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1. Introduction

◼ Cultural ecosystem services

• Cultural ecosystem services (CES) are the non-material 
benefits from ecosystems which are less directly linked to 
human well-being than other services. 

• But tertiary industry, such as recreation and tourism related 
to aesthetic values, closely depends on CES

◼ CES is one of the indispensable ecosystem services

◼ With feature of intangible, non-material and invisible, CES 
is difficult to quantify, but it has many manifestations

◼ CES are multi-facets, especially in the cultural landscapes 
with multifunctionality, a spatially explicit participatory 
mapping and assessing the full range of CES as perceived 
by different groups of people is needed.



1. Introduction

◼ Kailash Sacred Landscape is among the most bio-culturally 
diverse area in HKH, with CES diversifying livelihoods

◼ So far CES has been sporadically assessed and lacking in 
systematic conceptualization and application, weakening 
the significant role of CES in resources use, land planning 
and management for local sustainable development. 

• CES preferred by different respondents

• CES ranking of different categories

• Spatially distribution of CES

• CES classes associated with landscape elements 

◼ Our assessing and mapping CES, with focuses on,
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Kailash Sacred Landscape



Mt Kailash Kora routes



Lake Manasarovar circumambulation



Mt Kailash and Lake Manasarovar

Mt Gurla Mandata and Manasarovar Ramsar Wetland



Mt Gurla  Mandata and Manasarovar
—the mother of sacred mountain



Chiu gompa



Pulan (Takalakot)



Old Takalakot



Khorzhak gompa



2. Framework of CES and its indicators



2. Framework of CES and indicators

◼The categories of CES are adopted from MEA and indicators 
referred to ICIMOD’s working paper (Pandey et al., 2016)

◼We  assess and mapping seven categories of CES except cultural 
diversity, knowledge system and sense of place



3. Data collection and methods for assessing CES

Data collection

•Using media photo and questionnaire for data 
collection

• Interviewing with different respondents and 
surveying their preference to different categories of 
CES in KSL-China.

• ICIMOD’s geospatial identification of cultural sites

•We identified and added cultural sites of education 
value, social relation and recreation/tourism (by 
manifestations of accommodation supply, hostels 
and hotels)



3. Data collection and methods for assessing CES

The preference analysis of respondents to CES

◼Four relevant groups of respondents: local residents (20 persons), 
entrepreneurs (5 pers), tourists (20 pers) and scholars of KSLCDI 
(10 pers). In total 55 pers interviewed.

◼We solicited their evaluation of the preferred cultural services 
and landscape elements. 

◼Based on their preferences, we aimed at identifying the hotspots 
and distribution patterns of the CES. At the same time, we 
mapped the points of interesting (POI) of the cultural sites and 
conducted a spatial analysis of CES. 

◼We ask:
✓ Which places are the important sites of related CES components? and 

which one is the most important?
✓ What do you most enjoy doing and where are these activities done?
✓ Which landscape elements are linked with the CES you like? 



3. Data collection and methods for assessing CES

Ranking different components of CES

◼ 10 experts to evaluate the score of each site of the studied 
seven categories of CES. This survey is scored in a graded 
and quantitative manner of 0 - 5 levels, 

0 = no value, 
1 = very low value, 
2 = low value, 
3 = medium value, 
4 = high value, 
5 = very high value. 

◼ One place may have multiple services, so each site takes a 
comprehensive score. At the same time, all sites of each 
category of CES can get its average score so that we can 
compare and rank corresponding component of the CES in 
sequence. 



3. Data collection and methods for assessing CES

Spatial analysis and kernel density of CES

◼ Cultural sites were mapped and visualized in ArcGIS 10.2. 
◼ Spatial analysis was conducted for seven categories of spiritual 

and religious values, education values, inspiration, aesthetics, 
social relation, cultural heritage and recreation/ tourism.

◼ Kernel density analysis for different categories of CES. The 
comprehensive scores of different sites were used as attributes 
for the density analysis.  

◼ Kernel density produces a circular area based on the 
agglomeration of points inside a search radius 100 m



4. Preference of CES and CES ranking 

Identifying cultural sites in KSL-China



4. Preference of CES and CES ranking 

Preference of CES from different groups of respondents
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Preference of CES from different groups of respondents





• A total of 319 POI sites of CES were mapped, being prominent 
the CES of cultural heritage (177), recreation/ecotourism (73) 
and spiritual and religious value (45), accounting for 55.9%, 
22.9% and 14.1% of the total. Other CES take very small number 
of points of data

4. Preference of CES and CES ranking 

Identifying cultural sites in KSL-China



4. Preference of CES and CES ranking 

Identifying cultural sites and CES ranking



5. Spatial distribution and Kernel density of CE

CES are concentrated in Mt Kailash, Manasarovar and Pulan 
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• Ecosystem resilience is the capacity to rebound from climate 
change and disturbance. Resilience is a property of linked 
social-ecological systems (SES)

• The key to resilience in SES is diversity, including biodiversity 
and cultural diversity. Landscape heterogeneity and mountain 
vertical climate enrich the diversity of agriculture and pasture, 
which has bestowed the local people to resist the arid 
environment with crop-livestock integration and render 
comparative advantage. 

• In addition, the rich resources of cultural heritage, spiritual 
and religious values and recreation/tourism values provide 
diverse CES and diversify livelihoods for local people.

• CES are link to the subjective belief and characterized by non-
consumptive nature and are more resilient to climate change, 
which cannot be diminished. This add the resilience of SES and 
sustainable basis for local development.

6. Resilience of CES to climate change and implication



• Trademark using Kailash and Manasarovar
(Sacred Mountain and Holy lake)

6. Resilience of CES to climate change and implication



◼The hotspots are closely related not only to the cultural heritage 
values, spiritual and religious values, but also to the aesthetics 
and recreation/tourism in the beautiful landscape. 

◼The values of cultural heritage, recreation/tourism and spirits 
and religions are ranked as the top three services, respectively. 

◼The multifunctionality of the sacred landscape provides the 
source of its attractiveness for pilgrims and tourists. Multiple 
cultural services provide a chance of diversifying livelihoods and 
poverty alleviation of local residents. 

◼Resilience feature of cultural services is beneficial to promote 
green development and rural vitalization. This study also 
provides important information for tourism spatial planning and 
management towards more sustainable development goals.

7. Conclusion
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