced low 
deforestation risks, identifying the need for better targeting the areas and fine 
tuning the payments to the real opportunity costs of landowners. 

A GEF project approved in 2006 will provide a follow-up to the Mexico Environ-
mental Service Programme. With a budget of US$170 million, this is by far the 
largest PES project in the GEF portfolio, from which 90% of the GEF money will go 
to (a) try to develop new market-based sources of PES, mostly for carbon seques-
tration, water regulation and tourism related conservation, (b) capacity building; 
and (c) capitalise on a Biodiversity Conservation Endowment Fund (158).

In Bolivia, Robertson & Wunder (149) have analysed the ‘Water Sowing Project’ 
(Siembra del Agua, in Spanish), a pioneer PES effort led by ICO (Eastern Training In-
stitute), which addresses the needs of over two thousand water users in a number 
of semi-arid micro-watersheds of the provinces of Santa Cruz, Florida and Valle-
grande, and promotes the creation of conservation areas26 around headwaters to 

Urbanisation in mountains, La Paz, Bolivia (S. Brüschweiler-Muster)
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improve water quality and quantity, and prevent increasing scarcity and deterioration 
due to intense irrigation, cattle ranching, deforestation and population growth. Sev-
eral communal agreements were signed, following different options – including cash 
payments for water services, donated transfer of properties from private owners to 
the communities, secession of private property for the protected area while maintain-
ing private formal owners, and complete expropriation by the community. Accord-
ing to ICO (1999), the water flow actually increased in the whole region since the 
establishment of the protected area, to the benefit of local farmers and their crops. 
However, it seems that more thorough hydrological studies are needed to confirm 
this positive effect. Land use change led to improved water quality and consequent 
positive environmental and users’ health effects that are likely to persist. 

Provisioning and cultural services
Among the best emerging practices, the diversification of revenues for communities 
involved in PES schemes through the creation of new markets for environmental 
goods and services (non-timber forest products, organic food, ecotourism) appears 
to be one of the most promising (144). PES schemes can play a significant role in 
supporting such diversification, by including specific support measures for market 
development and income generation in their compensation packages (Box 14).

Robertson & Wunder (149) have analyzed payments for cultural services in the 
Eduardo Avaroa Reserve, located in the arid highlands (4000- 6200 m) of south-
west Bolivia, the most visited protected area in the country – with 45,000 visitors in 
2003 and a visitation increase rate of approx. 15% per year. The region is home to 
unique desert landscapes, and two famous coloured lakes – the Laguna Colorada 
and Laguna Verde. The Eduardo Avaroa Reserve provides an interesting example 
of payment for landscape identity and beauty, because a considerable portion of 
tourism-related benefits are actually transferred to the local communities. The Na-
ture Conservancy (TNC) promoted the establishment of an entrance fee system 
– the first of its kind in Bolivia – that has generated additional resources for park 
management, as well as explicit provisions for a benefit-sharing system that facili-

Expedition on Aconcagua, Argentina (HP. Liniger)
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Box 14     �Using tourism and non-wood forest products  
to build a sustainable economy in the Shouf 
Biosphere Reserve, Lebanon

The Shouf Cedar Biosphere Reserve (SBR) was set up by the Lebanese government 
and UNESCO to protect the outstanding mountain ecosystem, which hosts one of 
the last strongholds of the Cedar of Lebanon. The region is the most important 
freshwater-generating hotspot in the Middle East: precipitation in the watershed is 
the source of both surface stream flow and groundwater, which supply hundreds 
of thousands of people and the agriculture of the Beqaa Valley and the Lebanese 
coastal plains.

The approx. 70,000 people who live in the surroundings of the Reserve are cur-
rently facing severe economic challenges, mainly due to the loss of traditional oc-
cupations such as farming and low job opportunities, lack of proper investment and 
low quality services, and the low competitive edge of the local agriculture produce 
on the markets. The lack of employment is leading to increased migration to the 
cities and abroad.

Since its foundation in 1994, Al Shouf Cedar Society (ACS, www.shoufcedar.org) – 
the organisation specifically created to manage the Reserve – has supported initia-
tives aimed at improving the livelihoods of the communities living around the SBR, 
and the creation of a new economy, based on the sustainable exploitation of the 
outstanding natural resources of the region. ACS decided to focus its efforts on two 
promising lines of work: nature tourism and Non-Wood Forest Products (NWFP).

ACS’s Eco-Tourism Programme is designed to facilitate a rewarding visitor experi-
ence through the establishment of adequate facilities managed by the Reserve, and 
by supporting small enterprises run by members of the local community, for the 
provision of high-quality services geared to the over 20,000 tourists (60% Leba-
nese nationality and 40 % various  foreign nationalities) who visit the area every 
year. Thanks to this programme, SBR has become a leading eco-tourism destina-
tion in the Middle East, offering a wide range of activities and experiences, including 
hiking and trekking, bird watching, biking, climbing, rope games, educational activi-
ties, etc. A network of privately run guesthouses is being established throughout 
the protected areas, and five of them are already running a successful business. 
One of the strengths of ACS’s eco-tourism programme is that of being developed in 
coordination with other, similar initiatives in the country. One of them is the Leba-
non Mountain (LMT, www.lebanontrail.org) – the first long-distance hiking trail in 
the country. The LMT is a 440-km long path that extends from the north to the 
south of Lebanon, transecting more than 75 towns and villages at altitudes ranging 
from 600 to 2,000 meters above sea level. The LMT showcases the natural beauty 
and cultural wealth of Lebanon’s mountains, bringing communities closer together 
and expanding economic opportunities in rural areas through environmentally and 
socially responsible tourism.

SBR harbours a rich flora with over 520 species of plants, and its scrublands and 
high mountain pastures which are particularly rich in aromatic, edible, and medici-
nal herbs and plants. The Rural Development Programme launched by ACS in 1999 
builds on this natural treasure, and encourages the members of the local commu-
nity – especially women – to make use of raw materials and produce a wide array 
of goods based on non-timber forest products, such  as marmalades and jams, 
dried herbs, beverages, distilled waters, oils and craftwork. So far, the programme 
has granted aid to 40 families, facilitating the set up of several small family-based 
enterprises and the commercialisation of more than 70 products that are available 
on sale at the main entrances of the Reserve. 

Source: Marco Pagliani27



89

tates payments to local communities. The system has created an incentive for the 
local community to take care of the tourist attractions: the end of egg collection, 
for instance, has led to a recovery of the flamingo population. Further changes have 
already been proposed to unlink community payments from the number of visitors 
and prevent undesired effects, such as the opposition of the community to regula-
tions that restrict tourist access in sensitive areas.

Carbon sequestration services
Thanks to their large surface area, drylands hold 36% of total carbon stocks in 
terrestrial ecosystems. This figure explains the global significance of dryland eco-
systems in carbon sequestration (150), and the importance of developing payment 
schemes to prevent the degradation and loss of forests, scrubland pastureland and 
agriculture in dryland mountains. Modelling studies suggest that, within the struc-
ture of current dryland farming systems, alterations can be made that will result in 
annual carbon sequestration in the range of 0.02–0.29 mg per ha per year (162). 
According to Wilkes (2008) (152), if reductions in livestock rearing rates in the 
Tibetan plateau of China could increase carbon sequestration by just 0.5 t C/ha/
year, then at current carbon prices each herder household might be able to receive 
payments of over $7,000 per year, more than twice their current annual income. 

So far, the climate change mitigation objective to increase carbon sequestration 
has focused on forest carbon storage through afforestation and reforestation in-
itiatives. Nevertheless, as a major source of greenhouse gases, agriculture and 
rangelands also represent substantial potential for mitigation through soil carbon 
storage. There are a number of different land management options for carbon 
sequestration, such as soil erosion control, afforestation and reforestation, for-
est restoration, sustainable management and conservation of natural ecosystems, 
maintaining and increasing trees on agriculture land, farmyard manure, no-till 
farming, incorporating green residues and increasing composting, sustainable live-
stock densities, etc. Such options are in harmony with the aims of dryland moun-
tain farmers and agro-pastoralists and are being widely promoted.

Pine forest on granite outcrop, Mongolia (HP. Liniger)
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Payment mechanisms for carbon sequestration through afforestation and reforest-
ation were initially established in the Kyoto Protocol’s Clean Development Mecha-
nism, allowing industrialised countries to set up carbon offset projects in develop-
ing countries. At the 2007 UNFCCC Conference of Parties (COP) in Bali, it was 
agreed to develop a mechanism to compensate reduced emissions from avoided 
deforestation and degradation. Reducing emissions from deforestation and forest 
degradation (REDD) became REDD + when conservation, sustainable management 
and enhancement of carbon stocks were added to the original concept at Bali. 
At COP 15, the significant potential of agriculture to mitigate emissions and se-
quester carbon was discussed. As a result, REDD + is considering the prospects for 
including agriculture in a REDD ++ mechanism to determine how agriculture can 
contribute to food security and secure livelihoods, while simultaneously building 
resilience to climate change and reducing emissions. Such agriculture programmes 
were further discussed during COP 16.

At the workshop on “Forests and Forest Ecosystems: Promoting synergy in the 
implementation of the three Rio Conventions”, (Viterbo, Italy, 5-7 April 2004) 
organised by the UNCCD and CBD secretariats, in cooperation with the UNFCCC 
secretariat, it was emphasised that countries could achieve synergistic effects in af-
forestation/reforestation activities by formulating projects according to basic prin-
ciples contained in the objectives of the three Rio Conventions. This would ensure 
that appropriate attention is paid to the environmental goals of conservation and 
sustainable use of biodiversity, combating desertification, carbon sequestration 
and other environmental goals and socio-economic aspects, including fair and 
equitable benefit sharing and poverty eradication. In this context, dryland moun-
tains can benefit from combined actions on afforestation/reforestation activities 
under the CDM and voluntary carbon market, on reduction of forest deforestation 
and degradation under REDD, on sustainable forest management and conserva-
tion under REDD +, and hopefully on sustainable agriculture management under 
REDD ++. However, the relationship between carbon sequestration, livelihood re-
quirements and environmental services protection can be controversial, so a final 

Homestead, Tibet (D. Maselli)
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compromise should consist of adequate built-in provisions concerning local envi-
ronmental and social factors, with relevant local participation in decision-making 
and benefit sharing.

Carbon credit buyers are often interested in the presence of a CDM project portfolio 
and a well-defined national project approval procedure to become interested in a host 
country. Mainly countries that have received technical assistance for capacity building 
in CDM are better positioned to satisfy these requirements. A good example from dr-
yland regions is Morocco, with an overall CDM portfolio consisting of 34 projects, of 
which 4 are afforestation and reforestation projects, with an estimated potential for 
emissions reduction of more than 4 million tons per year. With this dynamic capacity-
building effort, Morocco is currently ranked in the top 10 of Point Carbon’s CDM host 
country rating, the first African country to achieve this status (163).

It is predicted that financial flows for greenhouse gas emission reductions from 
REDD+ could reach up to US$30 billion a year. This significant North-South flow of 
funds could reward a meaningful reduction of carbon emissions and also support 
new, pro-poor development, help conserve biodiversity, and secure vital ecosystem 
services. The Global Environment Facility (GEF) for the first time will make available 
a separate funding envelope for SFM/REDD+ for countries willing to invest portions 
of their allocations from biodiversity, climate change and land degradation in more 
impactful Sustainable Forest Management/REDD+ projects. Altogether, the GEF may 
provide up to $1 billion for SFM/REDD+ funding throughout the course of GEF-5. 
All types of forests, ranging from tropical and sub-tropical forests to woodlands, 
will be eligible for funding and a wide spectrum of options for countries will exist: 
forest policy (re-)formulation, forest protected area creation and management, for-
est inventory and carbon measurement and monitoring, reduced-impact logging, 
certification of timber and NWFPs, and payment for ecosystem services, among 
others. In addition, the GEF will strongly support work with local communities to 
develop alternative livelihood methods to reduce emissions and sequester carbon. 
Under special circumstances, the GEF may also finance REDD+ Readiness activities.

Blue Nile Falls, Ethiopia (K. Hurni)
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4.6 	 International cooperation 

Because mountain ranges often cross national borders, their management fre-
quently involves trans-national cooperation efforts. Transboundary work is espe-
cially important in mountain watersheds shared by neighbouring countries, such 
as the Nile basin (Box 15), where this international cooperation is becoming a must 
not only for the wise and equitable use of water resources, but also to prevent 
future armed conflicts and political disputes.

The current trend of combined climate and socio-economic changes is gradually 
threatening the ability of dryland mountain regions to provide critical goods and 
services to both mountain inhabitants and lowland communities. International and 
regional cooperation have the task of facilitating the exchange of information 
and know-how about common problems and alternatives that may be applicable 
or adapted to different mountain contexts (Box 16). The Potato Park of Peru is 
supporting South-South cross-cultural and horizontal learning about the design, 
planning, implementation and management of Agrobiodiversity Conservation Ar-
eas: within this framework, farmers and scientists from Ethiopia and Peru met in 
the Potato Park in September 2009 to exchange experiences and learn about the 
Park’s experience.

Box 15     �Water governance in the Nile Basin

The River Nile, a vital resource for Egypt and Sudan, draws its waters mainly from 
the sub-Saharan countries at the head of its watershed. The Ethiopian highlands pro-
vide by far the largest share of this contribution – more than 80% of all the runoff to 
Egypt and Sudan. Water is one of the most under utilised resources in the Ethiopian 
highlands, although the agriculture that supplies food to the 80 million citizens of 
Ethiopia is mainly rainfed. Since ancient times, most runoff generated in the Ethio-
pian highlands has been used for irrigation schemes in lowland Egypt and Sudan.

Once endowed with rich natural resources, the Ethiopian and Eritrean highlands 
are now seriously depleted from millennia of agricultural activity. Scientists have 
demonstrated that soil degradation caused by expanding agriculture in the high-
lands has led to an increase in immediate surface runoff and decreased groundwa-
ter retention. As a consequence, crop production has been suffering increasingly 
from water stress, and the effects of drought have become more pronounced in 
recent decades. 

Water conservation and supplementary irrigation at the field and farm levels can 
improve yields and food security in Ethiopia and Eritrea, and at the same time con-
serve the degrading soils. Researchers observe that even if soil and water con-
servation measures are fully implemented, total runoff from the watersheds will 
not be significantly reduced. Good water management can thus boost agricultural 
production, generate hydropower, and benefit lowland neighbours who closely  
follow developments in the highlands.

Over the past several decades, the Ethiopian state has been pursuing a policy of 
better regulating and using its waters for hydropower generation, before eventually 
releasing it to the lowlands. Meanwhile, irrigated areas are being expanded, but 
their overall effect on lowland water availability needs to be observed, and negoti-
ated in schemes of benefit sharing with the neighbouring countries and in mutual 
agreements between water users and deliverers. 

The current contribution of water to the lowland neighbouring countries, Sudan and 
Egypt, must be carefully observed. The Nile Basin Initiative (NBI) has been estab-
lished for this purpose. A recent agreement was reached by the contributing states 
in order to improve the equitable sharing of water resources. Egypt so far has not 
signed the agreement, but may do so in the near future.

Source: Hans Hurni (i), Berhanu Debele (ii)28
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Box 16     �Creation of South-South learning and knowledge 
exchange platforms to deal with mountain 
development in Central Asia

The magnificent mountain ranges of Tien Shan, Pamir and Alay in Central Asia are part 
of the unique mountain system stretching into neighbouring Hindu-Kush, Karakorum 
and Himalayas. According to the IPCC projections for Central Asia, the whole region is 
going to be severely affected by climate change. Global warming will result in up to a 
30% decrease in crop yields, while it is estimated that the demand for agricultural ir-
rigation will increase by at least 10%. Summer precipitation will likely decrease in Cen-
tral Asia, while higher temperatures could lead to an increased probability of events 
such as mudflows and avalanches that could adversely affect human settlements.

Central Asian countries share many ecological and socio-economic similarities, and 
may thus benefit from similar solutions and practices. For this reason, the Hindu 
Kush Himalayan countries – with the technical assistance of international and re-
gional organisations such as ICIMOD – have come together and made some impres-
sive progress in terms of regional efforts to understand the ecosystem services 
and goods, major drivers and impacts leading to socio-economic and environmental 
changes in the region. There is a wealth of knowledge and expertise, with many good 
practices in Central Asia worth tapping into, learning from and scaling up, although 
this patrimony is largely fragmented and found within individual countries. This learn-
ing and exchange process requires a supporting infrastructure, the commitment of 
financial and human resources, and a true will to learn.

The Joint Initiative of Mountain Partnership members from Central Asia on Raising 
Awareness & Advancement of the Sustainable Mountain Development Agenda is 
promoted by the Mountain Partnership Secretariat - Asia Pacific Decentralised Hub 
hosted by ICIMOD (Nepal), in partnership with Central Asia-based members from 
Uzbekistan, Kyrgyzstan, Tajikistan and Kazakhstan. The aim of the initiative is to raise 
awareness and create South-South learning and knowledge exchange platforms to 
deal with mountain challenges. The initiative decided to build on the shared cultural 
identity and traditional knowledge of local communities related to sustainable natu-
ral resource use, based on analysis of the interdependence between traditional man-
agement and nature conservation and on traditional governance systems such as 
common property systems, access and rights of natural resource use, etc.

The plan introduced innovative participatory pasture management efforts, including 
a joint exercise in pasture carrying capacity and assessment of grazing land condi-
tions, which was previously conducted solely by specialists and eventually approved 
by the local councils. This approach made the assessment methods more user-
friendly and easily applicable by herders themselves, and enhanced the engagement 
and stewardship of herders in the pasture management process. The herders were 
thus able to combine and integrate traditional knowledge and know-how inherited 
through generations into such novel methods as rapid assessment, participatory 
mapping, and cultivation calendars for fodder crops. 

As part of the conservation measures, with the help of FAO funding, two demo plots 
were fenced and used for awareness-raising about overgrazing and a 5-km long 
irrigation system used for 160 hectares of arable land was repaired. Roads and 
mountain bridges to some 5000 hectares of underutilised pasture have been fixed 
in order to enable access to remote pastures. Capacity building support has been 
one of the main focus areas for the project, targeting the local capacity for grow-
ing winter fodder species. Technical training for veterinarians was provided and an 
experience-sharing trip was organised for residents of the Naryn and Chui regions. 
Gender aspects were considered by setting up and supporting six self-help groups 
for local women in alternative income-generation activities for purposes of revenue 
diversification.

Sources: Mountain Partnership Secretariat-Asia Pacific Decentralised Hub (Nepal). In partnership with Cen-
tral Asia-based members of the Mountain Partnership: Eco-Forum (Uzbekistan); CAMP29 Alatoo (Kyrgyzstan); 
CAMP Kuhiston (Tajikistan); AGOCA (Kyrgyzstan/Tajikistan/Kazakhstan)
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At a regional and trans-boundary level, cooperation can foster the establishment 
of shared, long-term visions for the sustainable development of dryland mountain 
regions. The regional strategy for the conservation and sustainable use of the high 
Andean wetlands,30 promoted by the Ramsar Convention, and the regional coop-
eration scheme on wetland conservation in the high mountain areas of Himalaya 
and Central Asia are good examples of regional cooperation.31 The latter supports 
exchanges of know-how and experiences among wetland managers, through 
workshops organised in collaboration with international organisations like the In-
ternational Centre for Integrated Mountain Development (ICIMOD), and with the 
active participation of scientists and officials from the countries of the region.

The UNCCD 10-Year Strategy (10YSP) is fostering partnerships at all levels and 
within the framework of an integrated approach that recognises and improves 
territorial governance (which is compatible with Agenda 21) and aims to contrib-
ute to the introduction of sustainable development practices that focus on dry-
land countries affected by land degradation. Under this framework, water scarcity 
policies are being fostered by the UNCCD secretariat, reflecting the importance 
of mountain ecosystems in water management issues, which includes the use of 
traditional technologies as part of these advocated water-scarcity policies. 

For dryland mountains, international cooperation for risk reduction and manage-
ment is crucial. The International Strategy for Disaster Reduction (ISDR) is a strate-
gic framework adopted by United Nations Member States in 2000 that guides and 
coordinates the efforts of a wide range of partners to achieve a substantive reduc-
tion in disaster losses. The Hyogo Framework for Action (HFA) is the key instrument 
for implementing disaster risk reduction (DRR), adopted by the Member States of 
the United Nations. Its overarching goal is to build the resilience of nations and 
communities in the face of disasters by achieving substantive reduction of disaster 
losses by 2015 – in lives, and in the social, economic, and environmental assets of 
communities and countries. The HFA offers five priority areas for action (make DRR 
a national and local priority; know the risks and take action; build understanding 

Hamlet in the mountains of Tajikistan (S. Eugster)
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and awareness; reduce risk factors; preparedness to act), guiding principles, and 
practical means for achieving disaster resilience for vulnerable communities in the 
context of sustainable development.

Since the adoption of the HFA, many global, regional, national and local efforts 
have addressed disaster risk reduction in dryland mountain regions in Central and 
West Asia, Mexico, Central Andes and Sub-Saharan Africa.32

Realizing the relationship between desertification and biodiversity loss and be-
tween sustainable livelihoods and the conservation and sustainable use of biodiver-
sity, the fifth Conference of the Parties to the CBD in 2000 adopted the Programme 
of Work (PoW) on Dry and Sub-Humid Lands (DSHL) in order to fill knowledge 
gaps and promote conservation. Moreover, at its seventh COP the CBD adopted 
the programme of work on mountain biological diversity (decision VII/27) as a set 
of actions addressing characteristics and problems that are specific to mountain 
ecosystems. The overall purpose of the programme of work is the significant reduc-
tion of mountain biological diversity loss by 2010 at global, regional and national 
levels. The implementation of the programme of work aims to make a significant 
contribution to poverty alleviation in mountain ecosystems and in lowlands de-
pendent on the goods and services of mountain ecosystems. The status and trends 
of mountain biological diversity are being updated and various networks are col-
lecting information for long-term monitoring of threats to mountain biological di-
versity; as of 2009, about 14.4% of the mixed mountain system biome and 27.9% 
of montane grasslands and shrublands biome were protected, exceeding the 10% 
target and contributing to achievement of the 2010 target (2).

The interlink between desertification and biodiversity loss in the world’s drylands 
induced the secretariats of the CBD and UNCCD to agree a Joint Work Programme 
(JWP) in 2003, focusing on the biological diversity of dry and sub-humid lands. 
An agreement was reached that the first phase of the implementation of the Pro-
gramme would focus on assessing the status and trends of biodiversity in DSHL and 
the effectiveness of conservation measures; identifying specific areas of value and/
or under threat; and further development of indicators of the biological diversity of 
DSHL and its loss, for use in the assessment of status and trends.

The UNCCD National Action Programmes to Combat Desertification (NAPs) and 
the World Bank Poverty Reduction Strategic Papers (PRSPs) are prerequisites for ac-
cessing the financial instruments and hence are indispensable in driving economic 
opportunities for dryland mountain regions (164). NAPs include measures for ena-
bling legislation and social and economic policies, and for reducing duplication 
of efforts through cooperation between economic sectors and by joint synergetic 
implementation of the different Multilateral Environmental Agreements (MEAs).
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Conclusions and  
Call for Action

Sunset, western Mongolia (HP. Liniger)
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The required adaptation for sustainable land management implies the adjustment 
of ecological, social, and economic systems to stop and reverse negative processes 
and practices, and to increase their ecological and social resilience. There is strong 
evidence that such resilience is greatly enhanced in complex, structured ecosys-
tems with broad genetic diversity, species-rich habitats and culture-rich societies 
– the so-called mosaic landscapes.

Preserving and enhancing the ecological and cultural diversity of dryland mountains 
is thus the best strategy for building their resilience and viability. This challenge 
will require the adoption of flexible policies, governance and management systems 
and, in most cases, the restoration of institutional arrangements, co-management 
patterns, and communal approaches developed by local societies through the past 
centuries. This adaptation will also require the devolution of power – authority and 
responsibility – from centralised states to local community groups. 

Achieving sustainable land management and adaptation measures will necessar-
ily involve the development of innovative solutions, including new technologies, 
workable economic incentives, payments for environmental services, and the 
adoption of adaptive management decisions in forestry, agriculture, and water 
and soil protection policies. International and regional cooperation will require 
strengthening, and new mechanisms for mutual learning and networking will have 
to be established, with the participation of all concerned stakeholders. 

These recommendations are discussed in more detail below:

1.	� Engaging all concerned stakeholders in a learning process aimed at fill-
ing current information gaps, exchanging know-how and monitoring 
global changes in dryland mountain ecosystems. 

•• �Research organisations working in the ecological, social and climate sci-
ences should join forces to develop more accurate scenarios and predic-
tions about the combined impact of climate change, desertification and 

Cape Verde (HP. Liniger)

The challenge posed by climate change and by desertifica-
tion and degradation of the natural environment and human 
societies in dryland mountains can only be met through the 
introduction of significant changes in management practices 
and governance.

Moving towards action
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biodiversity loss on dryland mountain ecosystems, and monitor their ef-
fects at a representative number of sites in all regions. A large array of 
‘climate change watchers’—foresters, farmers, shepherds, etc.— should 
play a key role in the implementation of monitoring programmes. 

•• �A minimum set of indicators to monitor impacts and the performance of 
sustainable development measures are recommended by the Rio conven-
tions, combining elements of both population and ecosystem wellbeing. 
Countries with dryland mountain regions need to be more active in the 
UNEP/GEF Capacity Building Partnership to enable stakeholders to imple-
ment actions and monitor their effectiveness in reversing the synergetic 
effects of desertification, biodiversity loss and climate change.

•• �Regional learning networks involving all relevant stakeholders should be 
promoted and strengthened by international cooperation programmes. 
These networks should focus on covering major information gaps, sharing 
experience and exchanging traditional and scientific know-how between 
‘nodes of expertise’ and less-favoured areas. The experience of regional 
networks led by international organisations such as ICIMOD in the HKH 
region in Asia should be promoted in under-represented regions with im-
portant gaps, such as the mountains of North Africa and the Middle East.

•• �Community groups should take the lead in developing locally-adapted so-
lutions. International cooperation programmes should provide direct sup-
port to such groups and promote more South-South cooperation on how to 
design, plan, implement and manage agro-biodiversity conservation areas.

2.	� Governments should incorporate climate change adaptation in all sec-
toral policies; this is especially urgent where long-standing or large 
investments are planned, such as large-scale irrigation systems, some 
of which already deplete available water resources, and will be at high 
risk under climate change predictions.

•• �Meanwhile, researchers should obtain more accurate and precise infor-
mation on the likely effects of climate change at the detailed regional 
level, and grass-roots organisations should be able to test adaptation 
options in all development sectors through specific pilot actions and re-
gional networking.

•• �Governmental policies should also promote awareness of climate change 
as a factor in land use planning at the farm and regional levels. Moreo-
ver, major efforts by NGOs and intergovernmental organisations should 
be made to increase the awareness of individual land users and decision 
makers about the issues of climate change and the need for adaptation 
of farming, pastoral and forestry practices. 

3.	� Effective solutions to address global change trends and meet the tar-
gets of the Millennium Development Goals in dryland mountains will 
only be possible if governments act to restore the commons, and fa-
vour the devolution of power – authority and responsibility – from cen-
tralised states to local community groups.

•• �Intergovernmental organisations and aid agencies should grant priority 
to interventions that help revive past experience of flexible policies and 
institutional arrangements, identifying new forms of dialogue and partici-
pation in decision-making, innovative technologies, and adequate policy 
incentives to effectively support sustainable land management and adap-
tation measures, including forestry and agriculture, energy, water, urban 
and other land use sectors.
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•• �Communal institutions need the collaboration of external agents – NGOs, 
international research and development organisations – as allies with 
privileged access to policy processes who can facilitate the adaptation of 
traditional systems to the current socio-economic and political contexts.

•• �A move towards decentralised local governance is the most effective 
mechanism for achieving the MDGs, so governments need to recognise 
the relevance of their human rights obligations, encourage broader peo-
ple’s participation and develop rights-based accountability mechanisms. 
There is a need for more effective aid and substantial up-scaling of aid 
investments in countries with dryland mountain regions, to tackle govern-
ance reforms according to the recommendations of the 7th UN Global 
Forum on Reinventing Government (156).

4.	� Intergovernmental organisations and aid agencies should give priority 
to the urgent need to improve knowledge and preserve the outstand-
ing ecological and cultural diversity of dryland mountain socio-ecosys-
tems, as the best strategy to cope with the intricacies of climate change, 
desertification, and biodiversity loss.

•• �Priority should be given to international research programmes aimed at 
increasing knowledge about species and genetic diversity in all ecosys-
tems and agronomic systems.

•• �Intergovernmental organisations and NGOs should support national gov-
ernments in the need to rethink protected areas, so as to allow species 
adaptation needs (i.e. along altitudinal gradients) and to secure the pres-
ervation of genetic reserves.

•• �Intergovernmental organisations and NGOs should promote and support 
the establishment of other kinds of protected areas, such as sacred sites 
and community conserved areas, as these areas have demonstrated ef-
fective contributions to the conservation and sustainable development of 

Women spinning, Shangrila, China (HP. Liniger)
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dryland mountains; decisions about whether this should be done inside 
the official protected area system or as a new form of preserving wider 
landscapes should be made by governments, local communities and reli-
gious authorities on a case-by-case basis.

5.	� Governments should promote more flexible policies supporting large 
partnerships from the grass-roots to the national and international 
levels (see decision 3 UNCCD COP. 9). Intergovernmental organisations 
and NGOs should circulate information on lessons from successful ex-
periences with integrated natural resource management over large 
territories, with a special focus on integrated water management, and 
advocate for the official adoption of this policy instrument by all gov-
ernments in dryland regions.

•• �New methodologies should be tested to involve all the players in the func-
tioning of upland-lowland interactions in dryland mountain territories.

•• �Researchers, development organisations and local users’ associations should 
investigate into, and revive proven traditional water management systems, 
and check what alternatives there are in water-stressed mountain regions. 
More efforts are needed to identify, conserve, and restore the numerous 
water management systems belonging to ancient sophisticated cultures 
and adapt them to modern conditions by improving labour conditions and 
providing new technological solutions when needed.

•• �There is a need to develop integrated water demand strategies that help 
reduce water consumption and allow more efficient use through concert-
ed decisions on the conjunctive use of all existing sources of water. Inter-
governmental agencies should give priority to dryland mountain regions 
where adaptive water management is concerned – in terms of capacity 
building and development of representative case studies on integrated 
water management through the UN Water programmes.

Discussing solutions (S. Eugster)
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6.	� National governments should participate more actively in regional policy 
frameworks for disaster prevention, especially those on hydrologic dis-
ruption and increase in the frequency and intensity of forest fires. 

•• �Regional funding programmes should promote transdisciplinary exchanges 
of knowledge about hydrogeology, local perceptions and livelihood strat-
egies to evaluate the nature and scale of glacier recession impacts, and 
provide information on adaptation strategies, and plan future water uses. 

•• �Restoration, reforestation and afforestation programmes should be de-
veloped based on a landscape approach, integrating human needs and 
environmental constraints (such as drought) and opportunities (such as 
species and genetic diversity, good practices). 

•• �Priority should be given to the effective communication of scientific “us-
able results” to grassroots organisations, land managers and decision 
makers. This should be enhanced through cross-cultural collaboration and 
educational workshops and communication.

•• �Strict laws for the protection of high mountain glaciers and lakes in dry-
land mountains should be passed and effectively implemented. Participa-
tory impact assessments should be required for all major infrastructures 
and industrial plans affecting dryland mountain regions.

7.	� Government policies should support measures to increase the competi-
tiveness and sustainability of the mountain economic sector. The inter-
national community – UN Aid Agencies, NGOs, and the private sector 
– are called upon to support national and local governments aiming at 
improving the livelihoods of inhabitants in dryland mountains through 
the intensification of sustainable land, water and forest management, 
as well as through sustainable investments that include the value-chains 
of such ecosystems and their populations. Priority should be granted to 
funding measures such as:

Olgas Rocks, Australia (HP. Liniger)
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•• �The diversification of farming activities through the encouragement of 
diversified economic systems based on non-timber forest products, agri-
cultural products and tourism services, aiming to ensure overall sustain-
able development.

•• �The establishment of agri-environmental incentives and compensation to 
support land uses linked to mountain biodiversity and to environmental 
risk reduction.

•• �Investment support to innovate, diversify and strengthen the mountain 
farming sector, with a special focus on the production of quality food 
products for foreign and local consumption or as a service to tourism.

•• �The development of new marketing opportunities, including certification 
and labelling, which can support high-quality products linked to cultural 
values.

•• �The development of community-based small enterprises for the sustain-
able harvesting, processing and marketing of Non-Wood Forest Products. 

8.	� The socio-economic progress of dryland mountain communities should 
be promoted in a sensitive way, with special consideration for the less 
favoured groups such as women and the young unemployed. Devel-
opment and rural support policies to raise living standards, increased 
working opportunities and improvement of people’s livelihoods in 
mountain regions should obviously not impact the environment, life-
styles and cultures, as these values represent the very basis of the com-
petitive advantage of mountains.

•• �Considering that desertification in dryland mountains often leads to an 
increase of responsibilities assumed by women, special attention should 
be given to strengthening the capacity of women – organisational and 
business skills, availability of new technologies – and to facilitating more 
equal access to resources and involvement in decision-making.

•• �The recovery, recognition and enhancement of traditional cultures and 
know-how on soil, forest and water management contributing to soil 
carbon storage can help develop effective measures to combat the syn-
ergetic effects of desertification and climate change in dryland mountain 
regions. Direct benefits for farmers and herders are expected to occur 
through increased soil fertility and crop yields that, in turn, will contribute 
to improved livelihood and food security at the national scale.

9.	� National and international research programmes to improve knowledge 
about the economic value of most goods and services in dryland moun-
tain regions should be promoted. The diversification of revenues for com-
munities should be supported through the creation of new markets for 
environmental goods and services, such as non-timber forest products, 
organic foods, and ecotourism. Payments for ecosystem services (PES) 
schemes can play a significant role in supporting such diversification of 
revenues by including specific support measures for market development 
and revenue diversification in their compensation packages.

•• �Pilot projects to demonstrate the benefits of payment schemes for  
watershed protection, biodiversity conservation and cultural services 
should be enhanced.

•• �Opportunities for carbon markets linked to reduction of emissions from 
deforestation and degradation, and the enhancement of carbon stocks 
through conservation and sustainable management of forests, are very 
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promising. Intergovernmental organisations, aid agencies and NGOs should 
support pilot initiatives in all dryland mountain regions, as part of the 
REDD+ negotiation process. 

•• �The promotion of agriculture practices that enhance food security and 
livelihoods for the poor, improve resilience to climate change and reduce 
emissions was debated in Copenhagen (UNFCCC COP 15). As agreement 
on REDD+ is yet to be reached, it is still possible to consider the link to 
agriculture and to develop a REDD++ mechanism during COP 16 in 2010.

10.	� Water treaties are important for the good governance of shared river 
basins in dryland mountain regions, and can be pathways to peace. 
Transboundary initiatives should be encouraged in all major shared 
watersheds to support the joint management of water resources as a 
tool to achieve sustainable development and regional stability, under 
a sound legal and institutional framework agreed to by all parties.

•• �More inclusive forms of cooperation options adapted to each context 
should be developed and promoted in all regions based on the partici-
pation of actors representing the public administration, civil society and 
the private sector, from grassroots to the highest political level. This will 
facilitate the setting-up of a coordinated effort on adaptation options to 
enhance mountain environmental and social resilience to global change 
and prevent future geopolitical conflicts.

•• �Among priorities to reduce the chance of conflict in transboundary ini-
tiatives there is the need to build capacity among civil society groups to 
ensure that they can meaningfully contribute to basin-wide initiatives, 
and enable local users to demand access to benefits governed by inter-
state agreements while ensuring that they buy into basin-wide initiatives.

•• �In spite of the difficulties encountered by partners where there are armed 
conflicts (e.g. the Lebanon mountain range), it is advisable to address en-
vironmental risk issues and identify cooperation possibilities that involve 
civil society, as it may be more receptive than government actors.

•• �Transboundary cooperation on mountain tourism represents a good op-
portunity to strengthen socio-economic and environmental links between 
mountain communities in neighbouring countries.
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Endnotes and authors of text boxes
1 A social and ecological system can be defined as a coherent system of biophysical 
and social factors that regularly interact in a resilient, sustained manner (159).
2 The part of West Asia with a Mediterranean climate, from Turkey to Egypt, is in-
cluded in the Mediterranean Basin.
3 A closed drainage basin that retains water and allows no outflow to other bodies of 
water such as rivers or oceans.
4 A Vavilov Centre (aka Vavilov Centre of Diversity) is a region of the world first identi-
fied by Dr. Nikolai Vavilov as an original centre for the domestication of plants.
5 An extended and cold winter that can prove devastating for livestock in Central Asia.
6 www.fao.org/nr/giahs
7 Information extracted from www.biodiversityhotspots.org
8 www.eoearth.org/article/Biological_diversity_in_the_mountains_of_Central_Asia
9www.timesonline.co.uk/tol/news/world/asia/article6571287.ece
10 http://news.bbc.co.uk/2/hi/business/7707847.stm
11 http://en.wikipedia.org/wiki/Uranium_mining
12 www.eurasianet.org/node/61446
13 Gangwar, A. Living on top of the mountain. In: www.indianfolklore.org
14 http://www.fao.org/newsroom/en/news/2007/1000570/index.html
15 The Chinese Meteorological Administration predicts that the north-western moun-
tains of China will lose over a quarter of their current glacier coverage by 2050. These 
glaciers supply 15-20% of the water to over 20 million people in the Xinjiang and 
Qinghai Provinces alone.
16 http://www.gloria.ac.at
17 Fynbos is the natural shrubland vegetation occurring in a small belt of the Western 
Cape of South Africa, mainly in winter rainfall coastal and mountainous areas with a 
Mediterranean climate.
18 Fynbos Programme (CAPE) and Succulent Karoo Programme (SKEP); South African 
National Biodiversity Institute.
19 (i) Forestry Officer (Water and Forests), FAO, Thomas.hofer@fao.org;
(ii) Consultant, FAO paolo.ceci@fao.org
20 www.miningenvironmental.com/legal-brief/argentina-vetos-glacier-law
21 Dr. phil. nat. Dr. h. c., Professor of Geography and Sustainable Development, Uni-
versity of Bern, Switzerland
22 MSc in Soil Science, Coordinator, Regional Coordination Office, NCCR North-South, 
Addis Abeba, Ethiopia
23 Dr. phil. nat., Director, Avallo, Addis Abeba, Ethiopia
24 UNCCD Secretariat. In: “Women Pastoralists: Preserving traditional knowledge, facing 
modern challenges.” 
25 UNCCD-IFAD 2007. Initiative for People Centered Conservation (IPECON).
Mountains or Apus are sacred beings that represent the most important expression of 
human aspirations
26 Private Reserves of National Heritage, a new legal category recently formalised.
27 International consultant. mrcpagliani2@gmail.com
28 (i): Dr. phil. nat. Dr. h. c., Professor of Geography and Sustainable Development, 
University of Bern, Switzerland; (ii) MSc in Soil Science, Coordinator, Regional Coordi-
nation Office, NCCR North-South, Addis Abeba, Ethiopia.
29 http://assets.panda.org/downloads/humedalesaltoandinosingles.pdf
30 www.ramsar.org/pdf/mtg/mtg_himalaya_4th.pdf
31 CAMP, the Central Asian Mountain Program financed by the Swiss Agency for 
Development and Cooperation, was succeeded by the CAMP Network of non-profit 
and non-governmental grassroots organisations working on the concept of practical 
sustainable mountain development in 3 Central Asian countries, namely Kyrgyzstan, 
Kazakhstan and Tajikistan. 

32 www.unisdr.org
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