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Summary 

The objective of the study is to is to describe and assess the economic value of ecosystem services in Ugam-

Chatkal Snow Leopard Landscape (UCSLL), Uzbekistan, so as to provide evidence and arguments that can 

be used to make the economic case for investing in the conservation of snow leopard habitat. UCSLL 

comprises Chatkal Biosphere Reserve and Ugam-Chatkal Reserve, Ugam-Chatkal National Park, as well as 

forest enterprises, hunting management areas and other lands used for settlement, farming and 

infrastructure in Bostanlyk, Okhangaron and Parkent Districts, Tashkent Region. 

 

Ecosystem services 

UCSLL generates valuable ecosystem services. These are used as sources of energy, building materials, 

wild foods and medicines by the local community, enhance crop and livestock productivity in the region, 

underpin the tourism industry, protect human settlements and infrastructure against natural disasters, 

ensure clean and regular water supplies, and even play a role in mitigating global climate change.  

 

Ecosystem service beneficiaries 

Almost 200,000 people that live within and beside UCSLL depend on these ecosystem services for their 

income, subsistence and basic needs, as well as more than half a million livestock, 50,000 hectares of 

crops, hundreds of hotels and tourism businesses, hundreds of thousands of nature-based recreational 

visitors, and millions of downstream water users, electricity consumers, irrigated farmers, and water-

dependent industries in Tashkent Region and the Pskem, Koksu, Chatkal, Ugam and Chirchiq River Basins. 

 

The value of ecosystem services 

Just looking at selected priority ecosystem services, the values generated are worth more than UZS 3.83 

billion or USD 404 million a year. The largest share comes from watershed protection (46%) and 

pasture/fodder (27%). Support to other local livelihood activities (farming, wood and non-wood products 

used for household income and subsistence) are together worth some 13% of the total, disaster risk 

reduction 10%, while nature-based tourism currently accounts for just over 3%. The total value of UCSLL’s 

biodiversity and ecosystem services is of course far higher than this. 

 

The costs of ecosystem degradation and loss 

Traditionally, the cost-benefit calculations that have been used to inform decisions about what is the 

‘best’ or ‘most profitable’ land, resource and investment choices in the Ugam Chatkal landscape have paid 

little or no attention to ecosystem service values. In several cases they have resulted in development 

decisions which have not been in the greatest social and economic interest, because they have impacted 

negatively on UCSLL’s biodiversity and ecosystems. Continuing ecosystem degradation and loss will pose 

a grave risk to local, regional and even national development prospects, imposing costs of more than UZS 

29.03 trillion or USD 3.06 billion to Uzbekistan’s economy to 2044. 

 

The value-added from investing in biodiversity conservation 

In contrast, investing in biodiversity and ecosystem conservation generates a substantial return on public 

investment. Improved conservation and more effective PA management will secure ecosystem services 

worth more than UZS 135.57 trillion or USD 14.30 billion over the next 25 years, generating new and 

additional values of some UZS 35.88 trillion or USD 3.78 billion over and above the current situation.  

  



Summary 

 

ii The economic value of ecosystem services in Ugam-Chatkal snow leopard landscape 

 

Recommendations for integrating ecosystem values into decision-making 

Making the economic case for UCSLL does not just involve generating figures about its biodiversity and 

ecosystem services. However high these values are demonstrated to be in theory, they mean little unless 

the groups that manage, use and impact on the Ugam Chatkal landscape also feel that they receive 

sufficient, tangible gains from conservation. There remains a need to make sure that conservation is 

financially and economically attractive, feasible and sustainable for all concerned.  

 

The valuation exercise makes ten recommendations about needs and opportunities to better integrate 

information on ecosystem values into decision-making and management, so as to improve conservation 

incentives and finance: 

1. Communicate the economic rationale for investing in conservation to the decision-makers that 

are responsible for planning and allocating budgets to conservation in UCSLL.  

2. Present economic arguments and value information in the budget justifications, funding requests 

and project proposals developed by the agencies responsible for biodiversity conservation in 

UCSLL.  

3. Share information on the economic importance of ecosystem services and the value-added/costs-

avoided from more sustainable development choices with policy-makers, land and resource 

planners in the sectors that depend and impact on ecosystem services in UCSLL.  

4. Require that ecosystem service values are incorporated into the cost-benefit analyses and other 

economic and investment appraisals carried out to justify, select and evaluate land and resource 

developments in UCSLL.  

5. Use information on ecosystem benefits and costs as a basis for calculating penalties, fines and 

compensation for illegal or unsustainable land and resource uses in UCSLL.  

6. Use information on ecosystem values as a basis for reassessing or rationalising existing fees and 

charges for the use of UCSLL resources and facilities.  

7. Identify new revenue streams and charges for the use of UCSLL land and resources.  

8. Investigate the potential to develop payments for ecosystem services in UCSLL.  

9. Identify sustainable markets, products or services that can serve as conservation incentives for 

local communities in UCSLL.  

10. Advocate for UCSLL revenues to be retained and reinvested in conservation, such as through an 

extra-budgetary fund or trust fund. 
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1. INTRODUCTION: Background to the study 

About the project 

The UNDP/GEF/Government of Uzbekistan project ‘Sustainable natural resource & forest management in key 

mountainous areas important for globally significant biodiversity’ seeks to enhance the conservation and 

sustainable use of natural resources in the biodiverse high altitude mountain ecosystems of Uzbekistan. It 

works at the national level, and in two key snow leopard landscapes: the areas in and around Gissar Strict 

Nature Reserve and Ugam-Chatkal National Park. 

 

One component of the project is concerned with improving awareness and understanding of the economic 

value of wildlife and its natural habitats, and the local and regional economic consequences of ecosystem 

degradation. It involves three main activities. The first is to develop a practical and replicable methodology for 

ecosystem valuation, based on international best practice but tailored to the specific needs and context of 

Uzbekistan. The second is to carry out a pilot valuation study in Ugam-Chatkal Snow Leopard Landscape (the 

current document). The third is to produce guidelines for conducting ecosystem valuation in Uzbekistan. 

 

Why ecosystem valuation? 

The snow leopard (Panthera uncia) is a species of immense global conservation significance. It is also highly 

vulnerable. It is thought that snow leopard numbers have declined by 20 percent since 2000 (WWF 2015), and 

today it is estimated that only 2,700-3,400 mature individuals survive in the wild at the global level (McCarthy 

et al. 2017).  

 

In Uzbekistan, the snow leopard’s range spreads across an area of about 10,000 km2 of the Western Tien-Shan 

and Pamir-Alai mountains (Kreuzberg-Mukhina et al. 2004). Here, as elsewhere, it continues to face a number 

of acute pressures including competition with livestock, decline in prey, poaching, and killing by farmers and 

herders as retaliation for wildlife depredation. Perhaps the greatest (and most rapidly escalating) threat comes 

from habitat degradation and loss. This is largely the result of land conversion to agriculture, pasture, 

settlements and infrastructure. Climate change exacerbates many of these pressures and stresses. For 

example, changes in temperature and rainfall may in the near future render more than a third of existing 

habitat unsuitable for snow leopards, and warmer temperatures could also see the tree line shifting up the 

mountains and farmers planting crops and grazing livestock at higher altitudes, squeezing the remaining snow 

leopards into smaller and smaller pockets (WWF 2015). 

 

These threats necessitate taking urgent protective measures, of which habitat preservation is probably the 

most critical priority (Kreuzberg-Mukhina et al. 2004). Protected areas (PAs) play a particularly crucial role – 

almost two thirds of the snow leopard’s range in Uzbekistan is covered by two national parks (Ugam-Chatkal 

and Zaamin) and three reserves (Chatkal Biosphere Reserve, Ugam-Chatkal Reserve, Gissar State Nature 

Reserve and Zaamin State Nature Reserve). Yet, currently, these PAs face major management challenges. 

Funding remains low, staffing is often inadequate, large areas of the landscape continue to be used (and often 

over-used) for grazing and farming as well as being subject to rapid (and often unplanned) development for 

tourism, settlements, hydropower, irrigation, roads and other infrastructure. 
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Meanwhile, there remains a low awareness of the value of these protected landscapes – not just of their 

importance as habitat for snow leopard and other wild species, but also of the immense benefits they generate 

for the wider economy and society. As well as providing products such as fuel, building materials, wild foods 

and medicines, snow leopard landscapes directly support activities such as tourism and grazing. They also 

perform numerous other functions that underpin production, consumption and economic wellbeing in other 

sectors of the economy, as well as helping to save costs, reduce losses, and avoid damages. These include 

ecosystem services such as the regulation of downstream waterflow and quality, disaster risk reduction, 

climate stabilisation, crop pollination and seed dispersal, to name but a few.  

 

Ecosystem undervaluation means that these important services remain largely ignored when land and 

resource uses are planned, investment decisions are made, and budgets are allocated. The dominant 

development imperative continues to be one that emphasises the short-term gains associated with the rapid 

conversion and exploitation of biodiversity and ecosystems for more ‘productive’ or ‘economic’ uses. As long 

as there is seen to be little economic gain from conserving the natural environment and few costs or losses 

associated with its degradation, the threats to snow leopard landscapes continue apace. 

 

It is against this backdrop that the current study was commissioned to assess the value of ecosystem services 

in Ugam-Chatkal Snow Leopard Landscape (UCSLL), in the western part of Uzbekistan (Figure 1). The main 

motivation was the wish to bring evidence about the economic importance of biodiversity and natural 

ecosystems to the attention of decision-makers, and make the case for investing in the conservation of snow 

leopard habitat. 

 

Figure 1: Location of Ugam-Chatkal Snow Leopard Landscape 

 

Source: GIS data. 
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Content of the report 

In addition to this introduction (Chapter 1), the report contains four more chapters and a reference list: 

 Chapter 2 presents the methodology that was used to value ecosystem services, 

 Chapter 3 describes ecosystem-economic linkages in and around UCSLL for different sectors, 

stakeholders and levels of scale, 

 Chapter 4 analyses the value of key ecosystem services under the current baseline situation and 

assesses the economic consequences of ecosystem change, and 

 Chapter 5 draws conclusions about the economic case for conserving snow leopard landscapes, 

including the economic gains from investing in UCSLL as well as opportunities to capture ecosystem 

values as conservation incentives and finance. 

 





 

 

The economic value of ecosystem services in Ugam-Chatkal snow leopard landscape 5 

 

2. METHODOLOGY: How ecosystem services were valued 

A stepwise approach to identifying, estimating & capturing ecosystem values 

While being tailored specifically to the needs and conditions of Uzbekistan and UCSLL, the study approach 

follows globally-recognised best practice in ecosystem valuation. In particular, it builds on frameworks 

developed under global initiatives such as the Millennium Ecosystem Assessment (see Millennium Ecosystem 

Assessment 2005) and The Economics of Ecosystems and Biodiversity (see TEEB 2008, 2010, 2013). The study 

also draws from the toolbox of valuation techniques that has come into wide acceptance and common usage 

among environmental economists over the last two decades. The methodology is described in the sections 

below and elaborated in detail in the accompanying guidelines for the economic assessment and valuation of 

protected area ecosystem services in Uzbekistan (see Emerton 2019). 

 

One of the defining characteristics of the current valuation study is that it is oriented towards helping decision-

makers address and resolve real-world problems and challenges (namely, the need to make the economic case 

for investing in UCSLL). As such, it adopts the stepwise approach to valuation laid out by The Economics of 

Ecosystems and Biodiversity (TEEB). This is already widely applied in both conservation and development 

policy, planning and practice. TEEB offers a simple framework for using economic valuation in the real world, 

and helping decision-makers to better recognise, demonstrate and capture the values of ecosystems and 

biodiversity (see TEEB 2008).  

 

Figure 2: TEEB’s three-tiered approach to ecosystem valuation 

 
Adapted from TEEB 2010 

 

TEEB proposes a three-tiered approach to ecosystem valuation which begins by understanding the ecosystem 

and stakeholder context, goes on to assess and estimate values, and then identifies instruments and measures 

that can be used to strengthen decision-making (Figure 2; see TEEB 2010): 

 First of all, it is necessary to identify and assess the full range of ecosystem services affected and the 

implications for different groups in society. This requires considering the stakeholders and economic 

processes that depend and on impact on biodiversity and ecosystem services in UCSLL (chapter 3);  

 Second the value of ecosystem services should be estimated and demonstrated, using appropriate 

methods. This involves both looking at the present situation and analysing the possible changes over 

scale, time and distribution between groups that would result from changes in the status of UCSLL and 

the ecosystem services it generates (chapter 4); and 

 The third stage of TEEB, capturing the value of ecosystem services and seeking solutions, involves 

developing economically-informed policy instruments. Although the current study does not deal with 

these measures, it provides some broad conclusions and recommendations on conservation financing 

mechanisms and economic incentives that can be taken up by the project and the authorities 

responsible for managing UCSLL (chapter 5). 
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Study purpose & aims 

In line with this focus on using valuation as a tool to inform, influence and guide decision-making, careful 

attention was paid to framing the study context, purpose and target audience. This was done via a consultation 

process carried out in June 2019. It involved in-depth discussions with the project team, as well as meetings 

with relevant institutions in Tashkent, and with local authorities and community members in the Ugam-Chatkal 

landscape. In addition, a one-day roundtable was convened to engage with partner institutions, key experts 

and stakeholders. The aim was to identify and prioritise Ugam-Chatkal’s ecosystem services, and determine 

the most appropriate objectives for the study. These processes helped to select which of the many potential 

topics, decision-making processes and target audiences the valuation exercise should focus on (Figure 3). 

 

It was agreed that: 

 The geographical focus (where it will value ecosystem services) is Ugam-Chatkal Snow Leopard 

Landscape (UCSLL), including Chatkal Biosphere Reserve and Ugam-Chatkal Reserve, as well as Ugam-

Chatkal National Park (UCNP), forest enterprises, hunting management areas, settlements, farmland, 

Pskem hydropower facility, Charvak reservoir, and other water bodies; 

 The objective (what it sets out to do and deliver) is to describe and assess the economic value of 

ecosystem services in UCSLL, so as to provide evidence and arguments that can be used to make the 

economic case for investing in the conservation of snow leopard habitat, and support the development 

of conservation incentives and financing mechanisms; 

 The purpose (its intended influence on decision-making) is to strengthen the economic priority and 

financial viability of conservation in the Ugam-Chatkal landscape; 

 The target audience (who it seeks to influence) is government decision-makers and budget holders at 

central and local levels in the agencies that are mandated to manage the Ugam-Chatkal landscape, as 

well as key sectors that use, depend and impact on its ecosystem services; and 

 The intended outcomes (the effects it hopes to accomplish) are enhanced awareness of the value of 

ecosystem services, greater buy-in and support for UCSLL, and a more supportive economic and 

financial environment for conservation in the Ugam-Chatkal landscape. 

 

Figure 3: Target audiences and intended areas of decision-making support 
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Questions to be addressed 

Towards this purpose, the valuation study seeks to answer the overarching question: ‘how and why is it 

economically worthwhile to invest in conserving UCSLL?’ In turn, each of the five steps of the valuation process 

(as outlined below) builds the logic or ‘storyline’ which leads towards answering this overarching question, 

and generating the evidence and arguments that are required to strengthen the economic priority and 

financial viability of conservation in the Ugam-Chatkal landscape: 

1. Identifying ecosystem services and stakeholders: what types of ecosystem services does UCSLL 

generate, and for whom? 

2. Assessing ecosystem-economic linkages: how are ecosystem services linked to economic wellbeing for 

different stakeholder groups and sectors? 

3. Estimating ecosystem service values: how much are key economic benefits currently worth, and for 

which sectors and stakeholders? 

4. Demonstrating the economic consequences of ecosystem change: what are the economic costs and 

losses arising from ecosystem degradation and loss? 

5. Making the case for conservation investments, incentives and finance: how are costs and benefits 

distributed; where, how and for whom can ecosystem values be better captured to support 

conservation?  

 

Figure 4: Study steps and questions 

 v 

 

Identifying ecosystem services, stakeholders & economic linkages (Steps 1 & 2) 

The study first of all describes the full range of ecosystem services in UCSLL. Steps 1 and 2 identify these 

services and their main stakeholders, assesses the ways in which they are linked to production, consumption 

and economic wellbeing for different groups and sectors.  
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The study characterises ecosystem services according to the four basic categories suggested by the Millennium 

Ecosystem Assessment (MEA) − provisioning, regula�ng, suppor�ng and cultural services (Millennium 

Ecosystem Assessment 2005). As described in the MEA, together these services do not only generate products 

and raw materials, but also deliver the vital life support functions and productivity that is critical for human 

wellbeing.  

 

Figure 5: Categories of ecosystem services  

 
From Millennium Ecosystem Assessment 2005. 

 

Ecosystem services in UCSLL 

A combination of literature review, field visits and expert consultations identified nine categories of ecosystem 

services for UCSLL: wood-based biomass and energy, plant and animal-based food and ornamental products 

harvested for home consumption and commercial purposes; genetic materials; watershed protection; disaster 

risk reduction; climate regulation; biodiversity and wildlife habitat; recreation and learning; spiritual, symbolic 

and aesthetic significance. Chapter 3 describes, for each ecosystem service, the type of benefit generated (or 

cost avoided), linkages to economic activities and wellbeing, and main stakeholders. 

 

Estimating ecosystem service values (Step 3) 

Ecosystem services prioritised for valuation 

Due to difficulties in obtaining data, as well as time and resource constraints, it was not possible to value each 

and every one of the ecosystem services generated by UCSLL. The study focuses on priority services – those 

that were identified during the stakeholder consultation process as being of the most relevance to the study 

purpose and target audience in terms of building a convincing economic case for investing in conservation (see 

section above on ‘Study purpose & aims', Figure 3). Additional criteria for selection were the importance of 

ecosystem services in economic and conservation terms, level of pressure or threat, potential to develop 

conservation incentives and finance, and practical ease of valuation in terms of methodological needs and 

data availability. 
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Eight sub-groups of ecosystem services were prioritised for valuation: wood products (woodfuel and timber); 

non-wood forest products (medicinal plants, nuts, berries, mushrooms, honey and wild flowers); pasture and 

fodder; watershed protection (regulation of waterflow and water quality, silt and sediment control); disaster 

risk reduction; climate mitigation (carbon sequestration and storage); pollination of crops; and nature-based 

tourism (which, in turn, partially reflects species habitat, spiritual, symbolic and aesthetic values).  

 

The ecosystem valuation toolbox 

The baseline or current economic value of priority ecosystem services is presented in the first sections of 

Chapter 4. This is calculated using the standard toolbox of methods that has been developed over the last 

decades to value environmental goods and services that cannot be accurately estimated from market prices 

(Figure 6). Further details are given in the accompanying guidelines for the economic assessment and valuation 

of protected area ecosystem services in Uzbekistan (see Emerton 2019).  

 

Figure 6: The toolbox of commonly-used ecosystem valuation methods 

 

Adapted from Emerton and Bos 2004. 

 

A variety of different methods were applied (Figure 7), selected based on the best technical fit and applicability 

to particular ecosystem services, as well as practical considerations such as time, budget and data. As there 

was only a very limited budget and time frame allocated to the study, there was a heavy reliance on secondary 

sources. Both the availability and quality of information posed a major constraint. Biophysical and 

socioeconomic data on the Ugam-Chatkal landscape contains major gaps, and in some cases shows significant 

inconsistencies (and even contradictions) between different sources. A series of rapid socioeconomic surveys 

and focus group discussions were carried out in selected communities, chosen to reflect the range of ecological 

and socio-economic conditions found in UCSLL, as well as to cover different administrative land units (the 

coverage is specified in the paragraphs below on valuation methods). The study also benefited from detailed 

GIS data on land use and vegetation cover which had already been collected and analysed as part of the 

project, which was extended and tailored for the purposes of the valuation exercise. 
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Figure 7: Ecosystem valuation methods applied in the study 

 
 

How the area of UCSLL land units was estimated 

As mentioned above (see section on ‘Study purpose & aims’), the geographical focus of the study is Ugam-

Chatkal Snow Leopard Landscape (UCSLL), including Ugam-Chatkal National Park (UCNP), Chatkal and Ugam-

Chatkal Biosphere Reserves, as well as forest enterprises, hunting management areas, settlements, farmland, 

Pskem hydropower facility, Charvak reservoir, and other water bodies. Valuation estimates are calculated and 

expressed for four categories of land units: 

 Conservation areas in UCSLL: Chatkal Biosphere Reserve, Ugam Chatkal Reserve. UCNP; 

 Forest enterprises and hunting management areas in UCSLL: Burchmulla forest enterprise (containing 

Akbulak and Karangitugay hunting management area) and Akhangaran forest enterprise; 

 Other lands in UCSLL in Bostanliq, Okhangaron and Parkent Districts; and  

 Lands within 5km of UCSLL in Bostanliq, Okhangaron and Parkent Districts. 

 

The area of each of these land units inside and adjacent to UCSLL was calculated using GIS data. GIS calculations 

were also used to estimate the area of land under different land use, land cover and slope categories. Due to 

uncertainties or gaps in data, two small simplifications were made to the area data.  

 

The first adjustment was to regularise different GIS data estimates. The GIS data was obtained from two 

sources, which were not always consistent in their area estimates for different land unit – although it should 

be noted that the two sets of data were very similar, and varied only by tens of hectares. For this reason, the 

two different data sources were adjusted to show exactly the same areas. This was done by applying a 

proportional multiplier to the disaggregated data on different land use, land cover and slope to make it 

consistent with the estimates of the total area in each land use category. 

 

Second, exact estimates of the area of the Okhangaron District component of UCSLL under Akhangaran Forest 

Enterprise and other lands were not available. It was however known that the total area of UCSLL in 

Okhangaron District is 41,081 ha, and that the vast majority of this land is comprised of Akhangaran Forest 
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Enterprise (Figure 8). In order to simplify the calculations, it was assumed that the forest enterprise accounts 

for the entire area of UCSLL in Okhangaron District. 

 

Figure 8: Area of Okhangaron District and Akhangaran Forest Enterprise in UCSLL 

 
 

How the UCSLL human population was estimated 

The human population living inside and within 5 km of UCSLL was extrapolated from 2010 data for rural and 

urban areas of Bostanliq, Okhangaron and Parkent Districts, updated to 2019 levels using Tashkent region 

annual growth rates (Uzstat 2019). The resulting average rural population density figures were applied to 

populated areas inside and within 5 km of UCSLL, calculated from GIS data. Strictly protected zones, forest 

enterprises and hunting management areas were assumed not to have any permanent human population. The 

average household size in each UCSLL district was obtained from focus group discussions. 

 

How wood & non-wood forest products were valued 

The value of wood and non-wood forest products was estimated using market price techniques. The 

calculations looked at sanitary cuttings generated by forest enterprises, and products harvested for home 

consumption and sale by local households in other parts of UCSLL.  

 

Forest enterprise revenues were valued based on the average annual income earned between 2016 and 2018. 

Data on local forest harvests were obtained from focus group discussions held in Pskem Village (MFJ Pskem, 

Bostanliq District), Ertosh village (Kuksaroy IFF, Okhangaron District) and Zarkent village (MFJ Istiklol, Parkent 

District). Households were asked to list the main products obtained from UCSLL, and then to state the level of 

local participation in that harvesting activity, the amount of product collected and average price in each month 

of the year, as well as the proportion of the harvest consumed at home and sold. Information was also 

collected about where the products are collected from, and where they are sold. 

 

The results of the focus group discussions were extrapolated up to the entire UCSLL population in each of the 

districts surveyed.  
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How pasture & fodder were valued 

Three methods were used to calculate the value of UCSLL pasture and fodder: replacement cost, effect on 

production and market price techniques. The replacement cost approach looked at the purchased feed 

required to substitute for UCSLL pasture and fodder. The effect on production approach assessed the 

contribution of UCSLL pasture and fodder to annual livestock production values. The mid-point estimate of 

these two value sets was applied to the local livestock kept on farms and common pastures located within 

UCSLL, and the outside herds grazed under permit on forest enterprise lands. In addition, information collected 

on the market value of household fodder collection is presented, to further explain and elaborate these value 

estimates. 

 

The number of grazing permits was obtained from forest enterprise records. Data on local livestock were 

obtained from twenty one MFJ and IFF inside and within 5 km of UCSLL, including rates of ownership, average 

herd size and composition, and frequency/seasonality of use of UCSLL for pasture and fodder. The more 

detailed focus group discussions held in Pskem, Ertosh and Zarkent villages (see above section on ‘How wood 

& non-wood forest products were valued’) provided information about the contribution of UCSLL pasture and 

fodder to annual nutritional intake, the weight added each day to livestock, purchased feed prices, conversion 

ratios between purchased feed and natural pasture/fodder, annual livestock productivity and income. In 

addition, the focus groups provided separate information about local participation in fodder harvesting, the 

amount collected and average price in each month of the year, as well as the proportion consumed at home 

and sold. 

 

How watershed protection & disaster risk reduction were valued 

Watershed protection and disaster risk reduction services were valued using damage costs avoided and 

replacement cost techniques. The former looked at the avoided losses to human settlements, infrastructure 

and production due to the protection offered by ecosystem services against landslide and flood damages. The 

latter looked at the costs of replicating ecosystem services through artificial or engineered water infrastructure 

(for example accessing alternative water sources, building additional water storage or treatment facilities, or 

constructing hillside protection and flood control structures).  

 

Due to the lack of primary data for the UCSLL landscape, these techniques drew on ‘benefit transfer’ or ‘value 

transfer’ methods. These use value estimates from studies which have been carried out in other sites, adjusted 

to local conditions (see Brander 2013). They are commonly used in cases where biophysical information is 

scarce. It is however worth noting that caution must always be applied, due to the limitations of extrapolating 

value estimates to other sites that might have very different biological, ecological and socio-economic 

characteristics. For this reason, a conservative approach has been taken, and efforts have been made to ensure 

that the transferred values are as appropriate as possible to the situation of UCSLL and Uzbekistan.  

 

Three specific types of value were considered: moderation of extreme events, erosion and sediment control, 

and waterflow regulation. A total of 54 useable and applicable value transfer estimates were compiled, drawn 

from studies carried out in other high altitude forest, grasslands and meadow systems in montane areas of 

Asia and Southern/Eastern Europe. Although a larger number of estimates (more than 100) were found in the 

literature referring to sites and studies that were potentially applicable to UCSLL, almost half of these were 

deemed unreliable in their methodology, assumptions and/or calculations, and were therefore excluded. All 
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of the screened estimates were adjusted to bring them to 2019 Uzbekistan equivalent values, using a 

consumer price index deflator to reflect inflation, and applying purchasing power parity conversion factors to 

account for differences in countries’ relative price levels and exchange rates. This yielded per hectare unit 

values for each category of watershed protection and disaster risk reduction service (Table 1). 

 

Table 1: Value transfer estimates for watershed protection and disaster risk reduction  

 

Moderation of extreme events Erosion and sediment control Waterflow regulation 

Value/ha/year 

USD UZS mill USD UZS mill USD UZS mill 

Forest 262 2.48 260 2.47 757 7.18 

Grassland 86 0.82 156 1.48 379 3.59 

Source: ADB 2010, Ayumi and Chanhda 2009, Bann 1997, Barton et al 2011, Biao et al 2010, Bliem et al 2008, Ceroni 2007, Chaibai et al 2009, Emerton 
& Bat-Ochir 2013 , Emerton & Yan Min Aung 2013, Emerton et al 2014 , Getzner 2009, Goio et al 2008, Hansen & Top 2006, Häyhä et al 2015, Koulov 
et al 2017, Krieger 2011, Kubiszewski et al 2013, MARD 2008, Nabangchang 2010, Notaro & Paletto 2012, Pagiola 1998, Paletto et al 2015 , Považan et 
al 2014, Rosales et al 2005, Szerényi et al 2008, UNORCID 2015 , Vadineanu et al 2008, Verma et al 2017, Vu Tan Phuong 2009, Wilson 2014, World 
Bank 2019. 

 

The resulting per hectare values were applied to the forest and grassland areas in UCSLL that play a role in 

watershed protection and disaster risk reduction. As the study resources, budget, time and available data did 

not permit detailed hydrological or biophysical modelling, slope class was used as a proxy for the level of 

ecosystem services provided. Although an imperfect indicator, this provides some suggestion of the likely 

vulnerability of different areas to runoff and erosion – and thus of the importance of vegetation cover to 

watershed protection and disaster risk reduction. Only forest and grassland on ‘hilly’, ‘steep’ and ‘very steep’ 

slopes (i.e. those above 10 per cent) was considered to play a significant role (as suggested in Wischmeier & 

Smith 1978), with vegetation on slopes greater than 40 per cent considered critical in preventing serious 

erosion and landslides (from Forbes & Broadhead 2011). Estimate of vegetation cover in each of three main 

slope classes (10-25%, 25-40% and >40%) were drawn from GIS data. A weight factor was then applied. Full 

ecosystem service values were ascribed to vegetated areas on >40% slopes, half value to 25-40% slopes, and 

quarter value to 10-25% slopes.  

 

How climate mitigation was valued 

Climate mitigation was valued using market price techniques, based on the prevailing voluntary carbon market 

price for improved forest management and afforestation/reforestation projects of USD 8.80/tCO2e (Hamrick 

and Gallant 2017). This translates to a 2019 figure of USD 9.2/tCO2e. This provides a conservative, lower-bound 

estimate, and is commonly used to value nature-based approaches to climate mitigation. An alternative 

method would be to calculate the avoided social costs of higher levels of carbon dioxide in the atmosphere. 

This tends to return much higher figures, estimated at something between USD 11-52/tCO2e (Wilson 2014). 

 

This price was applied to the total area of coniferous and lowland forest in UCSLL (derived from GIS data). The 

carbon sequestration rates computed for natural juniper forests in montane areas of Uzbekistan of 0.20 

tc/ha/year (taken from Uzhydromet 2016) were applied to coniferous forest areas. For lowland forest, data 

were available only on mountain pistachio (0.18 tc/ha/year) and poplar (0.33-0.98 tc/ha/year). A conservative 

0.25 tc/ha/year was therefore assumed. No Uzbekistan estimates were available for alpine meadows or 

grasslands, so a conservative estimate of 0.3 tc/ha/year was used, based on studies carried out in comparable 

montane ecosystems (see Abberton et al. 2009, Alonso et al. 2012, Ciais et al. 2010, Chen et al. 2017, Gao et 

al. 2007, Janssens et al. 2003, Liu et al. 2016). Due to a lack of data on the growing stock, age composition or 
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quality of forest, it was not possible to account for variation in sequestration rates. A factor of 3.67 was used 

to convert carbon storage figures (expressed in tonnes of carbon, tC) to tonnes of carbon dioxide equivalent 

(tCO2e), the unit by which certified emissions reductions are measured and priced. 

 

It should be noted that the study looked only at the value of carbon sequestered by natural vegetation in 

UCSLL (i.e. the value of stored carbon added each year). Data were not available for soil carbon sequestration, 

The study also did not calculate either the total stock value or avoided emissions due to reduced deforestation 

and forest degradation. These calculations would require a level of modelling and data complexity that were 

not feasible within the scope of the current study. Valuation was also limited to the climate mitigation services 

provided by coniferous forest, as this was the only vegetation type for which site-level estimates of carbon 

sequestration were available. No data on carbon sequestration could be found for lowland forest areas, 

grasslands, meadows or wetlands. 

 

How crop pollination, pest control & seed dispersal were valued 

The contribution of wild insects, birds, bats and other mammals to crop pollination, pest control and seed 

dispersal was valued using a combination of production function and market price techniques. This looked at 

the contribution of natural pollinators to the market value of crop output (both home-consumed and sold). 

 

District-level information on cultivated areas, yields, production and prices in Bostanliq, Okhangaron and 

Parkent were used to model cropping patterns and gross margins for the agricultural land inside and within 5 

km of UCSLL (obtained from GIS data). As there were no accurate GIS data available on cropped areas, these 

figures were extrapolated from other data. For cultivation inside UCSLL, survey data collected from local 

authorities on agricultural land use in the Bostanliq part of UCSLL were extrapolated to farmed areas of 

Parkent. District level averages of the proportion of land under different crops were transferred to parts of 

Bostanliq, Okhangaron and Parkent District within 5km of UCSLL. 

 

Having established the area under different crops in and around UCSLL, dependency ratios established by FAO 

and others (see, for example, Gallai & Vaissière 2009, Losey & Vaughan 2006, McGregor 1976) were used to 

calculate the contribution of wild animal pollinators to production (Table 2).  

 

Table 2: Crop dependency on animal pollination, pest control and seed dispersal 

Crop Dependency Crop Dependency Crop Dependency Crop Dependency 

Almond 65% Garlic 0% Peas 0% Sunflower 25% 

Apple 65% Grapes 0% Plum 65% Sweet cherry 65% 

Apricot 65% Leek 0% Potato 0% Tomato 5% 

Corn 0% Mung beans 25% Safflower 5% Walnut 0% 

Cucumber 65% Peach 65% Soybean 25% Watermelon 95% 

Source: Gallai & Vaissière 2009, Losey & Vaughan 2006, McGregor 1976. 

 

How nature-based tourism was valued 

The study focuses on nature-based tourism, defined as tourism based on the natural attractions of an area. 

Examples include birdwatching, photography, camping, hiking, mountaineering, skiing, rafting, hunting and 

fishing. Two components of value were considered: value-added by visitor spending, and the consumer surplus 
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associated with the UCSLL landscape and biodiversity (over and above what tourists actually pay to visit UCSLL 

and use its facilities). 

 

Market price and simplified travel cost techniques were used to estimate the value-added by visitor spending. 

Information was collected from UCSLL authorities, tour operators and other experts on visitor numbers and 

places of origin, average length of stay, and the costs of transport, accommodation and living expenses for 

each of the main nature tourism destinations in UCSLL (Beldersay, Charvak, Chimgan, Pskem, Takayangak and 

Urengach). Spending patterns were modelled for each destination, incorporating four different categories of 

visitors (independent and package tourists coming from Gazalkent and Tashkent city). Figures were also 

obtained from the National Park authorities on park entry fees and other revenues collected at Qorabuloq 

gate to UCNP (no data were available for other entry points) and Akbulak, Karangitugay, Parkent and 

Akhangaran hunting management areas. Although Parkent and Akhangaran hunting management areas are 

located just outside UCSLL, it is assumed that the national park plays a key role in maintaining their wildlife 

populations, providing occasional or seasonal habitat, food and refuge. 

 

Value transfer techniques were used to calculate the total consumer surplus or willingness to pay associated 

with the UCSLL landscape and biodiversity. As described above (see section on ‘How watershed protection & 

disaster risk reduction were valued’), the transferred values were carefully selected from sites that most 

closely represented UCSLL in socioeconomic and ecological terms, and which referred to a similar profile of 

visitors and tourist experiences (mainly protected areas in Asia and Southern/Eastern Europe with montane 

landscapes and iconic large mammals). Nine useable estimates were found, expressed as willingness to pay 

per visitor per trip (Baral et al 2008, Ceroni 2007, Getzner 2009, KC et al 2013, Maharana et al 2000, Pandit et 

al 2015, Považan et al 2014, Schutgens et al 2018). These values were adjusted for inflation and purchasing 

power parity price/exchange rate differentials, and applied to UCSLL visitors. 

 

Demonstrating the economic consequences of ecosystem change (Step 4) 

How the scenarios were modelled 

Step 4 of the study looks at how the current baseline ecosystem values (calculated in step 3) might be 

transformed if there is a change in UCSLL’s conservation status (and thus generation of ecosystem services). 

The economic consequences of ecosystem change are described in the second part of Chapter 4.  

 

In order to do this, the study compares and contrasts two possible scenarios for the UCSLL landscape. One is 

effective PA conservation, and the other progressive ecosystem degradation.  

 

The first scenario illustrates the economic gains and value-added over the current situation, should UCSLL 

continue to be effectively managed into the future (the difference between the green and red lines in Figure 

9) - what the local, national and even international economy stands to gain from investing in conservation. 

The second scenario shows the economic costs and damages that will arise if UCSLL’s conservation status 

deteriorates further (the difference between the blue and red lines in Figure 9) - a minimum indicator of the 

losses that will be incurred if biodiversity and ecosystems are not adequately conserved. Taking the current 

year 2019/20 as the baseline, the scenarios are modelled over a 25-year period to 2044/45.  
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Figure 9: Modelling the economic impacts of continuing ‘business as usual’ 

 
 

There are currently no detailed biophysical data, indicators or targets regarding changes in UCSLL’s 

conservation status and ecosystem functioning over time, either in the past or future. A simplified model of 

changes in ecosystem service values under the two different scenarios has therefore been developed, based 

on work already carried out by the project to analyse changes in vegetation and biomass density (Rozhojhaeva 

2018 a,b). This interprets remote sensing data using a normalised difference vegetation index (NDVI), and 

compares six categories of vegetation cover and density between 1999, 2008, 2011 and 2015 (Table 3). 

 

Table 3: NDVI vegetation cover classes for UCSLL 

Vegetation category NDVI index Description 

Ice and snow -1.0-0 Water, snow, ice 

Bare ground 0-0.1 Open ground, eroded land, arable land, rocks, roads 

Steppe 0.1-0.2 Dry vegetation cover, earth 

Low density vegetation 0.2-0.35 Grassy vegetation, dispersed trees and shrubs, alpine and subalpine meadows 

Mid-density vegetation 0.35-0.45 Shrubs, deciduous and coniferous trees 

High density vegetation 0.45-1.0 Shrubs, deciduous and coniferous trees 

Rozhojhaeva 2018 a,b. 

 

Based on these figures, a composite measure of vegetation quality/area was developed, to serve as an 

indicator of changes in ecosystem service values. A weight was applied to each category of vegetation density 

based on its assumed ability to generate ecosystem service values. A weight of 1 was applied to high density 

vegetation areas, 0.55 to mid-density, and 0.38 to low density. The weighted area under each category of 

vegetation density in UCSLL was calculated, and aggregated into a single figure for each of 1999, 2008, 2011 

and 2015 (the years for which NVDI data were available). The average annual percentage change in this 

composite vegetation quality/area index was determined for each time period (1999-2008, 2008-2011, 2011-

2015, and 1999-2015).  

 

The average annual percentage decline in the index of vegetation quality/area between 2011-15 was taken as 

the basis of modelling changes in ecosystem service values under the ecosystem degradation scenario, while 

the average annual percentage increase between 1999-2015 was applied to the conservation scenario. To 

account for variation in the rate of habitat degradation/improvement and to reflect threshold effects, a 

curvilinear trajectory of change was assumed. The analysis compares the economic value of ecosystem 

services under each scenario with the current baseline, and with each other. Net present values (NPVs) are 
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calculated by applying a 10 per cent discount rate to streams of future costs and benefits (reflecting the 

prevailing opportunity cost of capital in Uzbekistan). 

 

It should be noted that the time, data and other resources available for the study did not permit anything 

more than a very rudimentary scenario analysis to be carried out. It is assumed that ecosystem service unit 

values vary in direct proportion to changes in natural vegetation cover, adjusted for different levels of quality 

(density). The opportunity costs associated with alternative land uses that might replace natural vegetation 

are not included, and all real prices are assumed to remain constant. Although changes in user population are 

assumed (based on projected population growth rates), no shifts in utilisation patterns are factored in (there 

are no changes in the per capita demand for products or services), and no major new infrastructure or land 

use developments are modelled. While this type of simplified economic model and ceteris paribus assumptions 

are justifiable given the study’s limited scope and resourcing, they represent a considerable oversimplification 

of the actual situation.  

 

Making the case for conservation investments, incentives & finance (Step 5) 

Step 5 brings together the evidence and arguments developed in Steps 1, 2, 3 and 4 with an analysis of the 

needs and opportunities to improve still further the economic return and financial viability of conservation. It 

answers the overarching question posed at the start of the study ‘how and why is it economically worthwhile 

to invest in conserving UCSLL?’. 

 

The first part of Chapter 5 presents the economic case for investing in the conservation of snow leopard 

habitat, tailored to the study purpose and target audience. The chapter then goes on to diagnose where, how 

and for whom the current distribution of ecosystem benefits and costs may be discouraging or undermining 

PA management effectiveness and conservation goals in the Ugam-Chatkal landscape, and where, how and 

for whom there may be needs, niches or opportunities to reallocate, redistribute or capture ecosystem values 

in support of conservation. The aim is to draw out recommendations that can be taken forward by the project 

about concrete instruments that might have the potential to serve as conservation incentives and financing 

mechanisms for UCSLL. It is however beyond the scope of the valuation study to provide detailed 

recommendations about the feasibility, design or implementation of specific instruments or interventions. 

 

Constraints and limitations to economic valuation 

It should be emphasised that the current study is an extremely ambitious one, given that it is based almost 

entirely on pre-existing information, and was carried out over a very short time frame and with extremely 

limited resources. As already noted above, the quality and availability of data, in particular, presented major 

problems.  

 

Another important set of constraints relates to questions of causality, attribution and incrementality. This is 

especially the case for the scenario analysis. In most cases, there is little or no quantitative biophysical evidence 

that can be used to model the links between particular habitat types and land uses with the provision of a 

given quantity or quality of ecosystem services. At the same time, it is not known with certainty what the 

effects of improved conservation management (or, conversely, landscape degradation and loss) in UCSLL will 

be on ecosystem services. Insufficient information also exists about the sustainability of current and future 

land and resource uses, as well as non-linearities and threshold effects in ecosystem functioning. This has 
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implications for the projections and scenarios modelled in the study. These inevitably over-simplify the 

complex dynamics and relationships at play in UCSLL. 

 

In summary, both the valuation of the current ecosystem service and value baseline and the extrapolation of 

these figures into the future is imprecise and risky, and involves many unknowns. The study represents one of 

the first attempts to value and model ecosystem services in UCSLL (and Uzbekistan), and its findings should be 

understood within these limitations. They offer partial, indicative estimates, generated for communication, 

awareness and policy/management support purposes only. It is to be hoped that as better and more accurate 

information becomes available, the value estimates can be updated and improved. 
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3. FINDINGS: Ecosystem service-economic linkages  

The Ugam-Chatkal snow leopard landscape 

Management and administration 

Ugam-Chatkal Snow Leopard Landscape (UCSLL) links a number of distinct land units, administered by different 

institutions, under a variety of management regimes (Figure 10). Chatkal State Biosphere Reserve (managed 

by Goscomecology, the State Committee on Ecology and Environmental Protection) and Ugam-Chatkal 

Biosphere Reserve (controlled by JSC Oʻzbekiston Temir Yoʻllari, Uzbekistan Railways) form the core zones, and 

as such are strictly protected. Ugam-Chatkal National Park is under the control of Tashkent Regional 

Administration. Two forest enterprises and two hunting areas are under the jurisdiction of the State 

Committee for Forestry, Goscomles. Areas of farms, pastures and settlements, as well as reservoirs and a 

hydropower scheme, are also located in UCSLL. 

 

Figure 10: Ugam-Chatkal Snow Leopard Landscape land units 

 
Source: GIS data. 

 

The size, conservation regime and management administration of the area that is now UCSLL has undergone 

a number of changes over time. Chatkal State Nature Reserve was first established in 1947. By 1960 it covered 

an area of 35,274 ha, separated into two blocks some 30 km apart from each other: Bashkizilsay on the south-

western slopes of the Chatkal ridge, and Maidantal on the northern slopes (ACBK et al. 2015). In 1978 it was 

designated as a UNESCO Man and Biosphere Reserve, with a total area of 47,945 ha.  
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In 1990 Ugam-Chatkal State Natural Park was 

established (574,590 ha), incorporating adjacent forest 

enterprises and hunting areas. In 2016 Chatkal State 

Biosphere Nature Reserve was split into two separate 

management units, based around Bashkizilsay (11,018 

ha) and Maidantal (24,706 ha) blocks. The former was 

transferred to JSC Oʻzbekiston Temir Yoʻllari and 

became Ugam-Chatkal Biosphere Reserve, while the 

latter is managed by Goscomecology as Chatkal State 

Biosphere Reserve. 

 

As described in Chapter 2, the focus of the current 

study is UCSLL, including Chatkal Biosphere Reserve 

and Ugam-Chatkal Reserve, Ugam-Chatkal National 

Park, as well as forest enterprises, hunting 

management areas and other lands used for 

settlement, farming and infrastructure. Current GIS 

data record a total area of just under 560,000 ha for 

these land units (Table 4).  

 

Conservation status 

Ugam-Chatkal Snow Leopard Landscape covers almost all of the south-western spurs of the Western Tien Shan 

mountains: Koksu, Ugam, Maidantal, Pskem and Chatkal ridges. Ranging in altitude from 1,110 to 4,000 metres 

(Figure 11), it spans midland, forest and alpine zones, and includes mountain steppes, montane forests, rocks, 

alpine meadows, river valleys and floodplain forests (UNESCO 2019a; Figure 12). Almost 133,000 ha or 24% is 

covered by alpine meadows, 130,726 ha or 23% by coniferous and lowland forest, 58,193 ha or 10% by 

grassland, and the remaining 236,683 ha by snow, ice, water, rocks, built-up areas and bare land (Table 7).  

 

Table 5: Vegetation and land cover in UCSLL 

  

Area (ha) 

Total Agriculture* Grassland 
Alpine 

meadow 
Lowland 

forest  
Conifer 

forest 
Other* 

Chatkal Biosphere Reserve 24,854 - 2,153 4,135 76 10,576 7,913 

Ugam Chatkal Reserve 42,985 - 10,882 5,817 916 20,530 4,840 

Burchmulla forest enterprise 355,402 190 23,439 78,601 8,586 54,873 189,712 

Of which:        

Akbulak hunting management area 8,419 - 885 2,285 75 2,598 2,577 

Karangitugay hunting management area 24,970 - 722 6,012 395 994 16,848 

Akhangaran forest enterprise 41,801 1 13,512 5,164 138 10,175 12,810 

Bostanliq District other 73,432 180 5,412 31,351 7,830 11,612 17,046 

Okhangaron District other - - - - - - - 

Parkent District other 20,554 81 2,795 7,905 654 4,758 4,361 

Inside UCSLL 559,028 
453 58,193 132,974 18,201 112,525 236,683 

0.1% 10.4% 23.8% 3.3% 20.1% 42.3% 

Source: From GIS data. *Figures are lower than actual cultivated area, due to the fact that, in reality, farmlands overlap other mapped land 
use/vegetation categories such as grasslands and alpine meadows. ** Includes snow, ice, water, rocks, built-up areas and bare land. 

Table 4: Land units in UCSLL 

 Area (ha) 

Conservation areas  67,839  

Chatkal Biosphere Reserve  24,854  

Ugam Chatkal Reserve  42,985  

Forest enterprises & hunting areas  397,203  

Burchmulla (Bostanliq District)  355,402  

Of which  

Akbulak Hunting Management Area  8,419  

Karangitugay Hunting Management Area  24,970  

Akhangaran (Okhangaron District)  41,801  

Other lands   93,986  

Okhangaron District  73,432  

Parkent District  -  

Bostanliq District  20,554  

Total  559,028  

Source: GIS data, rounded to the nearest 100 ha or 1 km2. Note: 
Mapped boundaries vary slightly between different layers, and do not 
always correspond exactly to recorded administrative boundaries. 



Findings: ecosystem service-economic linkages 

 

The economic value of ecosystem services in Ugam-Chatkal snow leopard landscape 21 

 

Figure 11: UCSLL topography and elevation 

 
Source: GIS data. 

 

Figure 12: Land cover in UCSLL 

 
Source: GIS data. 
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Natural vegetation cover, particularly forest, is generally much higher in strictly-protected areas of UCSLL: for 

example, current data show 43% forest cover in Chatkal Biosphere Reserve and 50% in Ugam Chatkal Reserve. 

These figures are, however, slightly lower than earlier estimates for Chatkal State Biosphere Reserve, which is 

recorded as having almost 60% forest and woodland cover (UNESCO 2019b), with about one third of the 

reserve showing 100% cover and more than a half of the remainder having 80% cover (ACBK et al. 2015). The 

dominant species are juniper (Juniperus spp.), occupying around a quarter of the area, as well as apple (Malus 

spp.) and cherry plum (Prunus spp.), with birch (Betula spp.), willow (Salix spp.), poplar (Populus spp.) and 

walnut (Juglans regia) also found.  

 

Further details of the flora and fauna found in UCSLL are given below in the sections on ‘Plant genetic materials’ 

and ‘Biodiversity & wildlife habitat’. Overall, the Ugam-Chatkal landscape contains exceptionally rich 

biodiversity (IUCN 2017), with a considerable proportion of endemic species and communities, as well as rare 

and threatened species (UNESCO 2019b). A such, it is recognised as an area of global conservation significance. 

Both Chatkal Biosphere Reserve and Ugam Chatkal Reserve form components of the Western Tien Shan 

landscape, which was inscribed on the World Heritage List in 2016 as a Mixed Natural and Cultural World 

Heritage Site. This is a transboundary area covering some 528,177 ha, which spans the Republic of Kazakhstan, 

Kyrgyz Republic and Republic of Uzbekistan (ACBK et al. 2015). In addition to UCSLL, the Western Tien Shan 

World Heritage Site incorporates a network of PAs in neighbouring countries, including Karatau and Aksu-

Zhabagly State Nature Reserves and Sairam-Ugam State National Nature Park in Kazakhstan, Sary-Chelek State 

Biosphere Nature Reserve, Besh-Aral and Padysha-Ata State Nature Reserves in Kyrgyzstan.  

 

Various internationally-designated Important Bird and Biodiversity Areas (IBAs), as identified by BirdLife 

International, overlap or are contiguous with UCSLL. These include the Oygaing River Valley on the Pskem ridge 

(138,896 ha) and Pulatkhan Gorge (2,323 ha), both in Bostanliq District, Bashkyzylsay (11,431 ha) in Ugam-

Chatkal Biosphere Reserve, and Tereklisay (5,294 ha) in Chatkal State Biosphere Reserve (BirdLife International 

2019a-d). The International Union for the Conservation of Nature (IUCN) and Critical Ecosystem Partnership 

Fund (CEPF) have also identified a number of key biodiversity areas (KBAs) in and around UCSLL, defined as 

sites that contribute significantly to the global persistence of biodiversity. These include the Pskem River Basin, 

Karzhantau Ridge, Chimgan, Akbulak River Basin and Bashkyzylsay River Basin (CEPF 2017).  

 

Local socio-economy 

The territory of UCSLL spans three administrative districts: Bostanliq, Okhangaron and Parkent, all in Tashkent 

Region1. The population of Tashkent Region is estimated at 2.89 million in 2019, 51% of whom are rural, while 

Tashkent city contains an additional 2.51 million inhabitants (Uzstat 2019). The total population of Bostanliq 

District is estimated at some 180,000 persons, Okhangaron 87,500 and Parkent 129,0002. Just over a quarter 

of the residents of these three districts lives inside UCSLL, and 22% within 5 km (Table 6). 

 

This puts the permanent human population living inside UCSLL at around 102,000 persons or 22,300 

households, and the park-adjacent population at some 88,300 persons or 15,900 households. These figures 

are consistent with – although slightly higher than – earlier estimates. For example, in 2015, it was estimated 

 
1 There are many different transliterations of place names in Uzbekistan, based on various combinations of O’zbek, Russian and Anglicized spellings. 
Wherever possible, the current report adopts those used in the English language official statistics published by the State Committee of the Republic of 
Uzbekistan on Statistics (see https://stat.uz/en/). 

2 Calculated by applying 2010-2019 population growth rates for Tashkent Region to 2010 District-level population figures (Uzstat 2019). 
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that UCNP had a permanent human population of approximately 13,000 households or 68,000 people 

(UNDP/GEF 2016). By 2018 the population was thought to be something over 70,000 people (UCNP Director, 

pers. comm.).  

 

Table 6: Human population in and around UCSLL 

  Area (km2) 
Permanent population % total District  

population Persons Households 

Inside UCSLL 5,590 102,067 22,285 26% 

Reserves, forest enterprises and hunting management areas 4,650 - - - 

Other Bostanliq District 734 77,785 18,339 43% 

Other Okhangaron District - - - 0% 

Other Parkent District 206 24,283 3,946 19% 

Within 5 km of UCSLL 1,006 88,343 15,899 22% 

Bostanliq District 174 18,416 4,342 10% 

Okhangaron District 445 24,244 4,134 28% 

Parkent District 387 45,683 7,423 35% 

Total inside and Within 5 km of UCSLL 6,596 190,411 38,184 48% 

Source: Area from GIS data. Number of persons calculated by applying 2019 rural population density figures for each District to land areas. Rural 
population density based on total District population figures and total land area (Uzstat 2019), excluding forest enterprises and hunting management 
areas so as to get average density for populated areas only. Number of households calculated using data collected in focus group discussions on village 
household size in each District. Note: Okhangaron District excluded, as no permanent population in Akhangaran Forest Enterprise/UCSLL. 

 

In total, there are 59 settlements within and around UCSLL in Bostanliq and Parkent Districts3 (Figure 13). 

UCSLL villages are composed of a variety of ethnic groups, including people of Uzbek, Tajik and Kazakh origin. 

Villagers largely maintain a traditional style of life, especially in the more remote northern areas of the Pskem 

ridge (Lemenkova 2014). Land use and livelihoods are based around agriculture, often supplemented by honey 

production and wild products such as flowers, nuts, fruits and medicinal herbs. Livestock, including cows, 

horses and sheep, make a particularly important contribution to household subsistence and income.  

 

Although UCSLL is mostly rural, it includes some pockets of settlement and infrastructure. The area around 

Lake Charvak is relatively densely-populated, and contains a concentration of holiday homes, tourism resorts 

and recreational facilities, including in and around the towns of Chorvoq, Bogustan, Burchmulla, Nanai, Sidjak 

and Yusufhona. Close by, the Chimgan area, too, acts as a centre of tourism activities, settlement and business. 

Several other towns and cities are located close to (but outside) UCSLL, including Chirchiq (167,800 persons in 

2019), Angren (126,900 persons), Parkent (37,000), Ohangaron (35,500) and Gazalkent (24,700). 

 

More than a quarter of the land outside UCSLL is covered by forest, a similar proportion alpine meadows, and 

around 22% grasslands (Table 7). The landscape is composed of a mosaic of settlements, farmland, pastures 

and steep, uncultivated slopes. It is primarily agricultural – for example, around 80% of the Bostanliq 

population are farmers inhabiting small villages with their own agricultural fields (Juliev et al. 2019). As well as 

some wheat, cotton, grain and oil seed production, common crops include rainfed and irrigated vegetables 

and fruits, extensive orchards (including apples, cherries, peaches, plums and nuts), as well as vineyards. 

Livestock production is also widespread. These fertile cultivated areas provide an important source of fresh 

produce for markets in Tashkent City and elsewhere in the province. 

 

 
3 No data were available for Okhangaron District. However, given the very small area of non-forest enterprise land inside and Within 5 km of UCSLL, 
these numbers can be considered to be minor. 
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Table 7: Vegetation and land cover Within 5 km of UCSLL 

  

Area (ha) 

Total Agriculture* Grassland 
Alpine 

meadow 
Lowland 

forest  
Conifer 

forest 
Other* 

Bostanliq District 17,407 300 973 9,872 183 680 5,399 

Okhangaron District 44,476 10 14,220 7,410 450 12,523 9,863 

Parkent District 38,634 347 7,059 10,048 569 13,141 7,470 

Total 100,517 
657 22,252 27,330 1,202 26,344 22,732 

0.7% 22.1% 27.2% 1.2% 26.2% 22.6% 

Source: From GIS data. *Figures are lower than actual cultivated area, due to the fact that, in reality, farmlands overlap other mapped land 
use/vegetation categories such as grasslands and alpine meadows. ** Includes snow, ice, water, rocks, built-up areas and bare land.  

 

Figure 13: Settlements inside and adjacent to UCSLL 

 

Source: GIS data. 

 

Ecosystem services 

Given its exceptional biodiversity and natural habitats, it is hardly surprising that UCSLL generates a rich array 

of ecosystem services. As described in the following paragraphs, these benefit many different sectors and 

stakeholder groups – at local, national and even global levels. Nine categories of provisioning, regulating, 

supporting and cultural services were identified, comprising at least 24 distinct components (Figure 14): wood-

based biomass and energy, plant and animal-based food and ornamental products harvested for home 

consumption and commercial purposes; genetic materials; watershed protection; disaster risk reduction; 
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climate regulation; biodiversity and wildlife habitat; recreation and learning; spiritual, symbolic and aesthetic 

significance. 

 

Figure 14: Ugam-Chatkal Snow Leopard Landscape ecosystem services 

 
 

Wood-based biomass & energy 

Wood sourced from UCSLL contributes to local energy and construction needs. Many rural households, 

particularly those living in more remote areas, depend on woodfuel for cooking and heating. Timber and 

polewood are also widely used for house construction, fencing, and furniture-making. Firewood, charcoal and 

construction materials are obtained from trees planted by villagers themselves, and a small amount of wood 

is made available by forest enterprises from sanitary cutting, dead and fallen trees. Both timber and woodfuel 

are also obtained from natural forest areas in UCSLL, where it is reported that unlicensed wood harvesting is 

widespread (UNDP/GEF 2016).  

 

Estimated at around 50 m3 in 2015 (ACBK et al. 2015), the amount of fuelwood from sanitary cuttings has risen 

sharply in recent years. Forest enterprise records show total sales of 5,175 m3 between 2016-18, an average 

of 1,725 m3 a year. The socioeconomic surveys and focus group discussions conducted as part of the valuation 

study indicate that more than 90% of local households obtain fuelwood, polewood and timber from UCSLL, 

each harvesting an average of 23 pieces of fuelwood and 1.7 m3 of timber a year. This equates to a total harvest 

of 0.5 million pieces of fuelwood and 34,500 m3 of timber. 

 

Non-wood forest products 

Local communities harvest a variety of fruits, nuts, mushrooms, medicinal herbs and flowers from UCSLL – 

mostly from areas of the National Park that are located close to settlements. While the bulk of these non-

wood forest products are consumed within the village or household, some are collected for sale, and can 

provide an important source of household income. Medicinal herbs, wild tulips and other flowers, in particular, 

fetch relatively high prices in urban centres and roadside markets. The socioeconomic surveys and focus group 

discussions indicated that 90% or more of local households harvest wild plant-based products from UCSLL, 



Findings: ecosystem service-economic linkages 

 

26 The economic value of ecosystem services in Ugam-Chatkal snow leopard landscape 

 

together accounting for more than 66 tonnes of medicinal plants, 33,000 tonnes of fruit and nuts, and 26,000 

tonnes of hay and fodder. 

 

Many different medicinal plants are found in UCSLL, several of which have commercial value. For example, a 

2012 survey identified 117 medicinal plants belonging to 48 families (Egamberdieva et al. 2012), including 

Asteraceae (9 species), Lamiaceae (10 species), Liliaceae (4 species), Fabaceae (9 species), Polygonaceae (4 

species), Rosaceae (14 species), and Ranunculaceae (6 species). These are used to concoct some 187 remedies, 

including for the treatment of gastro-intestinal problems, skin disorders, respiratory ailments, urinary 

problems, nervous system complaints, hepatic illnesses, and cardiovascular disease. 

 

Beekeeping is also an important source of income in some UCSLL villages. For example, more than 400 colonies 

of bees are recorded in Ugam-Chatkal State Biosphere Reserve, producing some 3-4 tonnes of honey a year 

(JSC Oʻzbekiston Temir Yoʻllari 2019). Focus groups discussions suggest that, in total, just over 2,000 

households harvest more than 700 tonnes of honey and 20 tonnes of beeswax each year. 

 

Pasture & fodder 

Given the central role that livestock play in local livelihoods, pasture and fodder are some of the most 

economically-important ecosystem services provided by UCSLL. The GIS data generated by this study concur 

with earlier records of around a third of UCSLL being covered by pastures and meadows (Bekchanova et al. 

2018, Chemonics 2001). These are widely used for grazing, hay production and the collection of wild fodder 

plants. Both Akhangaran and Burchmulla forest enterprises allow grazing under permit, and there are also 

large areas of common village pastures on state lands within the UCSLL, which are administered by local 

authorities.  

 

While village pastures tend to be used almost exclusively by local community members, cattle and sheep are 

brought from much further afield to graze on forest enterprise land. These herds come from neighbouring 

districts, as well as from Andijan and the Fergana Valley, where shortages of pasture land have become 

particularly acute. Most livestock are brought in for the 6-7 month spring and summer seasons, from 

March/April until September/October. Well-established livestock transport routes cut through UCSLL, 

including cattle corridors running along (and inside) the north-western border of Ugam-Chatkal Biosphere 

Reserve (ACBK et al. 2015). 

 

In 2016, the permanent population of livestock in UCSLL was estimated at approximately 34,000 cattle, 42,000 

smallstock and 2,500 horses, with numbers said to increase by an average of 30% during the summer months 

– or, in some areas, considerably more (GEF/UNDP 2016). Recent data from the forests along the Pskem ridge 

in Western Tian Shan for example indicate the presence of at least 106,000 head of cattle (GEF/UNDP 2016). 

The socioeconomic surveys and focus group discussions carried out as part of the valuation study suggest an 

even higher figure of 103,000 cattle and 183,000 smallstock kept in UCSLL villages, plus more than 9,000 cattle 

and 173,000 smallstock on forest enterprise land. In addition, more than 51,000 cattle and 84,000 smallstock 

from the park-adjacent area are thought to graze and water in UCSLL. 

 

As land pressure intensifies in nearby areas, so the importance of UCSLL as a source of grazing and fodder is 

rising. It is widely believed that carrying capacity has been exceeded. Grazing pressure has resulted in severe 

rangeland degradation in many parts of the National Park, including on forest enterprise land (ACBK et al. 
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2015, IUCN 2017, Kreuzberg-Mukhina et al. 2003, UNDP/GEF 2017). In particular, the pastures located around 

settlements tend to be over-utilised, whereas those in more remote areas face much lower pressures, and are 

frequently abandoned (Lemenkova 2014). In addition, the influx into UCSLL of livestock from other parts of 

the country has resulted in competition with the local community over pasture resources, sometimes verging 

on conflict. 

 

Plant genetic materials 

Ugam-Chatkal Snow Leopard Landscape constitutes an in-situ pool of important, and in many cases 

commercially valuable, plant genetic materials. Several are known to have pharmaceutical, agricultural, 

nutritional or industrial applications, or may be discovered to do so in the future.  

 

Of particular note, the Western Tien Shan region is recognised as one of the world centres of origin for nuts, 

fruits and many other cultivated plants (ACBK et al. 2015, IUCN 2017,UNESCO 2019b). More than 150 wild 

relatives are recorded in the Uzbek Western Tien Shan (Lapeña et al. 2014). Key plant species found in UCSLL 

include walnut (Juglans regia) pistachio (Pistacia vera) Bukhara almond (Amygdalus bucharica), thorny almond 

(Amygdalus spinosissima), Sievers apple (Malus sieversii), Niedzwetzky's apple (Malus niedzweckiana), cherry 

plum (Prunus sp.), Ponti hawthorn (Crataegus pontica), Pskem onion (Allium pskemense), and various types of 

tulips (Tulipa anadroma, T. bifloriformis T. gerganica, T. neustruevae. T. tschimganica and others) (CAREC 

2004, CEPF 2017, Lapeña et al. 2014, State Committee for Ecology and Environmental Protection 2018).  

 

In addition to naturally-growing species, locally-domesticated varieties are found in some of the more isolated 

areas of UCSLL, where traditional cultivars are still grown and are considered integral components of local 

farming systems. For example, over centuries, local almond species have been progressively selected by 

farmers in Bostanliq District, and developed into orchards to supply local food needs as well as trade (Sottile 

et al. 2014). Many of these landraces possess resistance and tolerance to pests, diseases, and climatic stress, 

and are thus of incredibly high value in terms of their potential for broader application and commercial 

development (CEPF 2017). 

 

Watershed protection 

Several major rivers rise in and around Ugam-Chatkal Snow Leopard Landscape (Figure 15). These include the 

Pskem River and its northern tributaries the Oigang, Maydantal and Charaima (rising in the Pskem Ridge in the 

north-east part of UCSLL), the Koksu River (rising in UCSLL to the east of Charvak Reservoir, close to the Kyrgyz 

border), and the Chatkal River (rising on the Chatkal Ridge in the Kyrgyz Republic and then flowing a short 

distance south-westwards into Uzbek territory through UCSLL). To the south-east, the upper Bashkizilsay and 

Parkentsay basins overlap with Ugam-Chatkal Biosphere Reserve, while Chatkal State Biosphere Reserve forms 

the watershed for the Serkalisay. 

 

The Pskem, Koksu and Chatkal all empty into the Charvak Reservoir, which has a total capacity of 2.05 km3, a 

surface area of 40 km2 and length of 22 km (ICWCCA 2019). The reservoir empties into the Chirchiq River, a 

major tributary of the Syrdarya. Just south of its outflow from the reservoir, the Chirchiq is joined by the Ugam, 

which rises close to the Kazakhstan border on the Ugam Ridge, and then flows a short distance southwards 

through UCSLL.  
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Figure 15: UCSLL hydrology and watersheds 

 
Source: GIS data. 

 

Figure 16: Linear representation of the Chirchiq River 

 

Source: Adapted from CAWaterinfo http://www.cawater-info.net/chirchik/i/chirchik_linear_scheme_e.gif  

 

The Chirchiq and its tributaries, as well as the network of rivers and streams which feed Lake Charvak from the 

north, west and east, provide domestic water supplies for the villages in and around UCSLL. They are also the 

main source of water for Almazar, Bektemir, Charvak, Chirchiq. Gazalkent, Iskander and Parkent towns, and 

Tashkent city (CAWater-info 2019). The river system is also used intensively for agriculture and hydropower 



Findings: ecosystem service-economic linkages 

 

The economic value of ecosystem services in Ugam-Chatkal snow leopard landscape 29 

 

generation (Figure 16): water is diverted through 27 canals, of which Bozsu is the most important, following 

an ancient diversion route that is thought to be more than 2,000 years old (UNESCAP 2003). 

 

Total water demand in Tashkent Region is estimated at some 4,900 million m3 a year, almost two thirds of 

which is used for irrigation (Usmanov 2016, Usmanov et al. 2016). In addition to Charvak Reservoir, a number 

of other, smaller, lakes and reservoirs are also fed by UCSLL rivers and streams. In the Pskem Basin alone, there 

are calculated to be some 110 natural and rock-dammed lakes, with a total surface area of 1.8 km2 (Semakova 

et al. 2016). Further to the south in Parkent District, new reservoirs are currently being built in Nevich (22.5 

million m3) and Kumutcham (10.5 million m3), fed from the Bashkizilsay and Parkentsay. These will provide 

water for irrigation and domestic supplies. 

 

A large proportion of Uzbekistan’s hydropower is also generated in the upper reaches of the Chirchiq River. 

The Chirchiq-Bozsu system of hydropower plants consists of five cascades: Orta-Chirchiq (885 MW), Chirchiq 

(190.7 MW), Kadyrin (44.6 MW), Tashkent (29 MW) and Lower Bozsu (50.9 MW), with a combined installed 

capacity of 1,200 MW and an annual generating capacity of 4.67 billion kWh (Uzbekenergo 2019). Together, 

they therefore account for 63% of Uzbekistan’s installed hydropower capacity and more than 40% of annual 

generation output (estimated at of 1.9 GW and 8,100 GWh in 2018, Energy Charter 2018). The largest of these 

schemes, located at the outflow of the Charvak Reservoir, are Charvak (620 MW), Khodjikent (165 MW) and 

Gazalkent (120 MW). The Charvak scheme, alone, has an average annual generation of more than 2 billion 

kWh. Further south, a cascade of hydropower facilities along the Bozsu canal bring the total number of 

hydropower facilities on the Chirchiq River to 19 (ICWCCA 2019).  

 

The Pskem River has been identified as having among the highest potential in the country for future 

hydropower development. Some 1,324 MW of installed capacity is considered available for development, 

which represents almost half of the hydropower potential of Uzbekistan (ICWCCA 2019). The 400 MW Pskem 

scheme (with a projected average annual output of 900 million kWh) is currently being constructed on the 

Pskem River to the north east of Charvak Reservoir at a cost of more than USD 800 million, and feasibility 

studies are reportedly being carried out for two additional facilities (the 240 MW Mullalak and the 200 MW 

Verkhnepskemsk schemes). Other rivers in and around UCSLL are also considered to have significant 

possibilities for hydropower, including the Chatkal and its tributaries (243 MW) and the Koksu (96 MW).  

 

Disaster risk reduction 

Ugam-Chatkal Snow Leopard Landscape plays a key role in protecting these various developments. Much of 

the upper watershed is covered with forests, alpine meadows and grasslands (Figure 17). Natural vegetation 

cover helps to control runoff and soil loss, thereby maintaining downstream water flow and quality, and 

minimising siltation and sedimentation (State Committee for Nature Protection 2008). This is of particular 

significance, given that the region is characterised by extremely steep terrain, which is highly prone to erosion 

(Figure 18). More than two thirds of UCSLL has a slope of more than 40%, around 55% of which is covered 

with forest and grasslands (Table 8).  

 

By providing land cover, maintaining soil stability and regulating streamflow, UCSLL’s forests and grasslands 

also play an important role in disaster risk reduction. It is estimated that between a half and two thirds of 

landslides in Uzbekistan occur in Tashkent Province, with the highest incidence in Bostanliq District to the 

north of Lake Charvak (Juliev et al. 2019). Overall, almost 100 km2 of land (mostly within UCSLL) is located in 
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landslide-prone areas, with a population of around 612,000 people living in 140 villages, as well as 180 hotels, 

resorts and recreational areas and 240 km of roads (Juliev et al. 2017). Well-maintained forests and (to a lesser 

extent) grasslands help to prevent and reduce non-extreme landslides, mudslips and rockfalls, both by 

reinforcing and drying soils, and also by directly obstructing smaller slides and rock falls (Juliev et al. 2017, 

Forbes and Broadhead 2011). 

 

The vegetation cover in UCSLL also helps to mitigate extreme floods and droughts, by promoting rainwater 

and snowmelt infiltration and retention, slowing runoff, and thereby helping to regulate both peak and low 

season flows. Flooding poses a risk to settlements and infrastructure in and around UCSLL, including dams and 

reservoirs (Emmer and Kalvoda 2017). Although in ‘normal’ years, water levels do not overflow the banks of 

rivers and lakes, floods occur at times of extreme rainfall (ACBK et al. 2015). At the opposite extreme, 

prolonged dry seasons and low flows are beginning to pose a serious problem. There is a significant decrease 

in riverflow from August through to November (Sabitov 2018). Local households complain that seasonal 

shortages in surface water supplies are worsening, and now occur on a regular basis during the hot, dry 

summer months.  

 

Figure 17: Forests and watersheds in UCSLL 

 
Source: GIS data. 
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Figure 18: Slope and terrain in UCSLL 

 
Source: GIS data. 

 

Table 8: UCSLL land use by slope category 

  
Land area (ha) 

Total Agriculture* Grassland Forest Other 

10-25% slope 56,779 
113 25,227 9,702 21,737 

0.2% 44.4% 17.1% 38.3% 

Chatkal Biosphere Reserve 1,733 0.45 481 323 929 

Ugam Chatkal Reserve 1,826 0.09 895 668 263 

Burchmulla forest enterprise 27,098 20 8,392 4,136 14,550 

Of which:      

Akbulak hunting management area 431 - 258 97 76 

Karangitugay hunting management area 1,510 7 311 14 1,178 

Akhangaran forest enterprise 2,224 0.36 1,227 419 578 

Bostanliq District other 18,618 68 11,148 3,419 3,983 

Okhangaron District other - - - - - 

Parkent District other 5,280 24 3,085 737 1,433 

25-40% slope 85,860 
50 34,063 19,855 31,891 

0.1% 39.7% 23.1% 37.1% 

Chatkal Biosphere Reserve 3,408 0.45 1,014 1,046 1,347 

Ugam Chatkal Reserve 5,275 0.18 2,322 2,339 614 

Burchmulla forest enterprise 47,573 29 15,127 8,403 24,015 

Of which:      

Akbulak hunting management area 1,053 0.18 569 281 203 

Karangitugay hunting management area 2,950 14 751 58 2,128 
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Land area (ha) 

Total Agriculture* Grassland Forest Other 

Akhangaran forest enterprise 6,077 0.18 2,915 1,335 1,827 

Bostanliq District other 18,420 16 10,092 5,333 2,979 

Okhangaron District other - - - - - 

Parkent District other 5,107 5 2,594 1,399 1,110 

>40% slope 386,569 
140 120,563 93,939 171,927 

0.0% 31.2% 24.3% 44.5% 

Chatkal Biosphere Reserve 19,326 0.36 4,715 9,193 5,417 

Ugam Chatkal Reserve 26,098 0.27 9,594 13,386 3,118 

Burchmulla forest enterprise 274,063 136 76,539 49,825 147,563 

Of which:      

Akbulak hunting management area 6,859 - 2,316 2,276 2,267 

Karangitugay hunting management area 20,214 57 5,604 1,304 13,248 

Akhangaran forest enterprise 33,177 0.90 14,354 8,498 10,324 

Bostanliq District other 25,169 1 11,336 9,913 3,918 

Okhangaron District other - - - - - 

Parkent District other 8,736 1 4,024 3,124 1,587 

Source: GIS data. *Figures are lower than actual cultivated area, due to the fact that, in reality, farmlands overlap other mapped land use/vegetation 
categories such as grasslands and alpine meadows. 

 

It is worth noting that UCSLL’s watershed protection and disaster risk reduction services will undoubtedly 

become even more important in the future. Three main factors drive this. One is population growth and 

urbanisation, leading to an increased concentration of infrastructure and human settlements in landslide and 

flood-prone zones. Infrastructure and settlements are also expanding onto steep slopes and other marginal 

areas. As a result, human vulnerability to risks and disasters is rising. Second, and linked to this, is ongoing land 

use change – especially the modification and conversion of natural vegetation to crops, pasture and housing. 

This is seriously compromising the capacity of the natural environment to provide water regulation and 

disaster risk reduction services. Third is climate change, especially shifts in temperature, rainfall patterns, and 

increased frequency of extreme weather events (GFDRR 2017, 2019). This impacts on the incidence and 

severity of landslides, floods and droughts, as well as on the resilience of human populations to their effects. 

At the same time, glacial retreat has been identified as a major issue in terms of impacts on hydrology and 

seasonal water availability, especially in the Pskem River basin, where glaciers have lost 23% of their area over 

the last 50 years (Semakova et al. 2016, WWF 2015). 

 

Carbon sequestration, storage & avoided emissions 

The forests, grasslands, other natural vegetation biomass and soils sequester carbon, and serve as an 

important carbon sink. More than half of the carbon stored in land-based ecosystems is currently stored in 

forests — in tree and root biomass, forest floor debris and soils. As such, UCSLL plays a key role in climate 

mitigation. The 2015 Forest Resources Assessment cites a national figure for Uzbekistan of 45.6 million metric 

tonnes for above and below-ground living forest and woodland biomass, and 6.8 million tonnes for dead wood, 

and leaf litter (Government of Uzbekistan 2014). No systematic estimate has however yet been made of either 

the stock of carbon in UCSLL or of the rate of carbon sequestration. 

 

Conserving – or even improving – natural habitats through the protected area system also serves as a source 

of avoided emissions. There is considered to be considerable potential to enhance UCSLL’s carbon 

sequestration services through restoring, rehabilitating and enhancing the quality of forests and other 
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vegetation cover. Forests conservation, restoration and avoided deforestation is already recognised to form a 

key part of Uzbekistan’s climate mitigation and emissions reductions efforts and of achieving national (and 

even global) targets. For example, the Third National Communication to the UN Framework Convention on 

Climate Change in 2016 showed that, since 1990, there has already been a substantial increase in the removal 

of CO2 as a result of increases in biomass accumulation in forests. Between 1990 and 2012, the net forest sink 

in Uzbekistan had grown from a recorded value of 0.4 million tC to more than 3.5 million tC (Uzhydromet 

2016).  

 

Overall, the state forest fund is calculated to have the potential capacity to absorb an additional 0.58 million 

tonnes of CO2 a year through afforestation and reforestation measures, at the national level (Uzhydromet 

1999, State Committee for Ecology and Environmental Protection 2018). Although it should be emphasised 

that the main sinks in Uzbekistan are desert forests, the vegetation found in UCSLL also plays an important 

role in sequestering and storing carbon. Natural juniper forests in montane areas are calculated to sequester 

an average of 0.20 tC/ha/year (increasing to 1.9 tC for young, growing plantations), meaning that in total the 

153,300 ha under juniper forest in Uzbekistan is estimated to take up 30,700 tC a year, and to offer the 

possibility to add an additional 219,200 tC with the implementation of measures to facilitate forest 

regeneration such as prohibitions and restrictions on cattle grazing and control of illegal tree cutting 

(Uzhydromet 2016). Already, some 53,400 ha of montane juniper forest lands have been targeted for 

afforestation, potentially adding 101,500 tC/year. 

 

Biodiversity & wildlife habitat 

Like other parts of the western Tien Shan region, UCSLL features diverse landscapes which are home to 

exceptionally rich biodiversity (IUCN 2017), with a considerable proportion of endemic species and 

communities, as well as a large number of rare and threatened species (UNESCO 2019b). The core zones of 

Chatkal and Ugam-Chatkal Reserves have particular national and global conservation significance.  

 

Ugam-Chatkal Biosphere Reserve, alone, contains 1,148 common plant species (JSC Oʻzbekiston Temir Yoʻllari 

2019). The highest number of rare plant species in any protected area in Uzbekistan (61 species), has been 

recorded in the territory of UCSLL (State Committee for Nature Protection 2015). This includes 6 that are 

considered endangered and up to 30 that are endemic to the western Tien Shan region, including a small 

number of relict plants (ACBK et al. 2015, Mukhamejanova undated).  

 

UCSLL also provides habitat for a wide range of fauna. At least 1,360 insect species and 242 species of 

vertebrates are found in Ugam-Chatkal Ugam-Chatkal Biosphere Reserve and Ugam-Chatkal Biosphere 

Reserve, including some 36 mammals, 184 birds, 14 reptiles, 2 amphibians and 6 fish (JSC Oʻzbekiston Temir 

Yoʻllari 2019, UNESCO 2019b). As well as the endangered snow leopard (Panthera uncia), these include key 

prey species such as the Siberian Ibex (Capra sibirica) and Argali or mountain sheep (Ovis ammon), and the 

locally endemic Menzbier’s marmot (Marmota menzbieri). Other threatened mammal species include the 

Brown bear (Ursus arctos), Turkestan lynx (Lynx lynx isabellina) and Marbled Polecat (Vormela peregusna) 

(State Committee for Ecology and Environmental Protection 2018). Birds include IUCN Red List species such 

as the Cinereous Vulture (Aegypius monachus), Lesser Kestrel (Falco naumanni), Saker Falcon (Falco cherrug), 

Pallid Harrier (Circus macrourus) and Greater Spotted Eagle (Aquila clanga), while the Black Stork (Ciconia 

nigra), Bearded Vulture (Gypaetus barbatus), Himalayan vulture (Gyps himalayensis), Griffon Vulture (Gyps 

fulvus), Golden Eagle (Aquila chrysaetos), Short-Toed Snake Eagle (Circaetus gallicus), Booted Eagle 
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(Hieraaetus pennatus) and Barbary Falcon (Falco pelegrinoides) are included in the National Red Data Book 

(BirdLife International 2019a-d). 

 

Pollination, pest control & seed dispersal 

In addition to fauna of conservation significance, UCSLL also provides an important habitat and refuge for 

insects, birds, bats and other mammals that serve as pollinators. Wild animal pollinators contribute 

significantly to the pollination, pest control, nutrient burial and decomposition processes that support and 

enable crop production (Bauer and Wing 2010, Losey and Vaughan 2006). For example, of the 115 crops whose 

pollen vectors were determined in a recent global study, over 75% depend to some degree upon animal 

pollination (Gallai et al. 2009). 

 

The proximity of natural habitat to cropland is significant for optimum yields, and increases farm production 

due to increased pollination services (Wilson 2014). These services are particularly valuable in the Ugam 

Chatkal landscape, where agriculture is the primary source of income, food and livelihood of the majority of 

the population. More than 50,000 ha4 of land is given over to agriculture inside and Within 5 km of UCSLL. 

Many of the crops grown in the area depend heavily on animal pollination. For example, almonds, apples, 

apricots, cherries, peaches, pears, plums, cucumbers, watermelons and almonds are all categorised as having 

‘great’ reliance, showing dependency ratios of 65% or above, and many of the cultivated oil crops and legumes 

show a ‘modest’ dependency ratio of 25% or more (Gallai and Vaissière 2009, Klein et al. 2007). 

 

Nature-based tourism & recreation 

The biodiversity, natural habitats, scenic landscapes and generally pristine environment found in the Ugam 

Chatkal landscape make it a popular tourist destination. It is currently estimated that as many as 1 million 

people visit UCNP every year (UCNP Director, pers. comm.). Data collected as part of the valuation study show 

that more than 136,000 person days a year are spent just in the six main nature-based tourism sites of Pskem, 

Takayangak, Urengach, Beldersay, Charvak and Chimgan. A recent survey found that the aesthetic beauty of 

the landscape (particularly the natural lakes) was the single most important factor attracting visitors to UCSLL, 

followed by recreational activities, spirituality and cultural heritage (Bekchanova et al. 2018). The majority of 

tourists come from Tashkent city, Gazalkent and other towns in the region; as yet the number of international 

travellers visiting UCSLL is relatively low.  

 

Charvak Reservoir is a particularly popular (and intensively-developed) destination, especially in the summer 

months. It attracts many weekend visitors and holidaymakers from Tashkent – Charvak town is located only 

around 100 km or 1½ hours drive away from the capital city, with very good road and public transport 

connections. Charvak offers spas, wellness retreats and sports facilities, as well as outdoor pursuits such as 

fishing, swimming and canoeing. The area contains numerous hotels, guesthouses, dachas and tapchans, 

clustered close to an estimated 74 recreation areas ranged around the southeast and east coasts of the lake 

(Juliev et al. 2017). Close by, the Chimgan area (also in Bostanliq District) is another major touristic centre, 

both for casual leisure visitors and more specialised hikers, rock-climbers and mountaineers. In winter, 

downhill skiing is possible at the Beldersay and Chimgan ski areas, on the slopes of Kumbel (2,200 m) and 

 
4 This figure is significantly higher than that given in Table 5 and Table 7. This is due to the fact that in reality, cultivated areas also overlap other mapped 
land use/vegetation categories such as grasslands and alpine meadows. 
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Greater Chimgan (3,309 m) mountains (Chemonics 2001). Like Charvak Reservoir, most of the ski resorts are 

located only around 100 km from Tashkent City, and are therefore easily accessible to visitors.  

 

A variety of other destinations within UCSLL are also popular with visitors, although less developed in terms of 

infrastructure. Many day-trippers from Charvak and weekenders from Tashkent travel up to the Pskem Ridge 

to swim, hike and visit natural lakes such as Urungach and Badak. In the warmer summer months, white-water 

rafting trips are possible on the Pskem, Ugam and Chatkal rivers. The Chatkal and Pskem mountains are also 

reported to be high-quality – although as yet little-utilised – helicopter skiing destinations. The ‘Beldersay Ring’ 

offers hiking trail in the Chimgan area, along the Beldersay River and below the Great Chimgan Peak. A variety 

of day-trip and overnight package tours are offered to these destinations from Tashkent and Gazalkent, as well 

as from Charvak and Chimgan. A number of guesthouses and homestays have been established by villagers in 

the easily-accessible southern areas of Akhangaran and Parkent District. These mostly offer a combination of 

local food and culture, outdoor activities and relaxation.  

 

UCSLL therefore supports a mixture of high-impact mass tourism and associated infrastructure, and small-

scale, generally low-impact visitation. Although there is reported to be a steady growth in specialised markets 

for mountaineering, hiking, bird-watching, agro-tourism and other nature-based and cultural activities, the 

main focus of tourism development is currently on expanding mass leisure and recreation markets. In 2018 

the government adopted the concept of ‘Free Tourist Zone Charvak’. This includes the designation of (and 

allocation of land to) a substantial number of new tourist recreational areas and attendant infrastructure in 

UCSLL, particularly in the Pskem Ridge and the Chimgan ‘mountain cluster’. 

 

Heritage, cultural & historical significance 

The natural and cultural significance of UCSLL’s landscapes and species, as well as its multiple global 

conservation designations, have already been described above. In addition, UCSLL contains a number of 

important historical and archaeological sites. The areas around Bashkizilsay and Maidantal in in Ugam-Chatkal 

Biosphere Reserve and Chatkal State Biosphere Reserve contain a series of rock paintings and petroglyphs 

depicting wild animals, including the ibex, being hunted. These are believed to date as far back as 1000-2000 

BCE, suggesting that the area has been inhabited since ancient times (UNESCO 2019a).  

 

Archaeological digs have uncovered relatively large settlements dating to the 3rd century BCE or before, 

including hills and fortresses (ACBK et al. 2015). It is thought that around 3,000 years ago the first extraction 

of ores, ferrous metals and other precious metals started, and by the 7th century CE the region is thought to 

have been densely populated, with agriculture and trade developing (UNESCO 2019a). The ancient network of 

trade routes known as the Silk Road skirted the south-west part of the territory that is now UNCP, and 

undoubtedly is thought to have acted as a major engine of growth and settlement in the area. It is also thought 

to have played an important role in disseminating plant species and cultivated crop varieties (Sottile et al. 

2014). 
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Economic benefits, linkages & stakeholders 

Figure 19: Ugam-Chatkal Snow Leopard Landscape ecosystem-economic linkages and beneficiaries 

 
 

Ugam-Chatkal’s ecosystem services enable, support and sustain production and consumption both directly 

and indirectly, for a wide range of sectors and stakeholder groups, and across many different levels of scale. 

These networks of economic linkages and beneficiaries are diverse and wide-ranging (Figure 19). At a very 

local level, households living in and around UCSLL benefit from a supply of natural materials for direct 

consumption or sale in a raw or processed form (for instance wild foods, medicines, fuel and construction 

materials). Pasture and fodder are particularly important, not only for the local economy, but also to livestock 

owners living in neighbouring districts, and as far afield as Andijan and the Fergana Valley. Landholders and 

businesses in Bostanliq, Okhangaron and Parkent Districts additionally benefit from services such as 

pollination, pest control, landscape beauty and wildlife habitat which enable, support or add value to other 

sectors and industries (such as crop production or nature-based tourism and research).  

 

In turn, these activities support a series of value chains and secondary impacts which are felt across the wider 

economy. These include earnings from processing, trading and retailing the natural products obtained from 

UCSLL (such as wild foods and medicinal herbs) and the production that depends on its ecosystem services 

(such as crop and livestock production). These sectors also generate multiplier effects through the spending, 

income and employment they stimulate (for example from hotels and restaurants involved in the tourist 

trade), and via the generation of taxes and public revenues (for instance from hydropower, water supplies, 

agriculture and tourism activities). Ecosystem services also save costs and help to avert damages across – and 

even beyond – the UCSLL region (for example to downstream water supplies, hydropower, irrigation, for the 

residents of drought, flood and landslide-prone areas and members of the global community who stand to be 

affected by climate change). Meanwhile, even groups that have no direct interaction with UCSLL benefit from 

its biodiversity and ecosystem services, including those associated with knowledge and learning, scientific 

discoveries and non-material values. 
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4. ANALYSIS: The economic value of key ecosystem services 

The baseline value of ecosystem services  

Combined baseline value of UNCP ecosystem services 

In total, the priority ecosystem services covered in the current study are estimated to generate economic 

benefits in excess of UZS 3.83 billion or USD 404 million a year (Figure 20). The largest share of this value 

comes from watershed protection (46%, UZS 1.76 billion or USD 185 million) and pasture/fodder (27%, UZS 

1.04 billion or USD 110 million). Support to other local livelihood activities (farming, wood and non-wood 

products used for household income and subsistence) are together worth some UZS 497.9 billion or USD 52 

million (13%), disaster risk reduction has a value of UZS 387.78 billion or USD 40 million (10%), while nature-

based tourism currently accounts for UZS 129.7 billion or USD 14 million (3.4% of the total). 

 

Figure 20: Value of UCSLL ecosystem services 

  
UZS 

million 
USD 

million 

 

Woodfuel and timber 36,093 3.8 

Non-wood forest products 235,034 24.8 

Pasture and fodder 1,042,291 109.9 

Watershed protection  2,137,312 225.4 

Disaster risk reduction 381,783 40.3 

Crop pollination 226,728 23.9 

Climate mitigation 27,001 2.8 

Nature-based tourism 129,760 13.7 

Total 3,834,218 404.3 

 

Woodfuel & timber 

More than 20,000 households living collect or grow fuelwood and timber in UCSLL, worth just under UZS 36 

billion a year (Table 9). In addition, Goscomles earns around UZS 104 million from sales of sanitary cuttings for 

fuelwood (Table 10). This puts the total annual value of woodfuel and timber at some UZS 36.09 billion or USD 

3.8 million. 

 

Table 9: Household harvesting of woodfuel, timber and polewood from UCSLL 

 Units 
% of  

hholds 
No. of 

hholds 
Annual harvest 

 (units/hhold/yr) 
 Value 

(UZS '000/yr)  

Bostanliq District     32,027,113 

Fuelwood  Pieces 96% 17,605 24 27,633,541 

Timber & polewood m3 93% 16,964 1.75 4,393,573 

Parkent District     3,961,680 

Fuelwood  Pieces 92% 3,630 18 3,306,312 

Timber & polewood m3 89% 3,512 1.38 655,368 

Total     35,988,793 

Source: Focus group discussions. Note: Okhangaron District excluded, as no permanent population in Akhangaran Forest Enterprise/UCSLL. 
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Table 10: Forest enterprise revenues from sales of sanitary fuelwood 

  
Revenues (UZS mill/year) 

2016 2017 2018 Average 

Burchmulla forest enterprise 43.2 129.6 78.3 83.7 

Akhangaran forest enterprise 23.3 19.8 18.3 20.5 

 Total  66.5 149.4 96.6 104.1 

Source: Forest enterprises records. 

 

Non-wood forest products 

All households living in UCSLL collect at least one non-timber forest product. Together, wild harvests of 

medicinal plants, nuts, fruit, honey and beeswax are worth an estimated UZS 225.15 billion a year Figure 21). 

The vast majority of this value comes from wild nuts and fruits. In addition, Goscomles earns around UZS 9.88 

million from sales of ‘other forest products’ (Table 11). This puts the total annual value of non-timber forest 

products at some UZS 235.03 billion or USD 24.8 million. 

 

Figure 21: Value of household harvests of wild products from UCSLL 

 Units 
% of  

hholds 
No. of 

hholds 
Annual harvest 

 (units/hhold/yr) 
 Value 

(UZS '000/yr)  

Bostanliq District     221,738,813 

Medicinal plants kg 100% 18,339 3 165,051 

Nuts kg 100% 18,339 550 151,296,979 

Fruit kg 98% 17,972 1,250 66,048,009 

Honey kg 
10% 1,742 

385 4,141,881 

Beeswax kg 11 86,893 

Parkent District     3,413,879 

Medicinal plants kg 100% 3,946 3 35,512 

Nuts kg 80% 3,157 20 606,072 

Fruit kg 40% 1,578 600 2,525,300 

Honey kg 
10% 375 

96 239,304 

Beeswax kg 4 7,692 

Total     225,152,692 

Source: Focus group discussions. Note: Okhangaron District excluded, as no permanent population in Akhangaran Forest Enterprise/UCSLL. 

 

Source: Focus group discussions. Note: Okhangaron District excluded, as no permanent population in Akhangaran Forest Enterprise/UCSLL. 

 

Table 11: Forest enterprise revenues from sales of other forest products 

  
Revenues (UZS mill/year) 

2016 2017 2018 Average 

Burchmulla forest enterprise 2,395.7 10,871.6 12,859.0 8,708.8 

Akhangaran forest enterprise 966.8 1,439.5 1,111.2 1,172.5 

 Total  3,362.5 12,311.1 13,970.1 9,881.3 

Source: Forest enterprises records. 
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Pasture & fodder 

More than 150,000 cattle and 420,000 smallstock are taken into UCSLL to graze and/or are fed on fodder and 

hay harvested from forest enterprise lands and village pastures. This includes both permanent and seasonal 

livestock populations, owned by communities living inside and beside UCSLL, as well as herds brought from 

further afield. Almost 142,000 tonnes of purchased feed would be required to replace UCSLL pasture and 

fodder inputs to herd nutrition, at a cost of UZS 441.04 billion a year (Table 12). This includes the replacement 

value of the estimated 26,000 tonnes of hay and fodder collected by local villagers living Inside UCSLL each 

year, worth some UZS 55.66 billion (Table 13). Meanwhile, the contribution of UCSLL resources to annual 

livestock production values is estimated to be more than UZS 1,650 billion.  

 

Taking the mid-point of these two value estimates (UZS 1,046 billion) and deducting the cost of grazing permits 

paid to Burchmulla and Akhangaran forest enterprises (UZS 4.02 billion, Table 14) suggests a total annual value 

for grazing and fodder of UZS 1,042 billion or USD 109.9 million. 

 

Table 12: Value of grazing in UCSLL 

  
Cattle using UCSLL** Sheep & goats using UCSLL** Contribution of UCSLL to 

annual nutritional intake For pasture For fodder For pasture For fodder 

Inside UCSLL 112,867 78,310 356,070 138,294  

Burchmulla forest enterprise* 9,019 - 172,704 - 50% 

Akhangaran forest enterprise* 203 - 330 - 50% 

Bostanliq District 85,294 64,444 150,627 113,807 79% 

Parkent District 18,352 13,866 32,409 24,486 79% 

Within 5km of UCSLL 39,423 34,373 65,198 57,703  

Bostanliq District 16,325 14,659 17,604 15,808 45% 

Okhangaron District 13,615 12,790 34,144 32,075 50% 

Parkent District 9,483 6,924 13,450 9,821 40% 

Total 152,290 112,683 421,268 195,997  
 

  

Replacement cost of purchased feed Value-added to production by UCSLL pasture & fodder 

Feed equivalent 
(Tonnes/year) 

Market cost 
(UZS mill/year) 

Cattle 
(UZS mill/year) 

Sheep & goats 
(UZS mill/year) 

Total income 
(UZS mill/yr) 

Inside UCSLL  121,213  375,760 1,359,693 151,932 1,511,625 

Burchmulla forest enterprise* 23,403 72,548 65,390 56,992 122,382 

Akhangaran forest enterprise* 108 334 1,469 109 1,578 

Bostanliq District 81,961 254,080 1,063,923 78,040 1,141,962 

Parkent District 15,742 48,799 228,911 16,791 245,702 

Within 5km of UCSLL 20,275 65,276 119,902 20,047 139,949 

Bostanliq District 7,840 25,089 47,020 5,179 52,199 

Okhangaron District 8,591 25,772 54,937 11,438 66,376 

Parkent District 3,844 14,415 17,945 3,430 21,375 

Total 141,488 441,037 1,479,595 171,979 1,651,574 

Source: Livestock permits for Burchmulla and Akhangaran from forest enterprises records; data on local livestock numbers, use of UCSLL, production, 
income and feed requirements from focus group discussions and socio-economic questionnaires. *Livestock using forest enterprises calculated from 
average annual number of permits issued between 2016-18; **These figures cannot be added, as many households use UCSLL for both pasture and 
fodder. Note: Okhangaron District excluded, as no permanent population in Akhangaran Forest Enterprise/UCSLL. 
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Table 13: Value of household harvests of fodder and hay from UCSLL 

 Units 
% of  

hholds 
No. of 

hholds 
Annual harvest 

 (units/hhold/yr) 
 Value 

(UZS '000/yr)  

Bostanliq District kg 40% 2,969 2,969 46,067,638 

Parkent District kg 90% 3,551 1,167 9,588,247 

Total  49% 10,887  55,655,885 

Source: Focus group discussions. Note: Okhangaron District excluded, as no permanent population in Akhangaran Forest Enterprise/UCSLL. 

 

Table 14: Forest enterprise revenues from grazing permits and hay sales 

  
Revenues (UZS mill/year) 

2016 2017 2018 Average 

Grazing permits 3,239.0 3,579.5 5,197.2 4,005.2 

Burchmulla forest enterprise 1,894.4 2,310.8 3,624.8 2,610.0 

Akhangaran forest enterprise 1,344.6 1,268.6 1,572.5 1,395.2 

Hay 1.9 18.4 8.8 9.7 

Burchmulla forest enterprise 1.9 18.4 8.8 9.7 

Akhangaran forest enterprise - - - - 

 Total  3,240.9 3,597.9 5,206.1 4,014.9 

Source: Forest enterprises records. 

 

Watershed protection & disaster risk reduction 

Applying benefit transfer techniques to the 303,349 ha of 10-25%, 25-40% and >40% slopes covered by forest 

and grassland in UCSLL suggests a total annual value for moderation of extreme events of UZS 381.78 billion, 

erosion and sediment control UZS 475.78 billion and waterflow regulation UZS 1,279 billion (Table 15). This 

gives a total watershed protection and disaster risk reduction value of UZS 2,137.31 billion or USD 225.4 

million. 

 

Table 15: Value of UCSLL watershed protection 

  
Area Inside 
UCSLL (ha) 

Value (UZS million/year) 

Moderation of 
extreme events 

Erosion & 
sediment control 

Waterflow 
regulation 

Total 

10-25% slope 34,929 11,189 15,337 40,055 66,581 

Forest* 9,702 6,022 5,991 17,415 29,427 

Grassland** 25,227 5,167 9,346 22,641 37,154 

25-40% slope 53,919 38,601 49,760 132,421 220,781 

Forest* 19,855 24,647 24,520 71,278 120,445 

Grassland** 34,063 13,954 25,240 61,142 100,336 

>40% slope 214,502 331,993 410,684 1,107,272 1,849,950 

Forest* 93,939 233,219 232,019 674,464 1,139,702 

Grassland** 120,563 98,774 178,665 432,808 710,247 

 Total  303,349 381,783 475,781 1,279,748 2,137,312 

Source: Forest and grassland areas from GIS data. Per hectare watershed protection values based on benefit transfer. **’Forest’ comprises ‘lowland 
forest’ and ‘conifer forest’ vegetation classes as shown in Table 7**’Grassland’ comprises ‘grassland’ and ‘alpine meadows’ vegetation classes as shown 
in Table 7. 
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Climate mitigation 

Applying the voluntary carbon market price for improved forest management and afforestation/reforestation 

projects, the more than 130,000 ha of forest and 191,000 ha of grasslands and meadows in UCSLL are valued 

at UZS 27 billion or USD 2.8 million a year for their carbon sequestration services (Table 16). 

 

Table 16: Value of UCSLL carbon sequestration 

  
Coniferous 
forest (ha) 

Lowland 
forest (ha) 

Grasslands 
(ha) 

Alpine 
meadows (ha) 

Value  
(UZS million/year) 

Chatkal Biosphere Reserve 10,576 76 2,153 4,135 1,286.2 

Ugam Chatkal Reserve 20,530 916 10,882 5,817 2,989.3 

Burchmulla forest enterprise 54,873 8,586 23,439 78,601 13,990.0 

Of which: - -   - 

Akbulak hunting management area 2,598 75 885 2,285 476.4 

Karangitugay hunting management area 994 395 722 6,012 741.4 

Akhangaran forest enterprise 10,175 138 13,512 5,164 2,454.3 

Bostanliq District other 11,612 7,830 5,412 31,351 4,897.3 

Okhangaron District other - - - - - 

Parkent District other 4,758 654 2,795 7,905 1,383.6 

 Total  112,525 18,201 58,193 132,974 27,001 

Source: Forest and grassland areas area from GIS data. Annual carbon sequestration rates for forest from Uzhydromet 2016. Grassland sequestration 
rates assumed, based on data in Abberton et al. 2009, Alonso et al. 2012, Ciais et al. 2010, Chen et al. 2017, Gao et al. 2007, Janssens et al. 2003, Liu et 
al. 2016. Forest carbon price from Hamrick and Gallant 2014 updated to 2019 levels. 

 

Crop pollination, pest control & seed dispersal 

Overall, almost 13% of production from the more than 51,000 hectares of cropland in and around UCSLL 

depends on wild insect pollinators (Table 17). In total, the value of insect pollination, pest control and seed 

dispersal services for legumes, oilseed, vegetables, fruit and nut trees is estimated at some UZS 226.73 billion 

or USD 23.9 million a year. 

 

Table 17: Value of UCSLL crop pollination services 

 
Cultivated land 

(ha) 

Grains Legumes 

% production 
dependent on 

insect pollinators 

Value of 
pollination  

(UZS mill/yr) 

% production 
dependent on 

insect pollinators 

Value of 
pollination  

(UZS mill/yr) 

Inside UCSLL 18,320 0.0% - 1.0% 58.8 

Bostanliq District 14,314 0.0% - 1.2% 57.4 

Parkent District 4,006 0.0% - 0.1% 1.4 

Within 5 km of UCSLL 33,289 0.0% - 0.4% 26.0 

Bostanliq District 5,305 0.0% - 1.2% 21.3 

Okhangaron District 14,053 0.0% - 0.0% - 

Parkent District 13,930 0.0% - 0.1% 4.7 

 Total  51,609 0.0% - 0.7% 84.8 
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Oilseed Vegetables Fruit trees 

production 
dependent on 

insect pollinators 

Value of 
pollination  

(UZS mill/yr) 

% production 
dependent on 

insect pollinators 

Value of 
pollination  

(UZS mill/yr) 

% production 
dependent on 

insect pollinators 

Value of 
pollination  

(UZS mill/yr) 

Inside UCSLL 20.0% 354.6 3.0% 1,724.8 65.0% 57,041.9 

Bostanliq District 23.5% 335.9 3.5% 1,606.5 65.0% 34,698.9 

Parkent District 6.1% 18.7 0.7% 118.3 65.0% 22,343.0 

Within 5 km of UCSLL 10.6% 276.3 5.7% 7,356.4 65.0% 159,776.4 

Bostanliq District 23.5% 124.5 3.5% 595.4 65.0% 12,860.8 

Okhangaron District 9.4% 86.7 14.5% 6,349.6 65.0% 69,228.9 

Parkent District 6.1% 65.0 0.7% 411.4 65.0% 77,686.7 

 Total  14.2% 630.9 4.5% 9,081.3 65.0% 216,818.3 
 

  

Nut trees Grapes All crops 

% production 
dependent on 

insect pollinators 

Value of 
pollination  

(UZS mill/yr) 

% production 
dependent on 

insect pollinators 

Value of 
pollination  

(UZS mill/yr) 

% production 
dependent on 

insect pollinators 

Value of 
pollination  

(UZS mill/yr) 

Inside UCSLL 7.7% 29.7 0.0% - 11.5% 59,209.94 

Bostanliq District 33.2% 20.6 0.0% - 9.9% 36,719.36 

Parkent District 2.8% 9.2 0.0% - 16.5% 22,490.58 

Within 5 km of UCSLL 5.0% 83.0 0.0% - 13.3% 167,518.10 

Bostanliq District 33.2% 7.6 0.0% - 9.9% 13,609.64 

Okhangaron District 8.3% 43.5 0.0% - 11.8% 75,708.80 

Parkent District 2.8% 31.9 0.0% - 16.5% 78,199.66 

 Total  5.5% 112.7 0.0% - 12.8% 226,728.04 

Source: Total agricultural land area from GIS data. Proportion of farm area under crops and hayfields/pastures from MSG records. No exact information 
on farm management and production was available for the areas inside or Within 5 km of UCSLL, so these were extrapolated from broader District-level 
data on farm cropping patterns and yields for each of Bostanliq, Okhangaron and Parkent.* Figures are higher than GIS-calculated ‘agriculture’ areas, 
due to the fact that, in reality, cultivated areas also overlap other mapped land use/vegetation categories such as grasslands and alpine meadows. Note: 
Okhangaron District excluded, as no permanent population in Akhangaran Forest Enterprise/UCSLL. 

 

Nature-based tourism 

More than 64,000 visitors are estimated to spend around 135,000 person days at UCSLL’s six main nature-

based tourism sites (Table 18). This generates total spending of UZS 83.26 billion a year, as well as an additional 

consumer surplus worth more than half as much again at UZS 46.46 billion. Adding in the revenues from 

hunting management areas inside and beside UCSLL5, together worth some UZS 87,600 a year (Table 19), and 

the income from entry fees and camping charges collected at Qorabuloq gate in Bostanliq District (UZS 39.46 

million) gives a total value for nature tourism of UZS 129.76 billion or USD 13.7 million a year. It should be 

noted that this figure represents a minimum, partial estimate, as it looks only at the revenues earned at one 

entry gate and just six of UCSLL’s main nature tourist destinations. 

 

Table 18: Visitor value-added and consumer surplus at key UCSLL nature-based tourist destinations 

 
No.  

visitors 
No. person 

days 

Cost of trip (UZS '000/pax/day)* Value (UZS mill/year) 

From 
Tashkent 

From 
Gazalkent 

Package 
tour 

Direct 
spending 

Consumer 
surplus  

Total visitor 
value 

Pskem 13,500 27,000 285 298 9,801 17,580 9,801 17,580 

Takayangak 13,500 27,000 275 298 9,801 17,378 9,801 17,378 

Urengach 12,000 12,000 218 198 8,712 17,252 8,712 17,252 

Beldersay 5,000 20,000 1,018 1,023 3,630 25,786 3,630 25,786 

 
5  
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No.  

visitors 
No. person 

days 

Cost of trip (UZS '000/pax/day)* Value (UZS mill/year) 

From 
Tashkent 

From 
Gazalkent 

Package 
tour 

Direct 
spending 

Consumer 
surplus  

Total visitor 
value 

Charvak 10,000 30,000 185 198 7,260 23,228 7,260 23,228 

Chimgan 10,000 20,000 1,020 1,023 7,260 28,496 7,260 28,496 

Total 64,000 136,000    83,257 46,464 129,720 

Source: Interviews with UCSLL staff, tour companies. *Including transport, food, accommodation & other living expenses. **Including guide, transport, 
food, accommodation & other living expenses; most package tours are for 2 nights. 

 

Table 19: Hunting management area revenues from hunting permits 

  
Permits 

issued (no.) 
Revenues 

(UZS) 

Inside UCSLL 655 48,180 

Akbulak hunting management area 613 43,500 

Karangitugay hunting management area 42 4,680 

Outside UCSLL 880 39,404 

Parkent hunting management area 150 8,204 

Akhangaran hunting management area 730 31,200 

 Total  1,535 87,584 

Source: From hunting management area records.  

 

The economic consequences of ecosystem change 

Threats and challenges to UCSLL 

As already mentioned in the introduction to this report, the Ugam-Chatkal landscape faces a number of 

pressures and threats. On the one hand, there is widespread concern about the sustainability of extractive 

activities such as cattle grazing, hay collection, illegal logging, hunting and harvesting of wild flowers (IUCN 

2017). Livestock keeping, in particular, is highlighted as one of the primary threats, both in settled areas of the 

park and in forest enterprises (ABCK et al. 2015). Grasslands, meadows and even forested areas across UCSLL 

are considered to be seriously over-grazed – it has been suggested that sustainable stocking rates on many 

mountain pastures have been exceeded by a factor of two or more, and that their productivity has declined 

by more than 50% over the last 20 years (UNDP/GEF 2016). Woodfuel harvests, too, are believed to have 

exceeded sustainable offtake levels in many areas. These effects are particularly intense in populated areas – 

for example, recent research has found that the degree of anthropogenic disturbance from the harvesting of 

wild plants reaches 90-100% close to settlements, and never drops below 20% (Lapeña et al. 2014). 

 

In addition, there has been – and continues to be – a significant expansion of settlements, agriculture and 

infrastructure across UCSLL and its environs. A number of developments have taken place which have involved 

modifying or converting the natural landscape and hydrology, including hydropower, water supply reservoirs, 

roads, tourism and farming. Visitation levels at many of UCSLL’s recreational sites are considered to be close 

to (or in several cases well over) carrying capacity, particularly in fragile sub-montane and mountain areas 

(State Committee for Ecology and Environmental Protection 2018). Habitat degradation and loss is widely 

agreed to be one of the most urgent challenges facing UCSLL. Not only does it have serious consequences for 

many of the region’s fauna and flora, including the snow leopard, but it also undermines the provision of the 

economically valuable ecosystem services described in this report.  
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Impacts on vegetation and biomass density 

While there are no comprehensive data on changes in species and habitats over time, or on the impacts on 

key ecosystem services, studies carried out under the project have analysed the dynamics of vegetation 

change and biomass density between 1999 and 2015 (Rozhojhaeva 2018 a,b). This provides a useful indicator 

of ecosystem change. The normalised difference vegetation index (NDVI) data show a pronounced decline in 

high and mid-density vegetation and an increase in low density vegetation and unvegetated areas between 

1999 and 2008, across all of UCSLL’s administrative land units (Figure 22). Subsequently, to 2011 and onwards 

to 2015, there was some recovery in vegetation density and cover in strictly protected zones and, albeit to a 

lesser extent, in forest enterprises, hunting management areas and other parts of Bostanliq, Okhangaron and 

Parkent Districts within UCSLL. This is the case even though low density vegetation has continued to expand. 

 

Figure 22: Vegetation and biomass density change in and around UCSLL 1999-2015 

 

 

Source: From GIS data, Rozhojhaeva 2018a,b. 
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Valuing PA conservation and ecosystem degradation 

Modelling the consequences of ecosystem change under two possible future scenarios for UCSLL, effective PA 

conservation and ecosystem degradation (using the methodology laid out in the section on ‘Demonstrating 

the economic consequences of ecosystem change (Step 4)’ in Chapter 2) shows that there are considerable 

gains and value-added over the current situation, should UCSLL continue to be effectively managed into the 

future. It also underlines the high costs and damages that will arise if UCSLL’s conservation status deteriorates 

further. If biodiversity and ecosystems are not adequately conserved, ecosystem service values will 

progressively increase and stabilise, whereas they will steadily decline if ecosystems are degraded (Figure 23). 

 

Figure 23: Ecosystem service values 2019-44 under effective PA conservation and ecosystem 

degradation scenarios 

 
 

Should there be no change at all in conservation status, UCSLL will carry on generating ecosystem services at 

today’s levels. Under a continuation of the current baseline, the values of UZS 3.83 billion or USD 404 million 

a year will be maintained into the future. This yields a stream of benefits to 2044 with a net present value 

(NPV) of UZS 35.12 trillion or USD 3.70 billion (Figure 24). Under effective PA conservation the NPV of 

ecosystem service values increases to UZS 43.42 trillion or USD 4.58 billion, and under and ecosystem 

degradation and loss scenario it falls to UZS 27.93 trillion or USD 2.95 billion. This means that, in net present 

value terms, the value-added (over a continuation of the current baseline situation) from effective PA 

conservation will be more than UZS 8.29 trillion or USD 0.87 billion over the next 25 years, while the costs 

incurred from ecosystem degradation and loss will total some UZS 7.19 trillion or USD 0.76 billion. 

 

Figure 24: Net present value-added of effective PA conservation and costs incurred from 

ecosystem degradation as compared to a continuation of the current baseline, 2019-44 

  
Net present value (NPV) 

UZS trillion USD billion 

Continuation of current baseline 35.12 3.70 

Effective PA conservation 43.42 4.58 

Ecosystem degradation and loss 27.93 2.95 

Value-added by PA conservation over current baseline 8.29 0.87 

Costs of ecosystem degradation over current baseline -7.19 -0.76 

Value-added by PA conservation over ecosystem degradation 15.49 1.63 
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Figure 24: Net present value-added of effective PA conservation and costs incurred from 

ecosystem degradation as compared to a continuation of the current baseline, 2019-44 

 

 

In total, the continued conservation of UCSLL will secure ecosystem services worth more than UZS 135.57 

trillion or USD 14.30 billion over the next 25 years (Figure 25). This is far higher than the UZS 99.69 trillion (USD 

10.51 billion) generated by a continuation of the current baseline, or the UZS 70.65 trillion (USD 7.45 billion) 

associated with the ecosystem degradation and loss scenario. By 2044, the cumulative value-added from 

effective PA conservation will be UZS 35.88 trillion or USD 3.78 billion over and above the current situation, 

and UZS 64.91 trillion or USD 6.85 billion as compared to ecosystem degradation and loss. In contrast, 

ecosystem services worth more than UZS 29.03 trillion or USD 3.06 billion stand to be lost over the next 25 

years under a scenario of ecosystem degradation, as compared to a continuation of the current baseline. 

 

Figure 25: Cumulative value-added of effective PA conservation and costs incurred from ecosystem 

degradation as compared to a continuation of the current baseline, 2019-44 

  
Cumulative (total) value 

UZS trillion USD billion 

Continuation of current baseline 99.69 10.51 

Effective PA conservation 135.57 14.30 

Ecosystem degradation and loss 70.65 7.45 

Value-added by PA conservation over current baseline 35.88 3.78 

Costs of ecosystem degradation over current baseline -29.03 -3.06 

Value-added by PA conservation over ecosystem degradation 64.91 6.85 
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5. CONCLUSIONS: Making the economic case for conservation 

Value-added & costs-avoided from investing in snow leopard habitat 

As described in Chapters 1 and 2, the valuation study was carried out as part of a broader effort to strengthen 

the conservation and sustainable use of natural resources in the biodiverse high altitude mountain ecosystems 

of Uzbekistan. The main motivation was the wish to bring evidence about the economic importance of 

biodiversity and natural ecosystems to the attention of decision-makers, and make the case for investing in 

the conservation of snow leopard habitat. The purpose, and intended influence on decision-making, was to 

strengthen the economic priority and financial viability of conservation in the Ugam-Chatkal landscape 

 

The study set out to answer the question ‘how and why is it economically worthwhile to invest in conserving 

UCSLL?’ The valuation results make it clear that, while the Ugam Chatkal landscape provides vital habitat for 

the snow leopard, it also generates many other valuable ecosystem services. There are strong economic 

grounds for conserving snow leopard habitat, so as to also safeguard these important benefits. They include 

goods and services that are used as sources of energy, building materials, wild foods and medicines by the 

local community, enhance crop and livestock productivity in the region, underpin the tourism industry, protect 

human settlements and infrastructure against natural disasters, ensure clean and regular water supplies for 

downstream consumers and industries, and even play a key role in mitigating global climate change. Just 

looking at eight of the most important ecosystem services, the values generated are worth more than UZS 

3.83 billion or USD 404 million a year. The total value of UCSLL’s biodiversity and ecosystem services is of 

course far higher than this. 

 

Despite these high values, UCSLL continues to face a wide range of threats, including from unsustainable 

resource extraction, over-grazing, widescale habitat conversion and degradation, and the rapid – and often 

unplanned – spread of settlements, farming and infrastructure and tourism developments. Yet, traditionally, 

the cost-benefit calculations that have been used to inform decisions about what is the ‘best’ or ‘most 

profitable’ land, resource and investment choices in the Ugam Chatkal landscape have paid little or no 

attention to ecosystem service values. As such they have in several cases resulted in development decisions 

which have not been in the greatest social and economic interest, because they have impacted negatively on 

UCSLL’s wild species and habitats. In fact, the ‘hidden’ economic value of UCSLL is immense, and any loss of 

biodiversity and habitats poses a grave risk to local, regional and even national development prospects. 

Continuing ecosystem degradation and loss could impose costs of more than UZS 29.03 trillion or USD 3.06 

billion to Uzbekistan’s economy to 2044 (with a NPV of UZS 7.19 trillion or USD 0.76 billion).  

 

Providing sufficient budgets and policy support to the conservation of UCSLL therefore generates a substantial 

return on public investment, and translates into value-added and cost savings across many different groups, 

economic sectors and levels of scale. Improved conservation and more effective PA management will secure 

ecosystem services worth more than UZS 135.57 trillion or USD 14.30 billion over the next 25 years, generating 

new and additional values of some UZS 35.88 trillion or USD 3.78 billion (UZS 8.29 trillion or USD 0.87 billion 

NPV) over and above the current situation. These benefits are spread across the economy. It is not only the 

almost 200,000 people that live within and beside UCSLL that depend on its ecosystem services for their 

income, subsistence and basic needs, but also more than half a million livestock, 50,000 hectares of crops, 

hundreds of hotels and tourism businesses, hundreds of thousands of nature-based recreational visitors, and 

millions of downstream water users, electricity consumers, irrigated farmers, and water-dependent industries. 
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Opportunities to integrate ecosystem values into decision-making 

Making the economic case for UCSLL does not just involve generating figures about its biodiversity and 

ecosystem services. However high these values are demonstrated to be in theory, they mean little unless the 

groups that manage, use and impact on the Ugam Chatkal landscape also feel that they receive sufficient, 

tangible gains from conservation. There remains a need to make sure that conservation is financially and 

economically attractive, feasible and sustainable for all concerned. At the moment this is not always the case. 

To address this issue, the study sought to answer the question ‘where, how and for whom can ecosystem 

values be better captured to support conservation?’ 

 

In practical terms, this requires that adequate investments are made in conserving UCSLL’s biodiversity and 

ecosystems, and that sufficient financial and economic incentives are provided to encourage, enable and even 

demand sustainable land and resource use across the landscape. On the one hand, it means taking steps to 

better reflect the economic importance of ecosystem services in the budgets provided to the agencies that 

are responsible for conserving UCSLL (including Goscomecology, JSC Oʻzbekiston Temir Yoʻllari and Tashkent 

Regional Administration). It also involves making sure that the sectors and groups that use, impact or otherwise 

depend on UCSLL’s land and resources take account of ecosystem costs and benefits when they carry out their 

day-to-day economic activities (such as crop farming, livestock production, forest management, tourism, 

energy, infrastructure and water development). 

 

While it is beyond the scope of the current report to identify or elaborate specific instruments and measures, 

the valuation exercise suggests a number of needs and opportunities to better integrate information on 

ecosystem values into decision-making and management, so as to improve conservation incentives and 

finance. Ten main recommendations emerge: 

1. Communicate the economic rationale for investing in conservation to the decision-makers that are 

responsible for planning and allocating budgets to conservation in UCSLL. As well as the Ministry of 

Finance, these include financial planners and budget-holders in Goscomecology, Goscomles, JSC 

Oʻzbekiston Temir Yoʻllari, Tashkent Regional Administration, and Bostanlyk, OKhangaron and Parkent 

District Khokimiats. Information on the economic value of ecosystem services gives a strong justification 

for increased budget allocations. 

2. Present economic arguments and value information in the budget justifications, funding requests and 

project proposals developed by the agencies responsible for biodiversity conservation in UCSLL. These 

include Goscomecology, Goscomles, JSC Oʻzbekiston Temir Yoʻllari, Tashkent Regional Administration. 

Being able to demonstrate the economic returns to ecosystem investments adds a compelling – and 

usually much-needed – rationale for conservation-oriented funding and actions. 

3. Share information on the economic importance of ecosystem services and the value-added/costs-

avoided from more sustainable development choices with policy-makers, land and resource planners in 

the sectors that depend and impact on ecosystem services in UCSLL. These include State Committees on 

Tourism, Veterinary and Livestock Development, Land Resources; UzbekHydroEnergo; Ministries of 

Agriculture, Construction and Water Resources; and Bostanlyk, Okhangaron & Parkent District 

Khokimiats. If other sectors are to be convinced of the wisdom of investing in sustainable development, 

then they must be convinced of why it will be in their economic interest to do so. 



Conclusions: making the economic case for conservation 

 

The economic value of ecosystem services in Ugam-Chatkal snow leopard landscape 49 

 

4. Require that ecosystem service values are incorporated into the cost-benefit analyses and other 

economic and investment appraisals carried out to justify, select and evaluate land and resource 

developments in UCSLL, and into the measures of profitability that are used to choose between and 

justify project alternatives. Not only will this help to present a clearer and more accurate picture of the 

potential risks to biodiversity and ecosystems, but it should result in better-informed, more equitable and 

sustainable development decision-making. 

5. Use information on ecosystem benefits and costs as a basis for calculating penalties, fines and 

compensation for illegal or unsustainable land and resource uses in UCSLL. Examples include resource 

extraction, grazing, construction and infrastructure development, air and water pollution. The aim is both 

to ensure that they are set at levels that adequately cover the costs of damages caused, as well as to 

provide effective disincentives to discourage carrying out activities in ways and at levels that harm the 

natural environment. 

6. Use information on ecosystem values as a basis for reassessing or rationalising existing fees and charges 

for the use of UCSLL resources and facilities. Examples include grazing permits, resource extraction 

charges, park entrance fees and other tourism-related charges. The aim is to ensure that they are set at 

levels that reflect the actual benefits obtained by users and their willingness to pay, and to manage 

demand and maintain use at sustainable levels, as well as to maximise income. 

7. Identify new revenue streams and charges for the use of UCSLL land and resources. Valuation shows 

where there is a demand for ecosystem services that is not currently being met, or where there is a 

potential willingness to pay but no price or charge system in place. Possible examples include ecotourism 

activities and facilities, souvenirs and other branded products, corporate sponsorship or advertising, and 

more innovative mechanisms such as biodiversity offsets, habitat banking or forest carbon finance.  

8. Investigate the potential to develop payments for ecosystem services in UCSLL. Regulating services such 

as watershed protection, disaster risk reduction, and crop pollination are all examples of valuable 

ecosystem services which currently have no price or market – even though they generate downstream or 

offsite benefits and cost-savings. This means that, currently, the provision of these benefits to the wider 

economy is effectively being subsidised by UCSLL. Charging beneficiaries and users for these services (for 

example hydropower, water consumers, municipalities, tourism industries or commercial farmers) can 

generate income for both UCSLL authorities and local communities. 

9. Identify sustainable markets, products or services that can serve as conservation incentives for local 

communities in UCSLL. Markets and prices for sustainable products and services are currently 

undeveloped, meaning that they remain unprofitable and unattractive as compared to those which 

damage or impact negatively on UCSLL’s biodiversity and habitats. Ecosystem value information can help 

to identify potentially profitable areas for development, for example ecotourism, eco-labelled or certified 

crops, livestock, honey and other wild products. 

10. Advocate for UCSLL revenues to be retained and reinvested in conservation. In many cases the revenues 

generated by or in UCSLL are collected by other agencies or sectors, or remitted to central or regional 

government. They are then not available to support conservation in UCSLL. Information on the economic 

value of ecosystem services can be used to support and justify the establishment of financial mechanisms 

to attract and administer funding and revenue streams, retain them year on year, and ensure that they 

are reinvested in UCSLL conservation. Examples include an extra-budgetary fund or trust fund. 
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