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participation at all.  

4. Rural revitalization strategies need to be customized for the cultural identity of rural 

communities. 

5. Scientific researchers can never be neutral as long as they have research intentions. 

6. Speaking Mandarin is to no avail when conducting surveys in China’s rural communities. 

7. Easy-to-measure indicators for cultural ecosystem services such as “presence of tourists” do 

not reflect what is important to local inhabitants. 
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1.1   Background 

0DLQWDLQLQJ� DQG� HQKDQFLQJ� ODQGVFDSHV·� EHQHÀFLDO� FRQWULEXWLRQV� WR� D� JRRG�

TXDOLW\� RI� OLIH� LV� D�PDMRU� FKDOOHQJH� RI� RXU� WLPH� �'tD]� HW� DO��� ������� )RU� FHQWXULHV��

UHVHDUFKHUV� ï� IURP� SKLORVRSKHUV� WR� HQJLQHHUV� ï� KDYH� WULHG� WR� FKDUDFWHUL]H� WKH�

complex, dynamic relationships between humans and landscapes (Gould et al., 

2015; Haines-Young and Potschin, 2009; Kaplan and Kaplan, 1989; Schama, 1995). 

Landscapes have been and are being changed by processes such as urbanization 

and economic development. In response to ecosystem degradation from rapid 

economic development, China began investing heavily in protecting and 

restoring ecosystems since 1990s (Ouyang et al., 2016). In addition to the economic 

development, ecological restoration and conservation may also sharply change 

WKH� ODQGVFDSHV��DQG�WKHVH�FKDQJHV�PD\�ï� MXVW� OLNH� WKH�FKDQJHV�EURXJKW�DERXW�E\�

XUEDQL]DWLRQ�DQG�LQGXVWULDOL]DWLRQ�ï�DIIHFW�WKH�ZD\V�LQ�ZKLFK�SHRSOH�LQWHUDFW�ZLWK�

their landscapes (Dou et al., 2019). 

General Introduction 
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Aided by ecologists and economists, the concept of Ecosystem Services (ES) has 

been widely adopted by scientists and policymakers as a framework to assess 

WKH� FRQVHTXHQFHV� RI� ODQGVFDSH� LQWHUYHQWLRQV�� QRW� RQO\� RQ� SURYLVLRQLQJ� VHUYLFHV�

�IRRG��ÀEUH�DQG�IXHO�SURGXFWLRQ���EXW�DOVR�RQ�UHJXODWLQJ��VXSSRUWLQJ��DQG�FXOWXUDO�

ecosystem services (Collins et al., 2011; Costanza et al., 2014). Cultural ecosystem 

services (CES) are probably the least tangible of all ecosystem services, and have 

WKHUHIRUH�UHPDLQHG�UHODWLYHO\�XQH[SORUHG�E\�VFLHQWLVWV�IRU�D�ORQJ�WLPH��)LVK�HW�DO���

����E��� &(6� UHIHU� WR� WKH� EHQHÀWV� SHRSOH� UHFHLYH� IURP� HFRV\VWHPV� LQ� WKH� IRUP� RI�

spiritual, religious, recreational, inspirational and educational experiences (Russell 

et al., 2013; Seppelt et al., 2011), and can be considered as the non-material links 

between people and ecosystems (De Groot et al., 2002). More recently, CES started 

to receive more attention and over the past decade it developed into a vibrant 

UHVHDUFK�ÀHOG��LQÁXHQFHG�SROLF\�GLVFRXUVH��DQG�DGYDQFHG�WKH�VXVWDLQDELOLW\�DJHQGD�

�'tD]�HW�DO���������0$��������6DJLH�HW�DO����������

The integration of CES into landscape planning and management remains a challenge 

(Bryce et al., 2016). While CES are greatly valued by diverse stakeholders, CES 

SURYLGHG�E\�D�ODQGVFDSH�DUH�QRWRULRXVO\�GLIÀFXOW�WR�HYDOXDWH�GXH�WR�WKH�GLIÀFXOWLHV�

DVVRFLDWHG�ZLWK�GHÀQLQJ��DUWLFXODWLQJ�DQG�PHDVXULQJ��&KDQ�HW�DO�������E��.XPDU�DQG�

.XPDU��������3OLHQLQJHU�HW�DO�������E���6LQFH�WKH\�DUH�VR�GLIÀFXOW�WR�HYDOXDWH��SROLF\�

PDNHUV� WHQG� WR� VDFULÀFH� WKHP� LQ� IDYRXU�RI� HFRQRPLF� DQG� HFRORJLFDO� WDUJHWV� �%UDDW�

and De Groot, 2012; Chan et al., 2011a; De Groot et al., 2006). As a result, ecological 

restoration and conservation projects have been dominated by ecology and economy 

driven approaches, and are in need of more holistic approaches incorporating the 

impact of ecological restoration on human perceptions of CES (Cao, 2010; Du et al., 

2018; Higgs, 1997; König et al., 2014a; Zhen et al., 2010b). More attention is needed 

IRU� &(6� DV� DQ� LQGLFDWRU� RI� WKH� SRWHQWLDO� QRQ�PDWHULDO� FRQVHTXHQFHV� RI� HFRORJLFDO�

restoration measures (Berkel et al., 2018; Ridding et al., 2018).
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1.2   Problem statement

To inform decision-making for sustainable landscape management, an elicitation 

of people’s concerns associated with their landscapes from socio-cultural 

SHUVSHFWLYHV� LV� UHTXLUHG� �*RXOG� HW� DO��� ������� &(6� DUH� VWURQJO\� DVVRFLDWHG� ZLWK�

WKH�ZD\V�LQ�ZKLFK�SHRSOH�LQWHUDFW�ZLWK�DQG�JDLQ�QRQ�PDWHULDO�EHQHÀWV�IURP�WKHLU�

landscape and been intensively studied in recent years (Chan et al., 2011a; Daniel 

et al., 2012; Groot et al., 2018; De Groot et al., 2002; Kibria et al., 2018). However, 

DSSURDFKHV�RI� LQYHVWLJDWLQJ�&(6� WHQG� WRZDUGV�XVLQJ�TXDQWLWDWLYH�YDULDEOHV�� VXFK�

as revenues or visitor numbers (Dou et al., 2017b; Satz et al., 2013; Smukler et al., 

�������RU�HVWDEOLVKLQJ�&(6�DSSUDLVDO�WHFKQLTXHV��VXFK�DV�FRQWLQJHQW�YDOXDWLRQ�DQG�

hedonic pricing (Chen et al., 2017; Van Berkel and Verburg, 2014; Zhen et al., 2014), 

which have been criticized for voluntary self-exclusion of disciplines, over-valuing 

tourist-attractive landscapes and neglecting critical social impacts or dynamics 

�)LVK�HW�DO�������E��*RXOG�HW�DO���������0DUWtQ�/ySH]�HW�DO���������3OHDVDQW�HW�DO����������

Moreover, due to the limitation of accessible data and applicable methods, 

rarely does such research capture the cultural diversity of CES perceived by local 

communities (Berkel et al., 2018; Ridding et al., 2018; Sherrouse et al., 2011). However, 

ignoring the cultural relations local communities have with the landscapes they 

inhabit may undermine these communities, in particular when ethnic minorities 

DUH� FRQFHUQHG� �'tD]� HW� DO��� ������ 6ZLQWRQ� HW� DO��� ������� 6XFK� FRPPXQLWLHV� RIWHQ�

GHYHORS� XQLTXH� UHODWLRQVKLSV�ZLWK� ODQGVFDSHV� WKURXJK� ULFK� KLVWRULHV� RI� SHRSOH²

landscape interaction and the continuity of culture, and they place a high value 

on their endowment to future generations (Cuerrier et al., 2007). Understanding 

the importance local communities (and potential ethnic minorities within the 

community) place on CES can help ensure that resource governance institutions 

are appropriately designed and targeted, thereby improving both livelihoods and 

environmental sustainability (Iniesta-Arandia et al., 2014; Sagie et al., 2013).
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In addition, CES have usually been studied in stable ecosystems, and little is known 

about how CES change under ecological restoration or conservation, especially for 

large-scale, intensive programs such as Grain for Green (Liu et al., 2016; Lü et al., 

2012). In addition to the ecological targets, the changes of CES may be more directly 

perceived and experienced by residents of the program area, and the changes may 

be perceived in different ways rather than ecological achievement, particularly 

for aesthetic services (e.g., appreciation of the beauty of the original or changed 

landscape), cultural heritage and identity services, spiritual or religious inspiration, 

DQG� HGXFDWLRQ� DQG� VFLHQWLÀF� RSSRUWXQLWLHV� �/D� 5RVD� HW� DO��� ������ /DQJHPH\HU� HW�

al., 2015). Neglecting the local people’s relationship with the land in ecological 

restoration may even evoke sabotage of the restoration project (Cheung and Hui, 

������ .DUDQWK� DQG�1HSDO�� ������ 6DNXUDL� HW� DO��� ������� &RQVHTXHQWO\�� FRQVLGHULQJ�

WKH� LQÁXHQFHV�RI�HFRORJLFDO� UHVWRUDWLRQ�RU�FRQVHUYDWLRQ�SURMHFWV�RQ�&(6� LQ�SROLF\�

development and decision-making may help local communities adapt to changes 

or mitigate the possible negative impacts from socio-cultural perspective. 

1.3   Research objectives and research questions

In accordance with the above discussed challenges, the objective of my research was 

to investigate the non-material links between people and landscapes by analysing 

CES from an interdisciplinary perspective, in four typical Chinese landscapes. This 

research especially addresses the subjective nature of CES perception and the socio-

FXOWXUDO�FRQVHTXHQFHV�RI�HFRORJLFDO�UHVWRUDWLRQ�DQG�FRQVHUYDWLRQ�SURMHFWV�WKURXJK�

WKHLU�LQÁXHQFH�RQ�&(6�SHUFHSWLRQ��7R�DFKLHYH�WKH�REMHFWLYH��WKH�IROORZLQJ�UHVHDUFK�

TXHVWLRQV��54V��ZHUH�DGGUHVVHG���

RQ1 What CES are perceived by local inhabitants in selected landscapes of China?
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RQ2 How are the perceived CES correlated with the characteristics of the local 

population (such as gender, age, and ethnicity) in different landscapes?

RQ3� +RZ�DUH� WKH�SHUFHLYHG�&(6� LQÁXHQFHG�E\� WKH� ODQGVFDSH� FKDUDFWHULVWLFV� LQ�

different landscapes?

RQ4� +RZ� GR� HFRORJLFDO� UHVWRUDWLRQ� DQG� FRQVHUYDWLRQ� SURMHFWV� LQÁXHQFH� WKH�

perceived CES in different landscapes?

7KHVH�TXHVWLRQV�ZHUH�LQYHVWLJDWHG�XVLQJ�D�PL[WXUH�RI�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�

approaches, applied to a selection of study areas. The results of this research aim to 

support landscape planning by providing evidence on the interaction between CES 

of landscapes and local communities (and ethnic minorities), and to support multi-

functional and sustainable landscape management by assessing the socio-cultural 

impacts of ecological restoration and conservation.

1.4   Ecological restoration and conservation projects in China

To conserve natural capital and recover degraded landscapes, the Chinese central 

government has implemented a series of national programmes and conservation 

schemes, which sharply changed landscapes (Ouyang et al., 2016). In this research, 

I investigated the effects of three representative projects/schemes which are 

described below.

1.4.1   Grain for Green Project
To deal with severe problems related to widespread soil erosion and land 

GHJUDGDWLRQ� DQG� WR� UHVWRUH� RU� SURWHFW� WKH� HFRORJLFDO� TXDOLW\� RI� DJULFXOWXUDO�

landscapes, China's central government initiated a nationwide land retirement 
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program called “Grain for Green”, also known as the Sloping Land Conversion 

Program, in 1999. The program's goal is to convert agricultural land on steep 

slopes and other heavily degraded land to forest or grassland, which is desirable 

EHFDXVH� WKH� VWHHS� VORSHV�PDNH�DFFHVV�GLIÀFXOW� IRU�DJULFXOWXUDO� HTXLSPHQW��ZKLFK�

can increase the risk of damaging the surface vegetation (e.g., due to slipping of 

wheels caused by a loss of traction), and because this damage and cultivation of 

WKH�VRLO��H�J���WLOOLQJ��H[SRVH�WKH�ÀQH�JUDLQHG�VRLO�WR�HURVLRQ�E\�ZLQG�DQG�ZDWHU��7KH�

ultimate goal is to prevent soil erosion by increasing vegetation cover and reducing 

WKH�DUHD�RI�H[SRVHG�VRLO��)HQJ�HW�DO���������5R]HOOH���������

The implementation of the Grain for Green project converted over 3000 ha of 

IUDJLOH�RU�GHJUDGHG�FURSODQG�WR�IRUHVWV�RU�JUDVVODQGV�E\�������WKHUHE\�VLJQLÀFDQWO\�

changing land cover and land use in many regions. This is especially true in 

western China, the region that has the largest area of cultivated sloping land, where 

WKH�ORVV�RI�JUDLQ�UHVXOWLQJ�IURP�WKLV�SURJUDP�ZDV�H[SHFWHG�WR�UHDFK������)HQJ�HW�

DO���������6)$���������'LVSODFHG�IDUPHUV�DUH�JLYHQ�DQ�DQQXDO�DOORZDQFH�RI�JUDLQ�WR�

FRPSHQVDWH�IRU�WKHLU�ORVW�IDUP�ÀHOGV��DQG�DUH�SDLG�D�VPDOO�DPRXQW�IRU�SDUWLFLSDWLQJ�

in restoration activities such as tree planting and grassland restoration (Guyuan 

Bureau of Statistics, 2016b). 

1.4.2   Comprehensive grassland restoration
In the course of the previous century, the combination of a harsh climate with a 

JURZLQJ� JUD]LQJ� SUHVVXUH� OHG� WR� JUDVVODQG� GHJUDGDWLRQ�� ZKLFK� LQWHQVLÀHG� WKH�

KXPDQ�QDWXUH�FRQÁLFWV�LQ�,QQHU�0RQJROLD��;LDR�HW�DO����������7R�KDOW�WKLV��D�VHULHV�RI�

policies have been enforced, starting in the nineties, to alleviate the anthropogenic 

stress at both national and local levels. This was mostly done by top-down 
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arrangements to enforce sustainable use of the grasslands since 1995 and broadly 

extended after several years’ experience (Du et al., 2018). 

The implemented policy and countermeasures to reverse grassland degradation 

FDQ�EH�VXPPDUL]HG�DV�¶)HQFLQJ�JUDVVODQG��IRUELGGLQJ�JUD]LQJ�DQG�PRYLQJ�XVHUV·�

(Du et al., 2016). Their implementation varied with grassland conditions, and 

ZLWK�FRQVLGHUDWLRQ�IRU�WKH�LQÁXHQFHV�RQ�ORFDO�OLYHOLKRRGV�WR�D�JUHDW�H[WHQW�WKURXJK�

“seasonal grazing”, “rotational grazing”, “grazing prohibition”, “control of 

livestock rearing” and “herder emigration” (Dong et al., 2007). 

1.4.3   National parks system
%HJLQQLQJ� LQ� ������ &KLQD� KDV� RIÀFLDOO\� UHFRJQL]HG� ����� QDWXUH� UHVHUYHV� RI�

all categories covering over 15% of the land mass of China (over 50% of these 

areas date since 1995). Effective management of these nature reserves has been 

GLIÀFXOW� DQG� WKH� LQDSSURSULDWH� GHYHORSPHQW� ZLWKLQ� SURWHFWHG� DUHDV� FRXOG� QRW�

be prevented (Zhou and Edward Grumbine, 2011). National parks are included 

in the Chinese Protected Areas System that aims to improve nature reserves by 

adjusting the balance between protection and utilization (Ma et al., 2009). The 

assumption is that national parks adapted to the conditions in China can better 

serve to protect biodiversity and human livelihoods while allowing for tourism 

development that would fund conservation management (Wang et al., 2012). 

6LQFH�WKH�ÀUVW�1DWLRQDO�)RUHVW�3DUN�ZDV�HVWDEOLVKHG�LQ�&KLQD�LQ�������=KDQJMLDMLH�

1DWLRQDO� )RUHVW� 3DUN��� YDULRXV� W\SHV� RI� SDUNV� KDYH� EHHQ� HVWDEOLVKHG�� LQFOXGLQJ�

1DWLRQDO�)RUHVW�3DUNV��1DWLRQDO�.H\�6FHQLF�5HVRUWV��1DWLRQDO�1DWXUDO�5HVHUYHV��

National Geoparks, National Wetland Parks, National Mining Parks, and 

National Water Reserve Parks.
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1.5   Study area

The research focuses on four typical landscapes in China (grassland, forest, dry 

DJULFXOWXUDO� ODQG� DQG� ZHWODQG��� FRYHULQJ� WKUHH� ÀIWK� RI� WKH� &KLQHVH� WHUUHVWULDO�

DUHD�� )LYH� DUHDV� ZHUH� VHOHFWHG� DV� VWXG\� DUHD�� EDVHG� RQ� WKHLU� ZLGH� JHRJUDSKLFDO�

distribution, their involvement in restoration or conservation programmes and the 

diverse ethnic and social-cultural background of their population: Inner Mongolia 

(North China; forest & wetland landscape and grassland landscape), Ningxia and 

Shanxi Province (Northwest China; agricultural landscape) and Hainan province 

(South China; coastal wetland landscape). The areas are all affected by ecological 

UHVWRUDWLRQ�DQG�RU�FRQVHUYDWLRQ�SURJUDPPHV��)LJXUH�������

1.5.1   Guyuan
Guyuan is located in the Ningxia Hui Autonomous Region of northern China.  It is 

a typical semi-arid area of northern China, in the Loess Plateau, which is an area of 

ÀQH�JUDLQHG�VRLOV�WKDW�DUH�KHDYLO\�LQFLVHG�E\�JXOOLHV�FUHDWHG�E\�ZDWHU�HURVLRQ��7KH�

fertile soils have created a farming culture that dates back more than 2000 years to 

WKH�´DQFLHQW�6LON�5RDGµ�SHULRG��;XH���������*X\XDQ�KDV�D�PL[WXUH�RI�ODQG�XVH�W\SHV�

(including cultivated land, grassland, and forests) and a mixture of ethnic groups 

(Han people and Hui people). The climate imposes strong constraints on farming 

due to both the variable precipitation and so does the undulating topography 

(Zhen et al., 2010a). Since 1990s, Guyuan has been under the implementation of 

Grain for Green project. 
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1.5.2   Genhe
Genhe is located in the north of China, within the provincial boundary of Inner 

Mongolia, and has a typically cold temperate climate. The study area is around 60 

km2 and mainly consists of forested wetlands, meadow wetlands, bodies of water 

(lake and seasonal rivers), and bare rock. The study area is also famous for its 

ULFK�HWKLF�FXOWXUHV��)LYH�HWKQLF�JURXSV��LQFOXGLQJ�WKUHH�HWKQLF�PLQRULWLHV��2URTHQ��

Ewenki, Daur, Mongolian, and Han) have lived around the area of Genheyuan 

National Wetland Park for centuries. The three ethnic minorities have created and 

maintained rich and precious cultures in the long process of historical development. 

)RU�LQVWDQFH��WKH�(ZHQNL�SHRSOH��FDOOHG�WKH��&KLQHVH�ODVW�KXQWLQJ�WULEH���JUDGXDOO\�

IRUPHG� D� UHLQGHHU� FXOWXUH�� D� �VKDPDQ�� FXOWXUH�� DQG� D� ELUFK� EDUN� FXOWXUH�� DOO� RI�

which are very valuable from ethnological perspective. The Genheyuan National 

Wetland Park was established in 2011 and attracts over 60 thousand tourists per 

year (Genhe Tourism Development Association 2018).  

1.5.3   Xilin Gol League
Xilin Gol League is located in the central part of Inner Mongolia Autonomous 

Region of China. It has an annual precipitation of 288mm and annual average 

WHPSHUDWXUH� RI� ����&�� ,QKDELWDQWV� RI� WKLV� UHJLRQ� DUH� FKDOOHQJHG� E\� IUHTXHQW� GU\�

spells as well as severe winter weather (Du et al., 2014). The main land cover types 

are natural grasslands (89.9%) and forests (7.1%). Arable land is sparse, there are 

several towns and villages, and the remaining area is covered by water bodies and 

wetlands. It has with a total population of 1,047 million by 2016, of which 35.5% are 

rural residents. The population mainly consists of Han people (64.2%), followed 

E\�0RQJROLDQ� SHRSOH� �������� DQG� RWKHU� HWKQLF�PLQRULWLHV� �������� )URP�QRUWK� WR�

VRXWK��;LOLQ�*RO�LV�QDWXUDOO\�GLYLGHG�LQWR�WKUHH�QDWXUDO�WUDQVHFWV�FKDUDFWHUL]HG�E\�

distinguishing topographical characteristics, which differs in both socio-economic 
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conditions and landscape compositions. All zones are predominantly used for 

grazing by cattle and sheep and under the implementation of comprehensive 

grassland restoration projects (Kang et al., 2007).

1.5.4   Wenchang
Wenchang is located in southern China, Hainan province. It has an annual 

precipitation of 1728 mm and annual average temperature of 23.9°C. The 

topography of Wenchang is relatively subtle, and landscapes are characterized 

E\�YLOODJHV��RSHQ�VHD�� VDQG�EHDFK��PDQJURYHV�DQG�PXGÁDWV��%\� WKH�HQG�RI�������

Wenchang had 17 towns, with a total population of 558,800, mainly belongs to the 

ethnic group of Han. Huiwen wetland is in the southeast of Wenchang city. It has 

QR�DGPLQLVWUDWLYH�ERXQGDU\�EXW�FRYHUV�WKH�FRDVWDO�ZHWODQGV�IURP�4LQJODQ�+DUERU�

WR� )HQJMLD� %D\��+XLZHQ�ZHWODQG� LV� ULFK� LQ� ELRGLYHUVLW\� DQG� LV� FRQVLGHUHG� DV� DQ�

important habitat for mitigatory shorebirds.

Figure 1-1 Distribution of study areas.
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1.6   Research concepts and framework

1.6.1   Research concepts
There are many interpretations of CES, such as “a product of natural processes 

underpinning natural capital as with other ecosystem services” (De Groot etoal., 

2002), or “services expressed as products of human labour and the outcome 

RI� KXPDQ� WKRXJKW� DQG�SHUFHSWLRQµ� �)LVK� HW� DO��� ����E��� ,Q� WKLV� VWXG\�� ,� XVHG� WKH�

GHÀQLWLRQ�RI�&KDQ�HW�DO���������ZKR�GHVFULEH�&(6�DV�´D�FR�SURGXFHG���FR�FUHDWHG�

RXWFRPH�RI�SHRSOHV·�LQWHUDFWLRQ�ZLWK�ODQGVFDSHVµ��,Q�WKHLU�GHÀQLWLRQ��&(6�FRQVWLWXWH�

DQG�UHÁHFW�WKH�YDOXHV�DQG�KLVWRULHV�SHRSOH�VKDUH��WKH�FXOWXUDO�SUDFWLFHV�WKH\�HQJDJH�

in, and the landscapes they inhabit (Chan et al., 2012a), rather than the a priori 

SURGXFWV�RI�QDWXUH�WKDW�SHRSOH�XWLOL]H�IRU�D�SDUWLFXODU�EHQHÀW�WR�ZHOO�EHLQJ��)LVK�HW�

DO�������E���,Q�DFFRUGDQFH�ZLWK�WKH�GHÀQLWLRQ��,�JHQHUDOO\�IROORZHG�WKH�WHUPLQRORJ\�

DQG�FODVVLÀFDWLRQ�RI�&(6�VXJJHVWHG�E\�0LOOHQQLXP�(FRV\VWHP�$VVHVVPHQW���������

but also incorporated indicator descriptions used in other studies references to 

present the various CES categories in a way that could be easily understood. The 

FODVVLÀFDWLRQ�DQG�LQGLFDWRU�VWDWHPHQWV�DUH�VKRZQ�LQ�7DEOH�����

Table 1-1 Selected CES and their indicator statements / descriptions used in this study.
CES Potential indicator statements / descriptions
Physical and 
mental health

Visiting these places gives me a sense of freedom. (Tratalos et al., 2016)
Visiting these places leaves me feeling healthier. (Bryce et al., 2016)

Recreational 
services

I like spending leisure time in these places. (Dou et al., 2017a; Hernández-
Morcillo et al., 2013)
I do walking, hiking, walking dogs … etc. in these places. (Dou et al., 2017a)

Aesthetic 
services

I have felt touched by the beauty of these places. (Church et al., 2014)

Inspirations These places inspire me (such as art, folklore, national symbols, 
architecture, and advertising ). (Chan et al., 2011a; Chan et al., 2012b)
I gain perspectives on life during my visits to these places. (Dallimer et 
al., 2012)
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Education 
and science

Visiting these places has made me learn more about nature. (Bryce et al., 
2016)
I feel these places provide the basis for education and science. (Hernández-
Morcillo et al., 2013)

Religious 
and spiritual 
services

At these places, I feel part of something that is greater than me. (Chan et 
al., 2012a; Chan et al., 2012b)
At these places, I feel more connected to my religion or beliefs. 

Cultural 
heritage

These places have additional value because of its historical meanings. 
(Tengberg et al., 2012)
I feel like I can contribute to protect special species, features, skills or 
knowledge of these places. (Bryce et al., 2016; Tengberg et al., 2012)

Sense of 
place

I feel a sense of belonging in these places.(Tengberg et al., 2012)
I have had a lot of memorable experiences at these places.(Buchel and 
)UDQW]HVNDNL��������7HQJEHUJ�HW�DO��������

Social 
relations

I have made strong bonds with others through visiting these places. (Bryce 
et al., 2016)
I miss these places when I have been away from them for a long time. 
(Chan et al., 2012a)

1.6.2   Conceptual framework and research design 
The above interpretation of CES is consistent with the conceptual framework of 

the Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES), 

which stresses the need to incorporate an analysis of relational terms on which 

values in and through landscapes are constructed, besides a consideration 

RI� EHQHÀWV� WKDW� SHRSOH� JDLQ� IURP� ODQGVFDSHV� WR� HQKDQFH� WKHLU� TXDOLW\� RI� OLIH�

�'tD]� HW� DO��� ������� )URP� WKLV� GHÀQLWLRQ� DULVHV� WKDW� HPSKDVLV� LQ� WKLV� UHVHDUFK� LV�

on humanities in CES (such as relations between people’s characteristics and 

perceived CES) to strengthen the integration of human-cultural perspective for 

landscape development, and also on a geographical understanding of CES, which 

is suggested as a powerful framework for researchers and decision makers to 

XQGHUVWDQG� WKH� FXOWXUDO� YDOXH� DQG� VLJQLÀFDQFH� RI� ODQGVFDSHV� LQ� PDWHULDO� WHUPV�

�&KDQ�HW�DO�������E��)LVK�HW�DO�������D���
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7KHUHIRUH�� ,�DGRSWHG� WKH�&(6�FRQFHSWXDO� IUDPHZRUN�E\�)LVK�HW�DO�� ������� �)LJXUH�

������ )XUWKHUPRUH�� ,� IRFXVHG� RQ� LQWHUDFWLRQV� EHWZHHQ� ODQGVFDSHV� DQG� local 

inhabitants (Chan et al., 2011a; Tratalos et al., 2016), in line with the objective of this 

UHVHDUFK��6LQFH�,�IROORZHG�&KDQ�HW�DO�·V�GHÀQLWLRQ�RI�&(6��ZKR�FRQVLGHU�&(6�DV�D�

FR�SURGXFW�RI�SHRSOHV·�LQWHUDFWLRQ�ZLWK�ODQGVFDSHV�UDWKHU�WKDQ�D�SDUWLFXODU�EHQHÀW��

I directly used the perception of CES (including their perceived appreciation) 

UDWKHU�WKDQ�WKH�WZR�FRPSRQHQWV��FXOWXUDO�EHQHÀWV�DQG�FXOWXUDO�JRRGV��SURSRVHG�E\�

)LVK�HW�DO����������%DVHG�RQ�SUHYLRXV�VWXGLHV�RI�WKH�QRQPDWHULDO�DVSHFWV�RI�SHRSOH�

ODQGVFDSH� UHODWLRQVKLSV� LQ� WKH� VFLHQWLÀF� GRPDLQV� RI� HQYLURQPHQWDO� SV\FKRORJ\��

landscape architecture, anthropology, and sociology, although not under the CES 

label (Daniel et al., 2012; Kaplan and Kaplan, 1989; Russell et al., 2013; Sagie et 

al., 2013; Schama, 1995; Westerink et al., 2017), I also added the inter-correlations 

among the selected people’s characteristics.

Figure 1-2 Conceptual framework adapted from UK BEA Follow-on CES framework (Fish et 
al., 2016b).
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1.7   Methods

7KH�DSSURDFK�FRQGXFWHG�LQ�WKLV�VWXG\�LQFOXGHV�D�VXLWH�RI�VHPL�TXDQWLWDWLYH�PHWKRGV�

ZKLFK�LQFRUSRUDWH�SHUFHSWLRQ�VXUYH\�GDWD�LQWR�TXDQWLWDWLYH�DVVHVVPHQW�PHWKRGV�WR�

bridge the gap between CES and other ES assessment. 

��������'DWD�FROOHFWLRQ�DQG�ÀHOG�ZRUN
Since this study focuses on people’s perceptions, the data were gathered by 

TXHVWLRQQDLUHV� VXUYH\� RU� VHPL�VWUXFWXUHG� LQWHUYLHZV� GHSHQGLQJ� RQ� WKH� ORFDO�

FRQWH[W��DV�ZHOO�DV�SDUWLFLSDWRU\�PDSSLQJ�DQG�ÀHOG�REVHUYDWLRQV�WR�IXUWKHU�GLDJQRVH�

CES appraisal and their spatial distribution. 

)LYH� ÀHOG� LQYHVWLJDWLRQV� ZHUH� GRQH� GXULQJ� D� ���PRQWK� SHULRG�� DORQJ�ZLWK� IRXU�

different project activities, from March 2017 to January 2019. All the surveys 

were carried out in the selected study areas, supported by literature review and 

local experts’ opinions. Most of the surveys were done in households for the 

interviewee’s convenience, at different times in the morning, at lunch time, in the 

afternoon, and in the evening.

7KH�ÀHOG�ZRUN�WRRN�SODFH�LQ�*X\XDQ���������*HQKH���������;LOLQ�*RO�/HDJXH���������

Yan’an (2017) and Wenchang (2018 and 2019) respectively. In total, I straight 

UDQGRPO\� VDPSOHG������ UHVSRQGHQWV� IURP����YLOODJHV� �RU� HTXDO���7KH�ÀHOG�ZRUN�

was conducted with the help of 27 local researchers, scientists and university 

students. They helped in the different study areas and all of them were skilled in 

social survey and were trained for background knowledge about this research.
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��������&(6�LGHQWLÀFDWLRQ�DQG�FRUUHODWLRQDO�DQDO\VLV��54��
	54��

7KH�SHUFHLYHG�&(6�ZHUH� LGHQWLÀHG� WKURXJK� FRPELQHG�DVVHVVPHQWV�RI� WKH�EHOLHIV�

and perceptions of the interviewee’s and their reported activities. The responses to 

WKH�LQWHUYLHZ�TXHVWLRQV�ZHUH�XVHG�WR�GHWHUPLQH�ZKHWKHU�WKH�LQWHUYLHZHH�SHUFHLYHG�

each CES and to collect the value they assigned to their perceptions. Six basic 

characteristics (age, gender, ethnicity, ethnicity, income, occupation and education 

level) were used in analysing the correlation between people’s characteristics 

DQG� &(6� SHUFHSWLRQ�� 7R� WHVW� IRU� VLJQLÀFDQW� UHODWLRQVKLSV� EHWZHHQ� UHVSRQGHQWV·�

characteristics and the presence/absence (yes / no) and perceived values of each 

&(6��FKL�VTXDUH�WDEOHV�DQG�&UDPHU·V�V�FRHIÀFLHQW�ZHUH�XVHG�WR�WHVW�IRU�WKH�VWUHQJWK�

RI� WKH� UHODWLRQVKLSV�� 'HSHQGLQJ� RQ� WKH� TXDOLW\� RI� VXUYH\�FROOHFWHG� GDWD�� ,� XVHG�

6WUXFWXUDO�(TXDWLRQ�0RGHOOLQJ��6(0��WR�IXUWKHU�H[SORUH�WKH�UHODWLRQVKLSV�EHWZHHQ�

multiple factors in the present system based on prior knowledge of their causal 

relationships, but also to differentiate in relationship intensity between each factor 

�SDWK�FRHIÀFLHQW���5RVVHHO���������7KLV�DOORZV�WR�ERWK�HYDOXDWH�WKH�PRGHO�VWUXFWXUH�

(the pattern of relationships among variables) and to test these relationships using 

ÀHOG�GDWD��6XWWRQ�*ULHU�HW�DO����������

��������$QDO\VLV�RI�WKH�LQÁXHQFH�RI�ODQGVFDSHV�RQ�&(6�
SHUFHSWLRQ��54�	��

Depending on the data availability and the different conditions of the selected 

landscapes, two different methods were used to assess the relationship between 

ODQGVFDSHV� DQG� WKH� SHUFHSWLRQ� RI� &(6�� (TXDWLRQ� �� ZDV� XVHG� WR� FDOFXODWH� WKH�

importance of landscapes for the perceived provision of CES in Guyuan, where 

ODQG�FRYHU�GDWD�ZDV�DYDLODEOH��)RU�WKH�RWKHU�VWXG\�DUHDV�WKH�ODQG�FRYHU�ZDV�OD\HUHG�
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and the landscape features were mixed, and here a CES Diversity Index was used 

to overcome the data limitation. 

��������,QWHUYHQWLRQ�DQDO\VLV��54�	��
Intervention analysis was used as a systematic method to further investigate 

how people interact with external interventions through their stated perceptions. 

)RU� WKH� FRQVHUYDWLRQ�RULHQWHG� LQWHUYHQWLRQV� VXFK� DV� HFRORJLFDO� UHVWRUDWLRQ� DQG�

national park scheme, the analysis was combined with the previous methods. 

)RU�ORFDO�HFRQRPLF�LQWHUYHQWLRQV��ZH�DSSOLHG�5DQGRP�)RUHVW�PHWKRG�WR�LGHQWLI\�

WKH�LQÁXHQFH�RI�ORFDO�UHODWHG�LQIUDVWUXFWXUHV�RQ�WKH�SHUFHSWLRQ�RI�&(6��5DQGRP�

)RUHVW� �5)�� LV� DQ� HQVHPEOH� PDFKLQH� OHDUQLQJ� PHWKRG� IRU� FODVVLÀFDWLRQ� DQG�

regression, developed by Leo Breiman in 2001 (Breiman, 2001), which consists 

of a number of decision trees with decision nodes. The CES perception was 

SUHGLFWHG� ZLWK� SUHGLFWRU� YDULDEOHV� XVLQJ� 5DQGRP� )RUHVW� SDFNDJH� LQ� 5� ������

(Wright and Ziegler, 2015).

1.8   Outline of the thesis 

7R�DGGUHVV� WKH� UHVHDUFK�REMHFWLYH�DQG�UHVHDUFK�TXHVWLRQV��DOO� WKH�DQDO\VHV�ZHUH�

LPSOHPHQWHG� IROORZLQJ� WKH� VDPH� IUDPHZRUN� �)LJXUH� ����� EXW� LQWHQWLRQDOO\�

GLIIHUHQWLDWHG� DPRQJ� WKH� VWXG\� DUHDV� WR� UHÁHFW� DQG� FRPSDUH� WKH� LQÁXHQFHV� RI�

different landscapes and external interventions on CES perception. After the 

“General introduction” (Chapter 1), the Chapters 2 to 5 each answer the research 

TXHVWLRQV�IRU�D�VSHFLÀF�ODQGVFDSH���DUHD�FRQWH[W��&KDSWHU���FRPSDUHV�WKH�ÀQGLQJV�

of all study areas. The structure of this thesis and research is summarized in 

)LJXUH������



25

Chapter 1

Chapter 2� DGGUHVVHV� WKH� LQÁXHQFHV� RI� HFRORJLFDO� UHVWRUDWLRQ� RQ� WKH� SHUFHSWLRQV�

of cultural ecosystem services by residents of agricultural landscapes. Based 

on the household survey data collected in Guyuan, western China (dry land /

agricultural landscape), my co-authors and I discuss the local perception of CES 

DQG�ODQGVFDSHV��,Q�DGGLWLRQ��ZH�DVVHVV�WKH�LQÁXHQFH�RI�FKDQJHV�RI�ODQGVFDSHV�RQ�

CES perception by comparing the changes of CES perceptions before and after an 

ecological restoration project, initiated by the “Grain for Green Project”. 

Chapter 3 analyses the relationship between cross-cultural perceptions of 

landscapes and CES. The data was collected in Genheyuan region (forest /wetland), 

northeast China. In this chapter, the emphasis is on the differences in perception 

among ethnic groups of the same landscapes. An assessment tool (CES Diversity 

Index) is proposed to mitigate the limitation of unavailable spatial data. The internal 

correlations among people’s characteristics were analysed through Structural 

(TXDWLRQ�0RGHOOLQJ��0\�FR�DXWKRUV�DQG�,�DOVR�GLVFXVV�WKH�LPSDFWV�RI�HVWDEOLVKLQJ�D�

National Wetland Park, a conservation-oriented project, on CES perception. 

Figure 1-3 Structure of the research and thesis.
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Chapter 4 investigates the potential impact of ecological restoration strategies on 

people-landscape interactions through CES perception. The data was collected 

LQ�;LOLQ�*RO��QRUWKHUQ�&KLQD� �JUDVVODQG��� ,Q� OLQH�ZLWK�DQDO\VLQJ� WKH� LQÁXHQFHV�RI�

landscapes and people’s characteristics on CES perception, my co-authors and I 

took the advantages of its natural transects to analyse how people (from similar 

population composition) perceive CES from different natural transects (different 

landscape compositions). The external intervention discussed in this chapter is a 

comprehensive grassland restoration strategy, which aims at both restoring and 

conserving grassland according to different degraded levels. 

Chapter 5�DQDO\VHV�KRZ�FRDVWDO�ODQGVFDSH�FKDUDFWHULVWLFV�LQÁXHQFH�WKH�SHUFHSWLRQ�

of CES. Based on data collected in Huiwen wetland, Wenchang, southern China, 

P\� FR�DXWKRUV� DQG� ,� DQDO\VH� WKH� VRFLR�FXOWXUDO� FRQVHTXHQFHV� RI� ORFDO� HFRQRPLF�

development, using factors which may be correlated to CES perception. We used 

5DQGRP�)RUHVW�0HWKRG��WR�LGHQWLI\�WKH�LQÁXHQFH�RI�HFRQRPLF�WDUJHWHG�ODQGVFDSH�

and infrastructure interventions on CES perception.

Chapter 6�SURYLGHV�D�JHQHUDO� V\QWKHVLV�RI� WKH�PDLQ�ÀQGLQJV�DFURVV� WKH�GLIIHUHQW�

VWXG\�DUHDV�DQG�WKH�NH\�FRQFOXVLRQV��7KH�V\QWKHVLV�RI�WKH�UHVHDUFK�ÀQGLQJV�DQVZHUV�

WKH�UHVHDUFK�TXHVWLRQV�SURSRVHG�DW� WKH�EHJLQQLQJ�RI� WKLV�FKDSWHU��7KH�GLVFXVVLRQ�

LQFOXGHV� D� FRPSDULVRQ� RI� UHVHDUFK� ÀQGLQJV� LQ� GLIIHUHQW� VWXG\� DUHDV� DQG� WKHLU�

OLPLWDWLRQV��7KHVH�UHÁHFWLRQV�ZHUH�DOVR�SODFHG�LQ�D�EURDGHU�FRQWH[W�WR�HODERUDWH�WKH�

implications of the research to science and potential contributions to sustainable 

landscape planning and management.
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Abandoned traditional living cave.
(Guyuan China)



7KH�FRQWHQW�RI�WKLV�FKDSWHU�LV�EDVHG�RQ�D�SXEOLVKHG�SDSHU��'RX��<XHKDQ��/LQ�=KHQ��;LXER�<X��0DUWKD�%DNNHU��
*HUULW�-DQ�&DUVMHQV�� DQG�=KLFKDR�;XH�� �$VVHVVLQJ� WKH� LQÁXHQFHV� RI� HFRORJLFDO� UHVWRUDWLRQ� RQ�SHUFHSWLRQV� RI�
FXOWXUDO� HFRV\VWHP� VHUYLFHV� E\� UHVLGHQWV� RI� DJULFXOWXUDO� ODQGVFDSHV� RI� ZHVWHUQ� &KLQD��� Science of the Total 
Environment 646 (2019): 685-695. 
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2.1   Introduction

Agricultural landscapes are key ecosystems that support human livelihoods and 

well-being. In addition to their main function of producing food, livestock feed, 

DQG�ÀEUH��WKH\�FDQ�ï�LI�WKH\�DUH�ZHOO�PDQDJHG�ï�DOVR�SOD\�D�UROH�LQ�VRLO�DQG�ZDWHU�

FRQVHUYDWLRQ��)RURX]DQJRKDU�HW�DO����������FOLPDWH�UHJXODWLRQ��$QGHUVRQ�7HL[HLUD�HW�

al., 2012), and habitat provision for many species (Burel and Baudry, 2005; Opdam 

et al., 2015). Moreover, agricultural landscapes have important socioeconomic 

VLJQLÀFDQFH� IRU� WKHLU� UROHV� LQ� IRRG�SURYLVLRQ� DQG� MRE� FUHDWLRQ� �&KHQ� HW� DO��� ������

Smukler et al., 2012). These functions are especially indispensable in dry-land 

ecosystems, where more than 2 billion people currently live (UN, 2011). The 

majority of dry agricultural landscapes are located in developing countries, and 10 

to 20% of this land is suffering from one or more forms of land degradation (MEA 

�������*LYHQ�WKH�VLJQLÀFDQW�UROH�RI�DJULFXOWXUDO�ODQGVFDSHV�LQ�GHOLYHULQJ�HFRV\VWHP�

services and their ongoing degradation of these landscapes (MEA, 2005), provision 

of these services is an important area of research and implementation, particularly 

in the context of ecological restoration programs such as reforestation of abandoned 

farmland (Barral et al., 2015).

Assessing the influences of ecological 
restoration on perceptions of cultural ecosystem 
services by residents of agricultural landscapes 

of western China
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To deal with severe problems related to widespread soil erosion and land 

GHJUDGDWLRQ� DQG� WR� UHVWRUH� RU� SURWHFW� WKH� HFRORJLFDO� TXDOLW\� RI� DJULFXOWXUDO�

landscapes, China’s central government initiated a nationwide land retirement 

program called “Grain for Green”, also known as the Sloping Land Conversion 

3URJUDP��LQ�������'X�DQG�6XQ��������-LDR�HW�DO���������;X�HW�DO����������7KH�SURJUDP·V�

goal is to convert agricultural land on steep slopes and other heavily degraded 

land into forest or grassland, and to restore degraded forest and grassland. 

7KLV� FRQYHUVLRQ� LV� GHVLUDEOH� EHFDXVH� WKH� VWHHS� VORSHV� PDNH� DFFHVV� GLIÀFXOW� IRU�

DJULFXOWXUDO� HTXLSPHQW�� ZKLFK� FDQ� LQFUHDVH� WKH� ULVN� RI� GDPDJLQJ� WKH� VXUIDFH�

vegetation (e.g., due to slipping of wheels caused by a loss of traction), and because 

WKLV�GDPDJH� DQG� FXOWLYDWLRQ�RI� WKH� VRLO� �H�J��� WLOOLQJ�� H[SRVH� WKH�ÀQH�JUDLQHG� VRLO�

to erosion by wind and water. The ultimate goal is to prevent soil erosion by 

LQFUHDVLQJ�YHJHWDWLRQ�FRYHU�DQG�UHGXFLQJ�WKH�DUHD�RI�H[SRVHG�VRLO��)HQJ�HW�DO���������

Rozelle, 2005). The implementation of Grain for Green converted 28.67 million ha of 

IUDJLOH�RU�GHJUDGHG�FURSODQG�WR�IRUHVWV�RU�JUDVVODQGV�E\�������WKHUHE\�VLJQLÀFDQWO\�

changing land cover and land use in many regions. This is especially true in 

western China, the region that has the largest area of cultivated sloping land, where 

WKH�ORVV�RI�JUDLQ�UHVXOWLQJ�IURP�WKLV�SURJUDP�ZDV�H[SHFWHG�WR�UHDFK������)HQJ�HW�

DO���������6)$���������'LVSODFHG�IDUPHUV�DUH�JLYHQ�DQ�DQQXDO�DOORZDQFH�RI�JUDLQ�WR�

FRPSHQVDWH�IRU�WKHLU�ORVW�IDUP�ÀHOGV��DQG�DUH�SDLG�D�VPDOO�DPRXQW�IRU�SDUWLFLSDWLQJ�

in restoration activities such as tree planting and grassland restoration (Guyuan 

%XUHDX�RI�6WDWLVWLFV�� ����E���+RZHYHU�� WKHVH�EHQHÀWV�ZHUH� VFKHGXOHG� WR�GHFUHDVH�

and gradually disappear when the program ended in 2015, and were only extended 

LQ�VRPH�SDUWV�RI�WKH�SURJUDP�DUHDV��;XH�DQG�=KHQ��������

This description shows that the program’s intensive conversion of agricultural 

landscapes will affect more than just ecological restoration; it can also undermine 

the cultural identity of human inhabitants by dramatically affecting the lifestyle 
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of residents and their employment opportunities (Cerretelli et al., 2018; Chen et 

al., 2017; Speldewinde et al., 2015). Because the residents of areas affected by such 

programs must believe in the value of the programs before they will be willing to 

participate, it is necessary for program planners and implementers to understand 

how these residents perceive these changes. This understanding will help the 

JRYHUQPHQW�WR�HYDOXDWH�WKH�LQÁXHQFH�RI�WKH�FKDQJHV�DQG�PLWLJDWH�DQ\�XQVXVSHFWHG�

EXW� VHULRXV� FRQVHTXHQFHV� E\� H[SORULQJ� WKH� H[SHULHQFHV� RI� ORFDO� FRPPXQLWLHV��

This knowledge can improve the planning and implementation of an ecological 

restoration project that is conducted in regions where established agricultural 

landscapes will change to new land cover types, thereby affecting the culture 

and livelihoods of the residents (Chen et al., 2017). Researchers in environmental 

psychology research have found that people observe and value their surroundings 

IRU�PRUH� WKDQ� MXVW� WKH� VSDWLDO� TXDOLW\�� WKH\� DOVR� HYDOXDWH� WKH� FKDQJHV� RYHU� WLPH��

forms of maintenance, use for sensory experiences, and use options, among other 

WKLQJV��%XFKHO�DQG�)UDQW]HVNDNL��������'RX�HW�DO�������E���

Cultural ecosystem services (CES) are strongly associated with the ways in which 

SHRSOH� LQWHUDFW�ZLWK� DQG� JDLQ� EHQHÀWV� IURP� WKHLU� ODQGVFDSH� �&KDQ� HW� DO��� ����D��

Daniel et al., 2012; De Groot et al., 2002). CES include aesthetic services (Zanten 

HW� DO��� ������� UHFUHDWLRQDO� VHUYLFHV� �0DUWtQ�/ySH]� HW� DO��� ������� LQVSLUDWLRQV� IRU� DUW�

and design (Chen et al., 2017), cultural heritage (Tengberg et al., 2012), spiritual 

RU� UHOLJLRXV� LQVSLUDWLRQ� �6PXNOHU� HW� DO��� ������� DQG� HGXFDWLRQ� DQG� VFLHQWLÀF�

opportunities (Arnaiz-Schmitz et al., 2017). In developed countries, CES are highly 

YDOXHG� IRU� WKHLU� WKHUDSHXWLF� DQG� UHFUHDWLRQDO� EHQHÀWV� �7LHOE|UJHU� HW� DO��� ������� ,Q�

contrast, societies in developing countries value CES more for their roles in cultural 

identity and survival (MEA 2005). However, in contrast to more tangible and 

commonly used ecosystem services, such as the provisioning of food and drinking 

water, the intangible and subjective nature of CES makes it challenging to identify 
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DQG�YDOXH�WKHP��&KDQ�HW�DO�������E��)LVK�HW�DO�������E��5XVVHOO�HW�DO���������6DW]�HW�

al., 2013) The integration of CES into the ecosystem services framework therefore 

UHPDLQV�D� FKDOOHQJH�GXH� WR� WKH�GLIÀFXOWLHV� DVVRFLDWHG�ZLWK�GHÀQLQJ�� DUWLFXODWLQJ��

and measuring CES (Bryce et al., 2016).

Although a number of studies have proposed CES assessment methods (Berkel et 

al., 2014; Chan et al., 2012a; Dou et al., 2017b; Tengberg et al., 2012), the focus has 

been on factors that can be easily measured, such as tourism revenues or visitor 

numbers (Satz et al., 2013). The bias towards such easy-to-measure variables may 

lead to over-valuation of landscapes that attract tourists, and under-valuation 

of landscapes that form the daily environment of rural communities, such as 

DJULFXOWXUDO�ODQGVFDSHV��6RPH�VFLHQWLVWV�KDYH�XVHG�PRUH�VRSKLVWLFDWHG�WHFKQLTXHV�

to assess CES appraisal, such as contingent valuation and hedonic pricing (Chen 

et al., 2017; Zhen et al., 2014), but these methods have been criticized both because 

they can under- or overestimate “willingness to pay” and because assigning 

monetary values to vulnerable public goods such as (cultural) ecosystem services 

LV�LQKHUHQWO\�ULVN\��&KDQ�HW�DO�������E��)LVK�HW�DO�������E��3OHDVDQW�HW�DO����������7KLV�

risk arises both because the values are highly subjective and because different 

VRFLRHFRQRPLF� JURXSV� PD\� KDYH� JUHDWO\� GLIIHUHQW� ZLOOLQJQHVV� WR� SD\�� RU� HTXDO�

willingness but different ability to pay.

In addition, CES have usually been studied in stable ecosystems, and little is 

known about how CES changes under ecological restoration, especially for large-

scale, intensive programs such as Grain for Green (Liu et al., 2016; Lü et al., 

2012). Under such programs, the changes of CES may be more directly perceived 

DQG� H[SHULHQFHG� E\� UHVLGHQWV� RI� WKH� SURJUDP� DUHD�� DQG� WKHLU� EHQHÀWV� PD\� EH�

appreciated in different ways, particularly for aesthetic services (e.g., appreciation 

of the beauty of the original or changed landscape), cultural heritage and 
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LGHQWLW\� VHUYLFHV�� VSLULWXDO� RU� UHOLJLRXV� LQVSLUDWLRQ�� DQG� HGXFDWLRQ� DQG� VFLHQWLÀF�

RSSRUWXQLWLHV� �/D�5RVD�HW� DO��� ������/DQJHPH\HU�HW� DO��� �������&RQVHTXHQWO\�� LW� LV�

necessary to increase our awareness of and knowledge about the impacts of 

ecological restoration on the CES of the communities affected by the program to 

provide support for policy development and decision-making that will mitigate 

the impacts on these communities. 

7R�KHOS�ÀOO�WKH�NQRZOHGJH�JDS��ZH�GHVLJQHG�D�VWXG\�WR�DQDO\VH�WKH�LQÁXHQFHV�RI�

Chinese ecological restoration policy on the CES of rural communities. To account 

for the subjective nature of perceptions of the value of CES, we developed an 

approach to assess the changes of CES under ecological restoration by identifying 

how local residents perceive CES and the relationships between these perceptions 

and the physical changes in their landscape.

2.2   Data and methods

2.2.1   Case study area
7KH�GHWDLOV�RI�VWXG\�DUHD�*X\XDQ�KDV�EHHQ�LQWURGXFHG�LQ�6HFWLRQ��������)LJXUH-2-1). 

Like most areas of the Loess Plateau, Guyuan has a complex mixture of land use 

types (including cultivated land, grassland, and forests). The climate imposes 

strong constraints on farming due to both the variable precipitation and the 

undulating and often steep topography (Zhen et al., 2010a). Since implementation 

of the Grain for Green program in 1999, Guyuan City has increased its area of forest 

and grassland by 3.11×105 ha, of which 1.69×105 ha was provided by conversion of 

cultivated land to forest or grassland; this accounted for 44.9% of the total crop area 

�����ð����KD��LQ�������;XH�DQG�=KHQ���������
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Table 2-1 summarizes the proportions of each land use type in 2015. The Grain 

IRU� *UHHQ� SURJUDP� KDV� VWURQJO\� LQÁXHQFHG� WKH� ODQGVFDSH� RI� *X\XDQ� DQG�

the livelihoods and economic conditions of residents (König et al., 2014b). 

7R� FRPSUHKHQVLYHO\� DVVHVV� WKH� LQÁXHQFHV� RI� WKH� SURJUDP�� ZH� VHOHFWHG� ÀYH�

representative villages to sample in consultation with local experts and conducted 

interviews with the villagers. The villages are representative of different aspects 

of the region’s landscape conditions: valley plains, loess table land, plateau hills, 

stony mountains, and peri-urban rural villages. The details of the villages are 

provided in Appendix 2-1.

Figure 2-1 Spatial distribution of the landscape types and locations of the survey sites in 
Guyuan City. 
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Table 2-1 General Information About the Landscape Composition in Guyuan (2015).
Landscape type Proportion of total land area (%) Area (103 km2)
Cultivated land 44.7 5213.5
Forest 7.4 858.5
Grassland 44.9 5239.7
Water body 0.8 95.2
Residential area 2.2 254.6
Temples, cultural heritage sites, etc. -- --

2.2.2   Survey design 
The data used for this analysis were gathered from semi-structured interviews 

�L�H��� ZH� XVHG� RXU� TXHVWLRQQDLUH� WR� SURYLGH� VWUXFWXUH� DQG� FRQVLVWHQF\� EHWZHHQ�

interviews, but also allowed the collection of freely contributed answers that were 

QRW� D� IRUPDO� SDUW� RI� WKH� TXHVWLRQQDLUH��� 7KH� TXHVWLRQQDLUH� ZDV� GHYHORSHG� DQG�

then tested during an expert workshop carried out in the study area in May 2017. 

The main objective was to collect data on the experiences and perceptions of local 

residents related to the changes of the landscape after implementation of the Grain 

for Green program. 

To mitigate the potential bias of current memory of recalling the changes during 

WLPH��ZH�WHVWHG�WKH�TXHVWLRQQDLUH�H[�DQWH��EHIRUH�XVLQJ�LW�WR�FROOHFW�GDWD��DQG�XVHG�

IROORZ�XS�TXHVWLRQV��H[�SRVW��WR�FODULI\�DQ\�XQFOHDU�UHVSRQVHV�GXULQJ�WKH�LQWHUYLHZV��

It has been demonstrated that this can successfully mitigate and even eliminate 

ELDV� E\�XVLQJ� IROORZ�XS�TXHVWLRQV� WR� JHW� SHRSOH�PRUH� LQYROYHG� �:KLWHKHDG� DQG�

&KHUU\�� ������� $Q� H[�DQWH� YHULÀFDWLRQ� RI� WKH� VHPL�VWUXFWXUHG� LQWHUYLHZ� ZDV�

FRQGXFWHG�ZLWK� ORFDO� H[SHUWV�DQG�VWDNHKROGHUV� LQ�D�)UDPHZRUN� IRU�3DUWLFLSDWRU\�

,PSDFW� $VVHVVPHQW� �)R3,$��ZRUNVKRS� �.|QLJ� HW� DO��� ����E��0RUULV� HW� DO��� �������

)R3,$�LV�RQH�SRSXODU�VXVWDLQDELOLW\�DVVHVVPHQW�PHWKRG�WKDW�XVHV�ERWK�TXDOLWDWLYH�

NQRZOHGJH� SURYLGHG� E\� VWDNHKROGHUV� DQG� TXDQWLWDWLYH� LQIRUPDWLRQ� REWDLQHG�

by researchers or governments (König et al., 2014b). It is structured around the 
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GULYHU�SUHVVXUH�VWDWH�LPSDFW²UHVSRQVH�IUDPHZRUN��2(&'���������,Q�WKLV�UHVHDUFK��

ZH� FRPELQHG� ERWK� IUDPHZRUNV� LQ� RQH� ZRUNVKRS�� :H� XVHG� )R3,$� PDLQO\� WR�

assess the impact of the new land-use policy on land use functions, including the 

maintenance of ecosystem processes. The more important approach to support the 

present CES assessment research was that we organized the participants in the 

)R3,$�WR�GR�IRFXV�JURXS�GLVFXVVLRQV�RU�WHVW�LQWHUYLHZV�UHODWHG�WR�RXU�TXHVWLRQQDLUH��

7KH�ZRUNVKRS�SDUWLFLSDQWV�LGHQWLÀHG�D�WRWDO�RI�HLJKW�&(6�WKDW�WKH\�EHOLHYHG�ZHUH�

UHOHYDQW�WR�UHVLGHQWV�RI�RXU�VWXG\�DUHD��DQG�UHYLHZHG�WKH�TXHVWLRQQDLUH�WR�HQVXUH�

that it obtained information on their perceptions of these CES. In summary, we 

DVNHG�WKH�H[SHUWV�WR�ÀOO�LQ�WKH�TXHVWLRQQDLUH�IURP�WKH�SHUVSHFWLYH�RI�D�ORFDO�IDUPHU�

DQG�WR�SRLQW�RXW�SODFHV�ZKHUH�ZH�VKRXOG�LPSURYH�DQG�DGMXVW�WKH�TXHVWLRQV��%DVHG�

RQ� WKHLU� IHHGEDFN��ZH� UHGHVLJQHG� DQG� FODULÀHG� WKH�ÀQDO� LQWHUYLHZ�TXHVWLRQV��$V�

D� UHVXOW� RI� WKLV� SURFHVV��ZH� LGHQWLÀHG� HLJKW� &(6�� UHFUHDWLRQDO�� DHVWKHWLF�� FXOWXUDO�

heritage, Physical and mental health, education and science, inspiration, sense of 

place, and religious and spiritual services.

2.2.3   Survey sampling and implementation 
:H� VHOHFWHG� SRWHQWLDO� LQWHUYLHZHH·V� E\� PHDQV� RI� UDQGRP� VDPSOLQJ� LQ� WKH� ÀYH�

YLOODJHV��)LJXUH�������:H�GHFLGHG�WKH�ÀQDO�VDPSOH�VL]H��QXPEHU�RI�KRXVHKROGV��EDVHG�

on the permanent resident population (i.e., so that the sample size was proportional 

to the population) and the suggestions of the village managers to obtain a reliable 

and representative sample. We surveyed households around 50% of the permanent 

SRSXODWLRQ� RI� HDFK� YLOODJH� IROORZLQJ� WKH� VXJJHVWLRQ� RI� 7DEDFKQLFN� DQG� )LGHOO�

�7DEDFKQLFN�DQG�)LGHOO��������WKDW�D�VDPSOH�VKRXOG�EH�DURXQG�����ZKHQ�WKH�WRWDO�

households of the survey unit group are lower than 100. Only residents who had 

lived in Guyuan for more than 15 years were included in the interviews because 

we also followed the suggestion of Mjelde et al. (2012) that increasing familiarity 
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with a subject will reduce the potential bias. The semi-structured interviews were 

implemented with the help from three other researchers who were experienced in 

social surveys. The interviews were conducted in “hotspots” selected based on the 

UHVXOWV� RI� WKH� )R3,$�ZRUNVKRS�� 7KH� LQWHUYLHZ� LQFOXGHG� TXHVWLRQV� UHODWHG� WR� WKH�

interviewee’s perception about the local landscape, the changes in the landscape, 

and their experiences and feelings about the Grain for Green project. In addition, 

LW�LQFOXGHG�TXHVWLRQV�RQ�WKHLU�GHPRJUDSKLF�FKDUDFWHULVWLFV��7KH�TXHVWLRQV�XVHG�LQ�

semi-structured interviews are shown in Appendix 2-2. Table 2-2 summarizes the 

demographic characteristics of the survey population in the selected areas. 

��������3HUFHSWLRQ�DQDO\VLV�DQG�&(6�LGHQWLÀFDWLRQ�
We analysed the interview results using version 22 of the SPSS software (www.

ibm.com/analytics/us/en/technology/spss/) and Excel 2010 (www.microsoft.

FRP��WR�LGHQWLI\�VLJQLÀFDQW�LQÁXHQFHV�RI�WKH�GHPRJUDSKLF�FKDUDFWHULVWLFV��JHQGHU��

age, education, and ethnicity) on the perception of CES. Interviews were eliminated 

IURP�RXU�VDPSOH�LI� WKH� LQWHUYLHZHH�GLG�QRW�DQVZHU�DW� OHDVW�����RI�WKH�TXHVWLRQV��

We obtained a total of 202 usable responses, ranging from 33 to 49 responses per 

village, for an overall response rate of 93.1%.

:H� XVHG� WKH� UHVSRQVHV� WR� WKH� LQWHUYLHZ� TXHVWLRQV� WR� GHWHUPLQH� ZKHWKHU� WKH�

LQWHUYLHZHH�SHUFHLYHG�HDFK�&(6�DQG�WR�TXDQWLI\� WKH�YDOXH� WKH\�DVVLJQHG�WR� WKHLU�

SHUFHSWLRQV�� )RU� HDFK� &(6�� WKH� SHUFHLYHG� SUHVHQFH� RI� WKDW� &(6� �\HV�QR�� ZDV�

LGHQWLÀHG�DFFRUGLQJ�WR�WKH�UHVSRQVH�WR�RXU�TXHVWLRQV��,Q�DGGLWLRQ�WR�WKH�SUHVHQFH�

RU�DEVHQFH�RI�D�&(6��ZH�TXDQWLÀHG�LWV�VWUHQJWK�E\�DVVLJQLQJ�QXPHULF�YDOXHV�WR�HDFK�

statement (e.g., strongly agree = 2). We then calculated the mean perceived value 

for each CES from these values. Table 2-3 summarizes the rules we used to assign 

WKH�YDOXHV��7R�WHVW�IRU�VLJQLÀFDQW�UHODWLRQVKLSV�EHWZHHQ�UHVSRQGHQW�FKDUDFWHULVWLFV�
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(age, gender, ethnicity, and education level) and the presence / absence (yes/no) 

DQG�SHUFHLYHG�YDOXHV�RI�HDFK�&(6���ð��FKL�VTXDUH�WDEOHV�DQG�&UDPHU·V�V�FRHIÀFLHQW�

was used to test for the strength of the relationships. These methods were chosen 

EHFDXVH�WKH\�ÀW�WKH�QRPLQDO�VFDOH�OHYHOV�WKDW�ZH�XVHG��

Table 2-2 Basic Demographic Information About the Interviewee’s in the Five Villages.
Demographic information 3URSRUWLRQ�RI�WRWDO����
Gender Male 69

)HPDOH 31
Ethnicity Han 78.2

Hui 21.8
Education level No education 12.9

Primary school 43.0
Middle school 25.2
High school or above 18.9

Age 20-30 16.3
30-40 12.4
40-50 31.2
50-60 14.8
>60 25.3

Table 2-3 Assignment Rules for the Presence / Absence and Perceived Values of each Cultural 
Ecosystem Service (CES).
Description CES 

presence
Assigned 
value

Average value 
(0 to 2) and the 
corresponding 
assigned rank

�6WURQJO\��'LVDJUHH�ZLWK�KDYH�QR�LGHD�DERXW�
WKH�VWDWHPHQW�KDYH�QHYHU�SDUWLFLSDWHG�LQ�
related activities. 

No 0 No value

$JUHH�ZLWK�WKH�VWDWHPHQW�KDYH�RFFDVLRQDOO\�
participated in related activities.

Yes 1 ��²��
Low value

�6WURQJO\��$JUHH�ZLWK�WKH�VWDWHPHQW�KDYH�
often participated in related activities. 

Yes 2 ��²��
High value
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2.2.5   Importance of landscapes to the perceived provision 
of CES

We assessed the importance of landscape for the provision of CES by considering 

three aspects: (1) the capacity to provide the CES, (2) the potential risk of that 

capacity decreasing, and (3) the landscape’s importance to providing the CES. We 

XVHG�HTXDWLRQ���WR�FDOFXODWH�WKDW�LPSRUWDQFH�

La = (Sa Ti ��$����ƴ�7i na / N) + log(Ma / Sa�����������������������������(TXDWLRQ��

Where La is the importance of land use a (a = 1 to 5) to provide a given CES; 

Sa is the area of land use a (from Table 2-1); Ti is the number of CES (i = 0 to 8) 

provided by land use a; A is the total study area (21.2 × 106 km2); na is the number 

of interviewee’s who believed that CES i was provided by land use a� �GHÀQHG�LQ�

Appendix 2-3); N is the total number of usable interviews (N = 202); and Ma is the 

mean annual decrease of the area (km2) of land use a in the past 5 years from 2010 

to 2015 (= 0 for an increase in the area). 

To better account for the role that landscape plays in perceptions of CES, we 

incorporated land use data (the proportion of the total area occupied by a certain 

landscape (Table 2-1) to jointly represent the capacity of providing a CES and the 

number of different CES perceived by each interviewee. The capacity of providing a 

CES was determined by the existing land uses in the landscape. The potential risk of 

the capacity decreasing was represented by the trend of changes in the area of a land 

use during the past 5 years. We used the mean annual decrease in area during this 

period as the indicator. The more the area decreased, the higher the potential risk. If 

WKH�DUHD�DFWXDOO\�LQFUHDVHG��ZH�GHÀQHG�WKH�ULVN�RI�WKH�FDSDFLW\�GHFUHDVLQJ�DV����7KH�

FDSDFLW\�RI�WKH�ODQG�XVH�WR�SURYLGH�D�JLYHQ�&(6�HTXDOOHG�WKH�PHDQ�YDOXH��GHÀQHG�LQ�

Table 2-3) for all responses, divided into three ranks: no, low, and high values.
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We interpreted Landsat TM / ETM data (land use and land cover data 2015, 

1-km × 1 km) to distinguish between cultivated land, forest, grassland, bodies of 

water, grassland, residential areas, and scattered cultural heritage sites such as old 

temples and traditional residences. We obtained this data from the Environment 

and Resource Data Centre of the Chinese Academy of Sciences (http://www.

resdc.cn/). The spatial distribution of the importance values for the different land 

uses was visualized using version 10.2 of the ArcGIS software (www.esri.com).

2.3   Results 

2.3.1   Survey responses and respondent characteristics
7KH� ÀQDO� VDPSOH� FRQVLVWHG� RI� ���� VHPL�VWUXFWXUHG� LQWHUYLHZV�� IRU� DQ� HIIHFWLYH�

completion rate of 93.1% (Table 2-2). The largest group of interviewee’s (31.2%) 

was 40 to 50 years old, followed by the group who were older than 60 years 

(25.3%). More men than women participated in the interviews (69% versus 31%, 

respectively). Responses from Hui participants were much lower than from Han 

participants (about 25% of the number of Han response). In terms of education, 

���� KDG� HGXFDWLRQ� HTXLYDOHQW� WR� SULPDU\� VFKRRO� RU� EHORZ�� DQG� RQO\� ��� ZHUH�

university graduates.  

2.3.2   Perception of cultural ecosystem services
The interviews demonstrated that respondents perceived all eight CES that we 

proposed. Table 2-4 presents the proportions of the interviewee’s who perceived 

each CES for all demographic groups combined, with values ranging between 

56.0% and 98.9% of the total number of interviewee’s, and their mean perceived 

values. Recreational services received the highest score, being recognized by 
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almost all respondents, closely followed by aesthetic services and cultural heritage. 

5HJDUGOHVV�RI�WKH�GHPRJUDSKLF�LQÁXHQFHV��FXOWXUDO�KHULWDJH�KDG�WKH�KLJKHVW�PHDQ�

perceived value (1.89), followed by recreational services (1.82) and physical and 

mental health (1.78). The religious and spiritual value had the lowest perceived 

value (0.85).

Most of the interviewee’s (96.7%) perceived at least six types of CES. No respondent 

perceived fewer than three types of CES. In general, people in the two middle age 

groups (30 to 50 years) perceived a wider range of CES than the oldest (> 60 years) 

and the youngest (20 to 30 years). All of the Hui respondents perceived six to eight 

types of CES, compared with three to six for Han respondents, and men perceived 

PRUH�GLYHUVH�&(6�WKDQ�ZRPHQ��7KHVH�ÀQGLQJV�ZHUH�FRQVLVWHQW�LQ�DOO�ÀYH�YLOODJHV�

Table 2-4 Cultural ecosystem services (CES) perceived by local residents for all demographic 
groups combined, and examples of the interpretations of the meanings of each CES in their life. 
CES Meaning or relevance (examples) Proportion of total 

interviewee’s who 
perceived the CES 
(%)

Mean 
perceived 
value

Recreational 
services

I like spending leisure time, walking, 
playing football / basketball, walking 
my dog, playing with kids, dancing, etc.

98.9 1.82

Aesthetic 
services

,�ÀQG�WKH�ODQG�EHDXWLIXO��VFHQLF��
colourful, etc.

97.8 1.71

Cultural 
heritage

The land has existed for more than 100 
years.
I heard it was used by (description) 
when I was young.
The land use is related to the Long 
March of the Red Army.

97.8 1.89
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Physical 
and mental 
health

Walking here and breathing the air is 
good for my health.
Being here makes me feel happier.
I like to stay here for a while when I have 
GLIÀFXOW�WKLQJV�WR�WKLQN�DERXW�RU�ZKHQ�,�
am upset.

95.6 1.78

Education 
and science

I learned a lot from the land when I grew 
up (knowledge of farming, animals, 
trees, etc.).
I think these places should be visited by 
children and students.

94.5 1.7

Inspiration I gained inspiration for paintings, photos, 
architecture, advertising design, etc.
I gained a new perspective on life (in 
touch with others).

85.7 1.52

Sense of 
place

I feel safest when I stay here.
I don't want to leave for other places.
This is the most comfortable place for me.
I miss this place when I work elsewhere 
for a long time.
I’ve had many memorable experiences.

85.7 1.55

Religious 
and 
spiritual 
services

I visited these places when I or my 
family had problems.
I feel that I will be lucky when I do 
something there.
I believe I will be blessed when I am here.

56 0.85

2.3.3   The relationships between respondent characteristics 
and perceptions of CES

7DEOH� ���� VXPPDUL]HV� ZKLFK� VRXUFHV� RI� YDULDWLRQ� VLJQLÀFDQWO\� DIIHFWHG� WKH�

SHUFHSWLRQ�RI�&(6��7KH�UHVSRQGHQW·V�JHQGHU�VLJQLÀFDQWO\�DIIHFWHG� WKH�SHUFHSWLRQ�

of Sense of place, Religious and spiritual services, and Physical and mental health. 

$JH�VLJQLÀFDQWO\�DIIHFWHG�WKH�6HQVH�RI�SODFH��&XOWXUDO�KHULWDJH��DQG�5HOLJLRXV�DQG�

VSLULWXDO� VHUYLFHV�� (WKQLFLW\� RQO\� VLJQLÀFDQWO\� DIIHFWHG� 5HOLJLRXV� DQG� VSLULWXDO�
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VHUYLFHV�� (GXFDWLRQ� VLJQLÀFDQWO\� DIIHFWHG� $HVWKHWLF�� &XOWXUDO� KHULWDJH�� DQG�

Religious and spiritual services.

Table 2-5�)DFWRUV�7KDW�6LJQLÀFDQWO\�$IIHFWHG�3HUFHSWLRQ�RI�(DFK�&XOWXUDO�(FRV\VWHP�6HUYLFH��&(6��
Factor that affected CES perception
Gender Age Ethnicity Education

Aesthetic services NS NS NS P = 0.031
Recreational services NS NS NS NS
Education and science NS NS NS NS
Inspiration NS NS NS NS
Sense of place P = 0.004 P = 0.031 NS NS
Cultural heritage NS P = 0.024 NS P = 0.004
Religious and spiritual 
services

P < 0.001 P = 0.002 P = 0.038 P = 0.002

Physical and mental health P = 0.036 NS NS NS

:H� H[DPLQHG� WKH� SHUFHLYHG� YDOXH� RI� HDFK� &(6�PRUH� FORVHO\� IRU� WKH� VLJQLÀFDQW�

results shown in Table 2-6. In terms of education, Table 2-6 shows that interviewee’s 

with at least some education perceived Cultural heritage as more valuable (a mean 

JUDGH� �� ������ WKDQ� LQWHUYLHZHH·V�ZLWK� QR� HGXFDWLRQ� �D�PHDQ� JUDGH� RI� ������� 7KH�

Hui people (1.60) perceived more Religious and spiritual services value than the 

Han people (1.33). Male interviewee’s attached more value to Sense of place (1.73) 

than female interviewee’s (1.10), as well as to Religious and spiritual services (male 

1.74, female 1.07). In addition, Table 6 shows that the highest weighted mean value 

of Sense of place (1.82) was found in the oldest age group (> 60 years), followed 

by the 40 to 50 years and 20 to 30 years age groups (1.79 and 1.63, respectively). 

Religious and spiritual services were also valued differently by different age groups. 

Interestingly, the youngest people (20 to 30 years) and those with the highest 

education (high school) valued this CES most highly (1.18 and 1.88, respectively). 

The youngest and oldest groups (20-30 and > 60) valued Cultural heritage most (2.0).
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Table 2-6 The Mean Values of Cultural Ecosystem Services (CES) in Different Demographic 
*URXSV��9DOXHV�DUH�EDVHG�RQ�WKH�5XOHV�'HÀQHG�LQ�7DEOH������2QO\�6WDWLVWLFDOO\�6LJQLÀFDQW�9DOXHV�
(Table 2-5) are provided.

CES value
Demographic factors Aesthetic 

services
Sense of 
place

Cultural 
heritage

Religious 
and 
spiritual 
services

Physical 
and 
mental 
health

Age 20-30 1.63 2.00 1.18
30-40 1.23 1.94 0.62
40-50 1.79 1.81 1.14
50-60 1.18 1.83 0.41
Above 60 1.82 2.00 0.88

Gender Male 1.73 1.74 1.80
)HPDOH 1.10 1.07 1.73

Ethnicity Han 1.33
Hui 1.60

Education No education 
experience

1.43 1.67 1.33

Primary school 1.74 1.97 1.54
Middle school 1.78 1.91 1.43
High school or 
above

1.47 1.82 1.88

2.3.4   Perception of CES after implementing the Grain for 
Green program 

)LJXUH� ���� VKRZV� WKH� SHUFHLYHG� FKDQJHV� RI� &(6� DIWHU� UHIRUHVWDWLRQ� XQGHU� *UDLQ�

for Green. In general, the perceived values of Physical and mental health, Religious 

and spiritual, and Cultural heritage services were perceived as having decreased. 

Most of the interviewee’s believed that Religious and spiritual service (70.8%) and 

Physical and mental health (18.5%) values decreased, and more than half (56.5%) 
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also believed that the Cultural heritage value had decreased. The proportion of 

people who perceived Sense of place as having decreased was slightly higher (by 

2.3%) than the proportion who perceived it as having increased, but 8% believed 

that the Grain for Green program did not affect Sense of place. 

In contrast, Aesthetic, Recreational, Inspiration, and Education and science services 

were perceived as having increased in value after the implementation of Grain for 

Green. Most of the interviewee’s (86.9%) believed that the Aesthetic service value 

increased, which was slightly higher than the proportions for Recreation (71.5%), 

Education and science (86.1%), and Inspiration (61.6%%). Education and science was 

perceived by largest group of interviewee’s (25%, and almost two times the next 

highest value of 13.8% for Inspiration��DV�VKRZLQJ�QR�VLJQLÀFDQW�FKDQJH��

Figure 2-2 Perceived changes in cultural ecosystem service values after implementation of Grain 
for Green.
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2.3.5   Importance of the major land use types to CES provision 
In Guyuan, cultivated land was perceived as the most important land use for 

SURYLGLQJ�&(6��ZLWK� WKH� LPSRUWDQFH� ������ FDOFXODWHG� XVLQJ� HTXDWLRQ� ��� 7KLV�ZDV�

followed by grassland (5.9), forest (4.5), residential areas (3.5), bodies of water (3.0), 

DQG�FXOWXUDO�KHULWDJH�VLWHV��ZKRVH�ORFDWLRQV�DUH�VKRZQ�LQ�)LJXUHV������������)LJXUH�����

displays the spatial variation of the overall calculated CES provision importance. 

Figure 2-3 Spatial variation in the importance of cultural ecosystem services in Guyuan.
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2.4   Discussion

2.4.1   Perceptions of CES in Guyuan
Our results clearly show that residents in Guyuan who have been affected by the 

Grain for Green program perceived at least three types of CES provided by their 

land. Most perceived several more CES, and some perceived all eight types. On 

the one hand, this can be explained by the diverse cultures and long history of 

the study region, which have created different perspectives that contribute to the 

perception of diverse CES. On the other hand, there are likely to be combinations of 

FHUWDLQ�&(6�WKDW�RYHUODS�ZLWK�VSHFLÀF�XVHV�RI�WKH�ODQGVFDSH·V�&(6��VXFK�DV Physical 

and mental health, Aesthetic and Recreational services). This process of combining 

ecosystem services has been recognized because of the close relationship between 

certain services (Milcu et al., 2013); for example, people who engage in outdoor 

exercise (i.e., take advantage of the recreation services) tend to be healthier (i.e., 

take advantage of the physical and mental health). Previous discussion of CES 

has therefore acknowledged the multi-functionality of these services, particularly 

in the context of agricultural landscapes (Barral et al., 2015; Gordon et al., 2010; 

Swinton et al., 2007). Rural people in southwest China, East Africa and several 

South-east Asian countries also perceived many CES from nearby landscapes, 

including aesthetic, recreational, spiritual services, physical and mental health 

and social relations (Allendorf and Yang, 2013; Cuni-Sanchez et al., 2016; Sodhi 

et al., 2010). 

In addition, like Cuni-Sanchez et al.(2016) and Sagie et al. (2013) demonstrated 

LQ� WKHLU�FURVV�FXOWXUDO�VWXGLHV��HWKQLFLW\� LQÁXHQFHV�&(6�SHUFHSWLRQ�DQG�YDOXHV�� ,Q�

WKLV� VWXG\�� +XL� 3HRSOH� SHUFHLYHV�PRUH� &(6� WKDQ�+DQ� 3HRSOH�� )RU� H[DPSOH�� WKH�

Hui People, the second largest group of residents, have totally different living 

styles from the Han People, such as their religion, their dietary habits, and their 
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agricultural practices. Because of the distinctive local characteristics of Guyuan, 

the residents have traditionally participated in diverse cultural activities and have 

D� VWURQJ�VHQVH�RI�DWWDFKPHQW� WR� WKHLU� ODQG� �6X��������;XH���������&RQVLVWHQW�ZLWK�

SUHYLRXV�ÀQGLQJV��H�J���9DQ�%HUNHO�HW�DO���������=RGHUHU�HW�DO����������ZH�DOVR�IRXQG�

that respondents especially value the aesthetic services and recreation services 

of the landscape, whereas the religious and spiritual service plays a minor role. 

This relatively low value of religious and spiritual services in our case area can 

be explained by the local ethnic structure (most interviewee’s belong to the Han 

people) and the changes in the lifestyle of the Hui people (from living alone in 

UHPRWH�PRXQWDLQRXV�DUHDV�WR�OLYLQJ�ZLWK�WKH�+DQ�LQ�ÁDW�DUHDV��FDXVHG�E\�*UDLQ�IRU�

Green. The lower perception of value for religious and spiritual services among 

WKH� +DQ� LV� WKH� UHVXOW� RI� WKLV� SHRSOH� ODFNLQJ� D� VWURQJ� UHOLJLRXV� WUDGLWLRQ� �;XH��

2012). However, the Han still recognized the value of spiritual services, using 

descriptions such as “I visited this land when I or my family was in trouble”. 

7KH� LPSOHPHQWDWLRQ� RI�*UDLQ� IRU�*UHHQ�ZDV� DFFRPSDQLHG� E\� DQ� LQÁX[� RI�PRUH�

“modern” ideas, including atheistic communist opinions, which reduced the Han 

belief in prayer. The perception of value for religious and spiritual services was 

mainly contributed by the ethnic minority Hui people, who follow Islam. The Hui 

FXOWXUH�WKHUHIRUH�LQFOXGHV�UHOLJLRXV�DFWLYLWLHV�VXFK�DV�SUD\HU�LQ�VSHFLÀF�SODFHV��L�H���

PRVTXHV���+X���������+RZHYHU��*UDLQ�IRU�*UHHQ�KDV�FKDQJHG�WKH�UHVLGHQWLDO�DUHDV�

of the Hui People from relatively isolated communities in mountainous areas to 

FRH[LVWLQJ�ZLWK�WKH�+DQ�LQ�ÁDWWHU�ODQG��0RVW�RI�WKH�+XL�3HRSOH�DUH�FXUUHQWO\�OLYLQJ�

together with the Han people. As a result, some of the Hui people are becoming 

less religiously strict so they can blend into the life of the larger community.

In contrast to previously conducted landscape perception studies (e.g., Zoderer 

et al., 2016a and Scolozzi et al., 2015), cultural heritage are highly (third highest) 

perceived in Guyuan, especially by the oldest group of people. The rich cultural 
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heritages were developed from Guyuan’s position on the ancient Silk Road arose 

from mixtures of eastern and western cultures and beliefs and its importance role 

SOD\HG� LQ� &KLQHVH� 5HYROXWLRQ�:DU� �;XH�� ������ ;XH�� ������� 7KH� KLJK� SHUFHSWLRQV�

from the oldest group on cultural heritage and sense of place meet Stephenson’s 

expectation that local residents draw their knowledge about certain landscapes from 

their long-time relationship and experience with the landscape (Stephenson, 2008).

Surprisingly, our results demonstrated that men appreciated the agricultural 

landscape more for the immaterial values than did women in contrast to previous 

studies (Howley et al., 2012; Plieninger et al., 2013a; Zoderer et al., 2016a). Despite 

the commonly explanations through the women’s characteristics such as ethic of 

care towards the environment (Zoderer et al., 2016a), men are much more involved 

in the change of local landscapes, for instance, from doing farming activities to 

leaving their land to work in other places.

We assessed the changes in CES perception after the implementation of Grain for 

*UHHQ��7KH�PRVW� VLJQLÀFDQW� FKDQJHV� LQGXFHG�E\�*UDLQ� IRU�*UHHQ�DUH� ODQG� FRYHU�

change from cultivated land to forest and grassland (König et al., 2014b). Because of 

WKLV�FKDQJH��WKH�XVH�RI�WKRVH�ODQGV�FKDQJHG�IURP�JHQHUDWLQJ�PDWHULDO�EHQHÀWV��H�J���

VDOHV�RI�FURSV�DQG�ZRRG��WR�LPPDWHULDO�EHQHÀWV��VXFK�DV�WKH�&(6�GHVFULEHG�LQ�WKH�

SUHVHQW�VWXG\��1RZDN�HW�DO����������,Q�DGGLWLRQ��PRVW�RI�WKH�QHZ�IRUHVWV�DUH�GHÀQHG�

as ecological forest, with the primary goal of soil conservation, and the forests are 

rarely used for other purposes, even recreational services. In contrast to intensive 

farming systems, where the homogeneity of ecological forest structure was held as 

being less attractive, traditional cultivated systems are found more attractive due 

to their aesthetic diversity and cultural identity (Arriaza et al., 2004). Also, because 

villagers are forbidden to harvest trees from the new forests or to plant other tree 

VSHFLHV� WKDW�PLJKW�SURGXFH�HFRQRPLF�EHQHÀWV��YLOODJHUV�KDYH� OLWWOH� LQWHUHVW� LQ� WKH�
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new forests. However, they have found alternatives that do not damage the forests, 

such as beekeeping and “grazing” of chickens under the trees. 

Grain for Green also changed local livelihoods from farming to various forms of 

self-employment. Grain for Green was implemented by providing subsidies, but 

did not provide additional employment opportunities, leading to much migration 

of young workers in search of jobs and the need for some remaining farmers to seek 

part-time work (König et al., 2010). This problem has been exacerbated by the rapid 

economic development taking place in other parts of China (such as the eastern 

and southeastern coastal zones), where there are more and better employment 

opportunities. Our results support this conclusion, as the majority of interviewee’s 

(71.3%) were older than 40 years. The loss of young people from communities 

in the study area might result in a decreasing perception of the cultural heritage 

service. This may be because the old were alive during a time when the cultural 

heritage provided by the landscape was still accessible to all residents, whereas 

the youngest residents might have only been taught about the information in an 

DEVWUDFW� IRUP�� ZLWKRXW� H[SHULHQFLQJ� LW� VXIÀFLHQWO\� GLUHFWO\� WR� GHYHORS� D� VWURQJ�

sense of their cultural heritage. 

Overall, regional income has improved since Grain for Green was implemented, 

despite the elimination of traditional occupations such as farming and livestock 

grazing for many residents (Guyuan Bureau of Statistics, 2016a). Many of them 

have changed from land-based farmers to migrant labourers. The income from this 

transferred employment accounted for 44.3% of the regional average per capita 

disposable income of farmers (Guyuan Bureau of Statistics, 2016b). The program 

reduced the dependence of the local people on their land (Hu, 2016), and changed 

their traditional life styles. The current sense of place for local residents in Guyuan 

emanates from memories of personal and community engagement with the local 
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farming activities. More non-agricultural means of earning a living might result 

in decreased spiritual and religious resonance compared with their traditional 

activities, resulting in a decreased sense of place.

2.4.2   Importance of the landscape types to CES provision
We found that residents perceived cultivated land as more important than forest 

and other land uses for the provision of CES. A general preference is found for 

cultivated landscape in terms of aesthetic, recreational, religious and spiritual 

VHUYLFHV� DQG� VHQVH�RI�SODFH��7KLV�ÀQGLQJ� VXSSRUWV� D�QXPEHU�RI�SUHYLRXV� VWXGLHV�

conducted in different contexts (e.g., Howley et al., 2012, (Zoderer et al., 2016 and 

Tempesta 2010). The results for cultivated land are interesting because they suggest 

that residents of the study area believe that reforestation reduces the overall 

provision of CES. One reason might be that the local communities have a thorough 

understanding of the landscape they relied on for many generations and of the 

ORFDO� IDUPLQJ� FXOWXUH� �;XH�� �������7KH� UHVLGHQWV�JUHZ�XS�KHUH�ZLWK� WKHLU� IULHQGV�

and family (Recreational services and Sense of place), appreciated the growth of their 

crops (Aesthetic services), prayed for a good harvest (Religious and spiritual services), 

and were taught how to live in harmony with nature (Education and science). 

,Q�DGGLWLRQ��WKH�LPSRUWDQFH�RI�IRUHVW�WR�&(6�SURYLVLRQ�PLJKW�EH�LQÁXHQFHG�E\�WKH�

fact that the contributions of forest are likely to be perceived less favourably because 

the uses of the new forest are limited. With a slope of more than 15°C at most 

forested sites, the forests have low accessibility and provide fewer opportunities for 

CES related to outdoor activity, such as recreational services. Also, local traditions 

have not taught residents to appreciate outdoor activities such as hiking or biking 

(Ma, 2014). Most of the time they spend outside is in their cultivated land, which is 

more familiar to them and more accessible. In addition, after working a long day as 
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a farmer, most residents (and particularly older ones) have little energy remaining 

for outdoor recreation.

We also found that residential areas had high perceived importance. This probably 

results from the local tradition of paying visits to other people. People who live 

in agricultural landscapes are very social and have strong bonds within their 

neighbourhood (Ma, 2014). They spend much time with other families, helping 

each other with farming activities and obtaining valuable social contacts. In this 

way, the residential areas were perceived as especially important in terms of their 

provision of a sense of place, as well as in terms of their physical and mental health 

and recreational services. 

2.4.3   Limitations of our study
7KH�PDLQ�JRDO�RI�RXU�UHVHDUFK�ZDV�WR�LGHQWLI\�WKH�LQÁXHQFHV�RI�HFRORJLFDO�UHVWRUDWLRQ�

on CES from the perspective of human perceptions in an agricultural landscape. 

However, we focused only on the Grain for Green in northern China. To obtain 

D� IXOOHU�SLFWXUH�RI� WKH� LQÁXHQFHV�RI� HFRORJLFDO� UHVWRUDWLRQ�RQ�&(6� LQ�DJULFXOWXUDO�

landscapes, restoration projects in other areas and with different emphasis (e.g., 

wetland restoration) should be included in future assessments. Reliable data on the 

relationships between CES and ethnic diversity (here, the Han and Hui peoples) in 

other agricultural landscapes in China have not been published to the best of our 

NQRZOHGJH��SDUWLFXODUO\� LQ� WKH� FRQWH[W�RI�*UDLQ� IRU�*UHHQ��PDNLQJ� LW�GLIÀFXOW� WR�

compare our results with other related research, particularly given the lack of data 

on CES derived from human perceptions. However, we addressed some cross-

culture perception studies from other countries to provide some comparisons. 



53

Chapter 2

:H�DVVHVVHG�WKH�LQÁXHQFH�RI�*UDLQ�IRU�*UHHQ�RQ�&(6�EDVHG�RQ�KXPDQ�SHUFHSWLRQV�

of agricultural landscapes. However, there are several potential factors that we 

GLG�QRW�LQFOXGH�LQ�RXU�DQDO\VLV��7KHVH�LQFOXGH�WKH�LQÁXHQFH�RI�WKH�GXUDWLRQ�RI�WKH�

restoration project, which started in 1999; thus, our data on land use change only 

go back 18 years, which is not long enough to reveal clear differences between 

generations and how those differences have evolved over time. Instead, we 

DVVXPHG�WKDW�WKH�LQÁXHQFH�RI�SDVVLQJ�RI�WLPH�DQG�RI�GLIIHUHQFHV�DPRQJ�JHQHUDWLRQV�

FRXOG�EH�UHÁHFWHG�E\�WKH�FXUUHQW�DJH�JURXSV�DQG�WKH�FKDQJHV�LQ�ODQG�XVH�GXULQJ�

the short Grain for Green implementation period. However, future research should 

account for changes over time both within and between generations. In addition, 

we did not obtain economic data for our study area, particularly in the context 

of the effects of broader economic considerations (e.g., for China as a whole) on 

local economic factors. Such considerations would be complex, and are beyond the 

framework of the present study. 

2XU� VXUYH\� ORFDWLRQV� DQG� VXUYH\� VDPSOLQJ� DOVR� LQÁXHQFHG� WKH� UHVXOWV�� 7KH�

budgetary and geographic constraints (the large distances between villages and 

GLIÀFXOW\�UHDFKLQJ�WKHP�E\�FDU��SUHYHQWHG�XV�IURP�SHUIRUPLQJ�UDQGRP�VDPSOLQJ�

with a large sample size in each demographic category and in a larger number 

of villages. Therefore we have been careful not to rely too heavily on results for 

VSHFLÀF� FDWHJRULHV� LQ� HDFK� GHPRJUDSKLF� IDFWRU�� 7KH� VDPSOLQJ� ORFDWLRQV� PDLQO\�

emphasized sites populated by the Han and Hui peoples, and did not account 

for other ethnicities, such as the Mongolian people, thereby creating a bias that 

should be addressed by including these other peoples in future research. Because 

our results are based on human perceptions of CES, they are inevitably highly 

VXEMHFWLYH� DQG� OLNHO\� WR� EH� LQÁXHQFHG� E\� FXOWXUDO� GLIIHUHQFHV� DPRQJ� GLIIHUHQW�

peoples. However, bias in responses is often considered as an common issue in 

preference and non-priced valuation studies, but does not negate the value of such 

surveys (Berkel et al., 2014; Mjelde et al., 2012).
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2.5   Conclusions

,Q� WKLV� VWXG\�� ZH� DVVHVVHG� WKH� LQÁXHQFH� RI� &KLQD·V� QDWLRQDO� *UDLQ� IRU� *UHHQ�

program on the well-being of residents of a program area in northern China, using 

the value of the cultural ecosystem services provided by their landscape as a proxy 

for well-being. Interviewee’s generally perceived most of the eight CES that we 

LGHQWLÀHG� DV� SRWHQWLDOO\� LPSRUWDQW� EHIRUH� ZH� FRQGXFWHG� WKH� VXUYH\�� ZKLFK� DUH�

aesthetic services, recreational services, inspiration, sense of place, religious and 

VSLULWXDO�VHUYLFHV��DQG�HGXFDWLRQDO�DQG�VFLHQWLÀF�VHUYLFHV��

Interviewee’s generally believed that the values for physical and mental health, 

religious and spiritual services, and cultural heritage had decreased under Grain 

for Green, whereas the values of aesthetic services, recreation, education and 

science, and inspiration services increased. In part, these changes resulted directly 

from the land cover changes, but the economic changes and migration of young 

workers had important indirect effects. 

Residents perceived cultivated land as being more important to CES provision 

than forest, which can be explained by the fact that the local residents thoroughly 

understand the agricultural landscape they have relied on for generations, and 

FRQVHTXHQWO\�SHUFHLYHG�DJULFXOWXUH�DV�PRVW�LPSRUWDQW��7KLV�HIIHFW�ZDV�VWUHQJWKHQHG�

by the limited use of and accessibility of reforested areas, where harvesting of 

wood products and related activities are forbidden; this lowered the perceived 

importance of the forests. In addition, residential areas were perceived as highly 

VLJQLÀFDQW�SURYLGHUV�RI�&(6�EHFDXVH�RI�FORVH�ERQGV�EHWZHHQ�QHLJKERXUV�DQG�WKH�

local traditions of hospitality and mutual aid. 
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$OWKRXJK�ZH�LGHQWLÀHG�IDFWRUV�WKDW�VLJQLÀFDQWO\�DIIHFWHG�&(6�YDOXHV��PRUH�ZRUN�

must be done to clarify the relationship between perceptions of CES and these 

factors and on elucidating the underlying factors responsible for the observed 

spatial heterogeneity of the CES values. In particular, it will be necessary to obtain 

data from areas affected by ecological projects with different goals (e.g., wetland 

restoration) to allow a comparison with the present results. Such comparisons 

often reveal important differences in the underlying factors.

$QRWKHU� LPSRUWDQW� ÀQGLQJ� ZDV� WKDW� UHIRUHVWDWLRQ� PD\� FRQWULEXWH� WR� HFRORJLFDO�

restoration, but not to CES in general. Some CES such as cultural heritage services 

and spiritual and religious services might fade away because of the migration of 

young people in search of employment, leading to a loss of transmission of the 

value of these services between generations. In contrast, the provision of a sense 

of place appears to be closely related to residential areas, and may therefore be 

preserved by the local traditions of hospitality and mutual aid. The importance of 

residential areas and the trade-off between cultivated land and forest should not 

be undervalued in such restoration projects, particularly in terms of what happens 

after the project is complete. 
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7KH�FRQWHQW�RI�WKLV�FKDSWHU�LV�EDVHG�RQ�D�SXEOLVKHG�SDSHU��<XHKDQ�'RX��;LXER�<X��0DUWKD�%DNNHU��5XGROI�'H�
Groot, Gerrit-Jan Carsjens, Houlang Duan, Chao Huang. “Analysis of the relationship between cross-cultural 
perceptions of landscapes and cultural ecosystem services in Genheyuan region, Northeast China” Ecosystem 
Services 43 (2020): 101112. 
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3.1   Introduction

0DLQWDLQLQJ�DQG�HQKDQFLQJ�HFRV\VWHPV·�EHQHÀFLDO�FRQWULEXWLRQV�WR�D�JRRG�TXDOLW\�

RI� OLIH� LV� D� PDMRU� FKDOOHQJH� RI� RXU� WLPH� �'tD]� HW� DO��� ������� 7R� LQIRUP� GHFLVLRQ�

PDNLQJ�IRU�VXVWDLQDEOH�HFRV\VWHP�PDQDJHPHQW��DQ�HOLFLWDWLRQ�RI�SHRSOH·V�EHQHÀWV�

DQG�FRQFHUQV�DVVRFLDWHG�ZLWK�WKHLU�ODQGVFDSHV�LV�UHTXLUHG��*RXOG�HW�DO����������)RU�

FHQWXULHV��UHVHDUFKHUV�ï�IURP�SKLORVRSKHUV�WR�HQJLQHHUV�ï�KDYH�WULHG�WR�FKDUDFWHUL]H�

the complex, dynamic relationships between humans and landscapes (Gould et al., 

2015; Haines-Young and Potschin, 2009; Kaplan and Kaplan, 1989; Schama, 1995). 

Aided by ecologists and economists, the ecosystem services (ES) approach emerged 

as a prominent conceptual link between environment and society (Collins et al., 

�������2YHU�WKH�SDVW�GHFDGHV��LW�GHYHORSHG�LQWR�D�YLEUDQW�UHVHDUFK�ÀHOG��LQÁXHQFHG�

SROLF\�GLVFRXUVH�� DQG�DGYDQFHG� WKH� VXVWDLQDELOLW\�DJHQGD� �'tD]�HW� DO��� ������0$��

2005; Sagie et al., 2013).

Analysis of the relationship between cross-cultural 
perceptions of landscapes and cultural ecosystem 
services in Genheyuan region, Northeast China.
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Most of the ES research has been conducted by ecologists and economists (Ohl et 

al., 2007), building on the Millennium Ecosystem Assessment (MEA) and valuing 

ES in ecological and economic terms (Sagie et al., 2013), such as the provisioning 

of food and drinking water (Groot et al., 2018; Malmstrom et al., 2009; Mietzner 

and Leymann, 2008; Ouyang et al., 2004). Yet the overwhelming amount of 

research on such ES has been conducted by ecologists and economists (Ohl et al., 

2007), and some claim this has resulted in a mutual alienation process in which 

MEA-inspired studies and policies became increasingly narrow, which led to 

YROXQWDU\�VHOI�H[FOXVLRQ�RI�GLVFLSOLQHV��VWDNHKROGHUV��DQG�ZRUOGYLHZV��'tD]�HW�DO���

������6DW]�HW�DO����������$V�D�FRQVHTXHQFH��WKH�HFRV\VWHP�VHUYLFHV�UHVHDUFK�SURJUDP�

GHYHORSHG� ODUJHO\�ZLWKRXW�EHQHÀW� IURP� LQVLJKWV� DQG� WRROV� LQ� VRFLDO� VFLHQFHV� DQG�

KXPDQLWLHV��'tD]�HW�DO����������)RU�H[DPSOH��WKH�XQSDFNLQJ�DQG�YDOXDWLRQ�RI�QRQ�

PDWHULDO�EHQHÀWV��VXFK�DV�VSLULWXDO�LPSRUWDQFH��FXOWXUDO�KHULWDJH��DQG�VHQVH�RI�SODFH�

etc.) themselves arising from more complex and less tangible people-landscape 

relationships, but which are not readily amenable to biophysical or monetary 

PHWULFV�� KDYH� ODJJHG� EHKLQG� �&KDQ� HW� DO��� ����D�� 'DQLHO� HW� DO��� ������ )LVK� HW� DO���

����E���DQG�VR�KDV�WKHLU�PDLQVWUHDPLQJ�LQWR�SROLF\��'tD]�HW�DO���������2OHVRQ�HW�DO���

������ 6DW]� HW� DO��� ������� 6XFK� EHQHÀWV�� DOVR� GHVFULEHG� DV� WKH� QRQPDWHULDO� EHQHÀWV�

SHRSOH� GHULYH� IURP� HFRV\VWHPV�� DUH� LGHQWLÀHG� LQ� (6� IUDPHZRUNV� DV� FXOWXUDO�

ecosystem services (CES) (MA, 2005).

Although cultural ecosystem services (CES) are, just like ‘regular’ ecosystem 

VHUYLFHV�� DVVRFLDWHG�ZLWK� KRZ� SHRSOH� LQWHUDFW�ZLWK� DQG� JDLQ� EHQHÀWV� IURP� WKHLU�

landscape (Chan et al., 2011a; Daniel et al., 2012; De Groot et al., 2002), they are 

UHODWLYHO\� LQWDQJLEOH� DQG� VXEMHFWLYH� �0$�� �������0DQ\� VFKRODUV� VHH� GHÀQLQJ� DQG�

PHDVXULQJ�&(6�DV�SUREOHPDWLF�IRU�QXPHURXV�UHDVRQV��2OHVRQ�HW�DO���������6DWWHUÀHOG�

HW� DO��� ������6DW]� HW� DO��� ������� LQFOXGLQJ�GLIÀFXOWLHV� LQ�DUWLFXODWLRQ�� UHSUHVHQWDWLRQ�

of varied perspectives, and potential incommensurability of values (Gould et al., 
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2015). Several studies have proposed CES assessment methods, but they have 

merely focused on the spatial representation of aesthetics, tourism, and recreation 

ZLWK�HDV\�WR�PHDVXUH��TXDQWLWDWLYH�YDULDEOHV��VXFK�DV�UHYHQXHV�RU�YLVLWRU�QXPEHUV�

(Chen et al., 2017; Satz et al., 2013; Smukler et al., 2012), or they use established 

PRQHWDU\� YDOXDWLRQ� WHFKQLTXHV� �&KHQ� HW� DO��� ������ 9DQ� %HUNHO� DQG� 9HUEXUJ��

2014) which have been criticized for over-valuing tourist-attractive landscapes, 

neglecting critical social impacts or dynamics, or excluding key stakeholders (Dou 

HW�DO���������)LVK�HW�DO�������E��*RXOG�HW�DO���������0DUWtQ�/ySH]�HW�DO���������3OHDVDQW�

et al., 2014).

It is important to note that the nonmaterial aspects of human-ecosystem 

UHODWLRQVKLSV�KDYH�EHHQ�ZLGHO\�VWXGLHG�LQ�WKH�VFLHQWLÀF�OLWHUDWXUH�RI�HQYLURQPHQWDO�

psychology, landscape architecture, anthropology, and sociology, although not 

under the CES label (Daniel et al., 2012; Kaplan and Kaplan, 1989; Russell et al., 

2013; Sagie et al., 2013; Schama, 1995; Westerink et al., 2017). However, the theory, 

methods, and approaches in these studies (e.g., sociological and anthropological 

theory and methods) provide frameworks for studying CES of local populations, 

DVVHVVLQJ� WKH� VSLULWXDO� DQG� FXOWXUDO� LGHQWLW\� UHÁHFWHG� LQ� &(6�� DQG� JDLQLQJ� WKH�

SHUVSHFWLYHV� RI� GLIIHUHQW� FXOWXUDO� JURXSV�� VXFK� DV� HWKQLF� PLQRULWLHV� �'tD]� HW� DO���

2018; Sagie et al., 2013).

3ULRULWL]LQJ� PDQDJHPHQW� GHFLVLRQV� WRZDUG� WKH� QHHGV� RI� WKH� SXEOLF� UHTXLUHV�

engagement with the local communities that inhabit the landscapes, in particular 

ZKHQ� WKHVH� FRPPXQLWLHV� LQFOXGH� HWKQLF�PLQRULWLHV� �'tD]� HW� DO��� ������ 6ZLQWRQ� HW�

DO����������6XFK�FRPPXQLWLHV�RIWHQ�GHYHORS�XQLTXH�UHODWLRQVKLSV�ZLWK�HFRV\VWHPV�

through rich histories of human-environment interaction and the continuity of 

culture, and they place a high value on their endowment to future generations 

(Cuerrier et al., 2007). Understanding the importance local communities (and 
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potential ethnic minorities within the community) place on cultural ecosystem 

services can help ensure that resource governance institutions are appropriately 

designed and targeted, thereby improving both livelihoods and environmental 

sustainability (Iniesta-Arandia et al., 2014; Sagie et al., 2013).

This paper presents an approach to analysing the characteristics of cultural 

ecosystem services of local communities and ethnic minority groups. The 

approach has been tested in the Genheyuan Wetland area in China. Interviews, 

TXHVWLRQQDLUHV�� DQG� VWUXFWXUDO� HTXDWLRQ�PRGHOOLQJ�ZHUH� DSSOLHG� WR� LGHQWLI\� KRZ�

local residents perceive CES and to study the relationships between the perceived 

CES and the characteristics of the physical landscape. The presented approach 

aims to improve decision-making in environmental management and landscape 

planning by providing evidence about the importance of CES of landscapes for 

local communities and ethnic minorities.
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3.2   Data and methods

3.2.1   Study area
7KH� GHWDLOHG� LQWURGXFWLRQ� RI� VWXG\� DUHD� LV� VKRZQ� LQ� VHFWLRQ� ������ �)LJXUH� ������

The Genheyuan National Wetland Park was established in 2011 and attracts 

over 60 thousand tourists per year because of its special scenery of a forest-

wetland ecosystem in a cold temperate zone, rich biodiversity, recreation vehicle 

camping, and its status as the coldest point of China (Genhe Tourism Development 

Association 2018). The geographic data used to distinguish land cover is 

interpreted from Landsat TM / ETM data 2015, 1 km×1 km; the data was provided 

by Environment and Resource Data Centre of the Chinese Academy of Sciences 

http://www.resdc.cn/.

Figure 3-1 Study area and sampling sites.
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��������&ODVVLÀFDWLRQ�DQG�LQGLFDWRU�TXHVWLRQV�RI�&(6
Our assessment of CES is based on the categories established in the Millennium 

Ecosystem Assessment (MA, 2005). As the Millennium Assessment does not 

SURYLGH�H[SOLFLW�GHÀQLWLRQV�RI�&(6��3OLHQLQJHU�HW�DO�������E���DQG�QRW�DOO�WKH�&(6�DUH�

applicable and understandable in a given local context. Therefore, we incorporated 

the terminology of CES and the indicator descriptions used in other studies 

references for the semi-structured interview (Table 3-1). We aimed to present 

the various CES categories in a way that could be easily understood by the local 

respondents who are not familiar with the concept of CES and the ecosystem 

services framework.

Table 3-1 Selected CES and their indicator statements / descriptions used in this study.
CES Potential indicator statements / descriptions
Physical and 
mental health

Visiting these places gives me a sense of freedom. (Tratalos et al., 2016)
Visiting these places leaves me feeling healthier. (Bryce et al., 2016)

Recreational 
services

I like spending leisure time in these places. (Dou et al., 2017a; 
Hernández-Morcillo et al., 2013)
I do walking, hiking, walking dogs … etc. in these places. (Dou et al., 
2017a)

Aesthetic 
services

I have felt touched by the beauty of these places. (Church et al., 2014)

Inspirations These places inspire me (such as art, folklore, national symbols, 
architecture, and advertising ). (Chan et al., 2011a; Chan et al., 2012)
I gain perspectives on life during my visits to these places. (Dallimer et 
al., 2012)

Education 
and science

Visiting these places has made me learn more about nature. (Bryce et al., 
2016)
I feel these places provide the basis for education and science. 
(Hernández-Morcillo et al., 2013)

Religious 
and spiritual 
services

At these places, I feel part of something that is greater than me. (Chan et 
al., 2012a; Chan et al., 2012)
At these places, I feel more connected to my religion or beliefs. 
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Cultural 
heritage

These places have additional value because of its historical meanings. 
(Tengberg et al., 2012)
I feel like I can contribute to protect special species, features, skills or 
knowledge of these places. (Bryce et al., 2016; Tengberg et al., 2012)

Sense of 
place

I feel a sense of belonging in these places.(Tengberg et al., 2012)
I have had a lot of memorable experiences at these places.(Buchel and 
)UDQW]HVNDNL��������7HQJEHUJ�HW�DO��������

Social 
relations

I have made strong bonds with others through visiting these places. 
(Bryce et al., 2016)
I miss these places when I have been away from them for a long time. 
(Chan et al., 2012a)

3.2.3   Survey design
The data used for this analysis were gathered from semi-structured interviews 

FRPELQHG�ZLWK�TXHVWLRQQDLUHV��$SSHQGL[�������+HUHE\�ZH�XVHG�WKH�TXHVWLRQQDLUH�

to provide structure and consistency between interviews, but also to allow for 

the collection of freely contributed answers that were not a formal part of the 

TXHVWLRQQDLUH��$�SUH�WHVW�RI�WKH�VHPL�VWUXFWXUH�LQWHUYLHZ�ZDV�FRQGXFWHG�ZLWK�ORFDO�

H[SHUWV�DQG�VWDNHKROGHUV� LQ�D�)RFXV�*URXS�'LVFXVVLRQ��)*'���7KH\�ZHUH�LQYLWHG�

WR� SURYLGH� IHHGEDFN� DERXW� FRQIXVLQJ� TXHVWLRQV� E\� DQVZHULQJ� DV� LI� WKH\� ZHUH�

UHDO� LQWHUYLHZHH·V�� %DVHG� RQ� WKHLU� IHHGEDFN�� WKH� ÀQDO� LQWHUYLHZ� TXHVWLRQV� ZHUH�

UHGHVLJQHG�DQG�FODULÀHG��,Q�DGGLWLRQ�WR�WKH�SUH�WHVW��ZH�XVHG�IROORZ�XS�TXHVWLRQV�

during the interviews to clarify any unclear responses during the interviews in 

RUGHU�� WR�PLWLJDWH� WKH�SRWHQWLDO�ELDV��7KH�XVH�RI�SUH�WHVW�DQG�IROORZ�XS�TXHVWLRQV�

has demonstrated that they can mitigate and even eliminate bias by using follow-

XS� TXHVWLRQV� WR� JHW� SHRSOH� PRUH� LQYROYHG� �:KLWHKHDG� DQG� &KHUU\�� ������� 7KH�

ÀQDO� LQWHUYLHZ� LQFOXGHG� TXHVWLRQV� UHODWHG� WR� WKH� LQWHUYLHZHH·V� SHUFHSWLRQ� DERXW�

local landscapes, the activities they applied with their surrounding landscapes, 

and their experiences and feelings about any interventions happened. It also 

LQFOXGHG�TXHVWLRQV�RQ� WKH� VRFLRHFRQRPLF�DQG�GHPRJUDSKLF� FKDUDFWHULVWLFV�RI� WKH�

LQWHUYLHZHH·V��7KH�GHWDLOHG�LQWHUYLHZ�TXHVWLRQV�FDQ�EH�IRXQG�LQ�$SSHQGL[�����
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In addition to the semi-structured interviews, we also applied participatory 

mapping which engages various stakeholders to identify and map CES that 

originate from local-based knowledge (Burkhard and Maes, 2017). The participatory 

PDSSLQJ�ZDV�LPSOHPHQWHG�LQ�D�ZRUNVKRS�ZLWK�D�)RFXV�*URXS�'LVFXVVLRQ��)*'���

which allowed communication among the participants and interactive exploration 

of the CES (Plieninger et al., 2013a). In total, 26 local stakeholders participated in 

WKH�)*'�� LQFOXGLQJ� ORFDO�H[SHUWV��D�JRYHUQPHQW�RIÀFHU��D� ORFDO� WRXULVP�FRPSDQ\�

representative, a forest farmer, a handicraftsman, a reindeer herder, the wetland 

park manager, small business owners, and people from the ethnic minority groups. 

They were asked to describe the activities they normally do in or the feelings they 

might perceive from the surrounding landscape and point out the corresponding 

DUHDV�RI�WKHVH�DFWLYLWLHV���IHHOLQJV�LQ�D�VLPSOLÀHG�PDS��$IWHU�WKH�)'*�ZRUNVKRS��ZH�

IXUWKHU�LGHQWLÀHG�WKH�IHHOLQJV�DQG�DFWLYLWLHV�WKH\�UHSRUWHG�WR�&(6�DFFRUGLQJ�WR�WKH�

LQGLFDWRU�TXHVWLRQV��VWDWHPHQWV��7DEOH�������7KH�FRPELQDWLRQ�RI�WKHVH�GDWD�DOORZHG�

to identify and map Services Provision Hotspots (SPHs).

3.2.4   Survey sampling and implementation
As the wetland parks have spatially mixed land cover, this study used nine 

landscape characteristics collected from empirical observation in semi-structured 

interviews, which are forest, wetland, grassland, seasonal rivers and lakes, cultural 

heritage, Obo (temples), iconic animals, traditional residential areas (Ger, Culuo), 

and tourism facilities. The boundary of the study area was drawn around the 

national wetland park and did not correspond with any administrative boundary. 

The population living in the study area was relatively small and hard to identify. 

)RU�LQVWDQFH��VRPH�HWKQLF�PLQRULW\�IDPLOLHV�RIÀFLDOO\�UHJLVWHU�WKHLU�FLWL]HQVKLSV�LQ�

nearby towns, but they are living around the wetland park with their reindeers in 

WKH� IRUHVWV��7KHUHIRUH�� WKH�SRSXODWLRQ�ZH�GUHZ�RXU� VDPSOH� IURP�ZDV�GHÀQHG�E\�
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WKH�NQRZOHGJH�RI�ORFDO�RIÀFLDOV�DQG�*HQKH\XDQ�1DWLRQDO�:HWODQG�3DUN�PDQDJHUV��

According to their estimation, there are around 350 households living and working 

within this region, some of which (nomadism) change their location irregularly. We 

GHWHUPLQHG�WKH�ÀQDO�VDPSOH�VL]H�EDVHG�RQ�WKH�HVWLPDWHG�UHVLGHQW�SRSXODWLRQ��L�H���

so that the sample size was proportional to the population) and the suggestions of 

the village managers to obtain a reliable and representative sample.

We straight-randomly interviewed around 70% (250 interviewee’s), following the 

VXJJHVWLRQ�RI�7DEDFKQLFN�DQG�)LGHOO��������WKDW�D�VDPSOH�VKRXOG�EH�RYHU�����ZKHQ�

the total households of the survey unit group are small, but also considering local 

circumstances (accessibility). The semi-structured interviews were carried out with 

the help of three researchers experienced in social surveys. The interviews were 

FRQGXFWHG� LQ����VLWHV�ZKHUH� WKH� LQWHUYLHZHH·V�DUH� OLYLQJ�RU�ZRUNLQJ��)LJXUH-3-1). 

Most of the semi-structured interviews were held in their homesteads and working 

places for interviewee’s convenience, at different times in the morning, at lunch 

time, in the afternoon, and in the evening. We only included interviewee’s who 

had been living or working in the study area for over 15 years for analysis because 

increasing familiarity with the area will reduce potential bias (Mjelde et al., 2012). 

Interviews were eliminated from the sample if the interviewee did not answer at 

OHDVW�����RI�WKH�TXHVWLRQV�

3.2.5   Analytical methods

3HUFHSWLRQ�DQDO\VLV�DQG�&(6�LGHQWLÀFDWLRQ

:H�LGHQWLÀHG�WKH�SHUFHLYHG�&(6�WKURXJK�FRPELQHG�DVVHVVPHQWV�RI�WKH�EHOLHIV�DQG�

perceptions of the interviewee’s and their reported activities. We used the responses 

WR� WKH� LQWHUYLHZ�TXHVWLRQV� WR�GHWHUPLQH�ZKHWKHU� WKH� LQWHUYLHZHH�SHUFHLYHG� HDFK�
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CES and to collect the value they assigned to their perceptions. We used Likert-

VFDOHV�ZLWK�ÀYH�GHJUHHV�RI�´LPSRUWDQFHµ�DVVLJQHG� IRU�HDFK�RI� WKH�SHUFHLYHG�&(6�

and reported activities. In addition to the different degrees of agreement for each 

SHUFHLYHG� &(6�� ZH� TXDQWLÀHG� LWV� VWUHQJWK� E\� DVVLJQLQJ� QXPHULF� YDOXHV� WR� HDFK�

statement (e.g., strongly agree = 2). We then calculated the mean perceived value 

for each CES from these values. Table 3-2 summarizes the rules we used to assign 

the values.

7R� IXUWKHU� WHVW� IRU� VLJQLÀFDQW� UHODWLRQVKLSV� EHWZHHQ� SHRSOH·V� FKDUDFWHULVWLFV� DQG�

WKH�SHUFHSWLRQ�RI�&(6��D�6WUXFWXUDO�(TXDWLRQ�0RGHO� �6(0��ZDV�XVHG��&RPSDUHG�

with the traditional regression method, SEM allows to explore the relationships 

EHWZHHQ� D� FRPSOH[� RI� IDFWRUV�ZKLFK� DUH� ï� EDVHG� RQ� SULRU� V\VWHP� NQRZOHGJH� ï�

interrelated, but also to differentiate in relationship intensity between each factor 

�SDWK�FRHIÀFLHQW���5RVVHHO���������7KLV�DOORZV�WKH�RSSRUWXQLW\�WR�ERWK�HYDOXDWH�WKH�

PRGHO� VWUXFWXUH� �WKH� SDWWHUQ� RI� UHODWLRQVKLSV� DPRQJ� YDULDEOHV�� DQG� WR� TXDQWLI\�

WKHVH�UHODWLRQVKLSV�XVLQJ�ÀHOG�GDWD��6XWWRQ�*ULHU�HW�DO���������

&KDQ·V� GHÀQLWLRQ� RI� &(6� FRQVLGHUV� &(6� DV� FR�SURGXFW� RI� SHRSOHV·� LQWHUDFWLRQ�

with landscapes (Chan et al., 2012b). Hence, we hypothesized that people’s 

FKDUDFWHULVWLFV� ZLOO� LQÁXHQFH� WKHLU� SHUFHSWLRQ� RI� &(6�� DV� ZHOO� DV� WKH� ZD\V� WKH\�

interact with landscapes. Six characteristics were selected as distinct variables used 

LQ�6(0��UHÁHFWLQJ�WKH�ORFDO�FRQWH[W�DQG�XVLQJ�SUHYLRXV�VWXGLHV�DV�D�UHIHUHQFH��%XLMV�

HW�DO���������'RX�HW�DO���������0DUWtQ�/ySH]�HW�DO���������6FKDPD��������7HQJEHUJ�HW�DO���

�������,Q�RUGHU�WR�UHÁHFW�WKH�GLIIHUHQFHV�LQ�SHUFHSWLRQ�RI�&(6��WKH�GLIIHUHQW�GHJUHHV�

(1-5) of the 5-point Likert-scale were used as the indicators of observed variables 

rather than using the assigned perceived values or dichotomous presence of CES 

(see Table 3-2; more detailed information about the semi-structured interviews is 

provided in Appendix 3-1).
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Table 3-2 Assignment rules for the perceived values of each CES (Adopted from Dou et al. 2019).
Description Degree of 

agreement with 
each statement 
related to the 
proposed CES

Assigned 
perceived 
value

Mean perceived 
value (0 to 3) and 
the corresponding 
assigned rank

(Strongly) Disagree with /
have no idea about the 
statement / have never 
participated in related 
activities. 

1/2 0 No value

Not sure about the statement /
May have participated in 
related activities.

3 1 ��²��
Low value

Agree with the statement / 
have occasionally participated 
in related activities.

4 2 ��²��
Medium value

(Strongly) Agree with the 
statement / have often 
participated in related 
activities. 

5 3 ��²��
High value

Relationships between perceived CES and demographic characteristics

The initial conceptual model only included the direct relationships between people’s 

characteristics and CES (as in multiple linear regression), and we evaluated it with 

WKH�REVHUYDWLRQDO�GDWDVHW��7KLV�LQLWLDO�PRGHO�ZDV�UHMHFWHG�EHFDXVH�RI�LWV�SRRU�ÀW�WR�

WKH�VDPSOH�GDWD� �WKH�PRGLÀFDWLRQ� LQGLFHV�ZHUH�H[DPLQHG�WR�GHWHFW�GLVFUHSDQFLHV�

between model and data) and a second version of the model contained a more 

FRPSOH[�VHW�RI�FDXVDO�UHODWLRQVKLSV��$JDLQ��SRRU�PRGHO�ÀW�VXJJHVWHG�WKDW�FKDQJHV�

QHHGHG�WR�EH�PDGH�WR�WKLV�PRGHO�DQG�QHZ�SDWKZD\V�ZHUH�LGHQWLÀHG�EDVHG�RQ�WKH�

PRGLÀFDWLRQ�LQGLFHV��7KH�PRGHO�WKDW�ZDV�ÀQDOO\�VHOHFWHG�LV�GHSLFWHG�LQ�)LJXUH������

In this model gender, age, education, income, occupation, and ethnicity directly 

LQÁXHQFH�WKH�SHUFHSWLRQ�RI�&(6��ZKLOH�DJH�DQG�RFFXSDWLRQ�LQGLUHFWO\�LQÁXHQFH�&(6�

SHUFHSWLRQ� YLD� LQFRPH�� JHQGHU� DOVR� LQGLUHFWO\� LQÁXHQFH�&(6� SHUFHSWLRQ� WKURXJK�
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RFFXSDWLRQ�� DQG� HGXFDWLRQ� DQG� HWKQLFLW\� LQGLUHFWO\� LQÁXHQFH� &(6� SHUFHSWLRQ�

WKURXJK�ERWK�LQFRPH�DQG�RFFXSDWLRQ��)LJXUH�������

All SEM analysis were conducted in R lavaan package 0.6-1 (http://lavaan.ugent.

EH���$�FKL�VTXDUH� WHVW�ZDV�XVHG� WR�SULPDULO\� WHVW� WKH�PRGHO�ÀW��$�QRQ�VLJQLÀFDQW�

S�YDOXH�PHDQV�WKHUH�LV�D�SODXVLEOH�ÀW�EHWZHHQ�WKH�GDWD�DQG�WKH�PRGHO��%\UQH��������

McDonald and Ho, 2002; Sutton-Grier et al., 2010). We employed the Maximum 

Likelihood method (non-robust estimator) for parameter estimation, because it 

is more stable and less biased for small samples compared to robust estimators, 

GHVSLWH� LWV� ORVV�RI�DV\PSWRWLF�HIÀFLHQF\� �6DYDOHL��������� ,Q�DGGLWLRQ� WR� WKH�ZLGHO\�

XVHG� LQGH[HV� RI�PRGHO�ÀW�5RRW�0HDQ�6TXDUH�(UURU� RI�$SSUR[LPDWLRQ� �506($���

ZH� DOVR� HPSOR\HG� RWKHU�PHDVXUHV� RI�PRGHO� ÀW� UHFRPPHQGHG� IRU� VPDOO� VDPSOH�

VL]HV��&RPSDUDWLYH�)LW�,QGH[��&),��DQG�6WDQGDUGL]HG�5RRW�0HDQ�6TXDUH�5HVLGXDO�

�6505���&DSPRXUWHUHV�DQG�$QDQG��������)DQ�HW�DO���������.OLQH��������0DF&DOOXP�

HW� DO��� ������ :HVWRQ� DQG� *RUH� -U�� ������� :H� DVVHVVHG� WKH� ÀQDO� PRGHO� ZLWK� D�

&),o�o�����DQG�506($���������%\UQH��������+RRSHU�HW�DO����������:KHQ�WKH�PRGHO�

ÀW�ZDV�VDWLVIDFWRU\��ZH�UHWULHYHG�WKH�SDUDPHWHU�HVWLPDWHV�DQG�FDOFXODWHG�WKH�SDWK�

FRHIÀFLHQWV��7KH�WRWDO�HIIHFWV�RI�YDULDEOHV�ZHUH�UHSUHVHQWHG�E\�WKH�VXP�RI�GLUHFW�DQG�

indirect effects through different pathways.

Relationships between perceived CES and landscapes

Landscapes contribute to CES provision physically through landform, landscape 

cover and location, mentally through the interactions with people (Dou et al., 2019). 

The spatial distribution of CES is considered to be associated with physical land 

IHDWXUHV��,Q�WKH�DQDO\VLV�RI�PDSSHG�&(6��WKH�VWXG\�DUHDV�KDYH�D�SUHGHÀQHG�SUHFLVH�

boundary, but the Services Provision Hotspots (SPHs) are considered as presenting 

WKH�FHQWURLG�RI�WKH�VSDWLDO�RFFXUUHQFH�RI�D�VSHFLÀF�&(6�H[WHQGLQJ�RXWZDUGV�WR�DQ�

XQNQRZQ�GLVWDQFH� �%URZQ�DQG�)DJHUKROP�� ������� 7KH� VSDWLDO� GLVWULEXWLRQ� RI� WKH�

SPHs was visualized using version 10.2 of the ArcGIS software (www.esri.com).



71

Chapter 3

Considering the situations of mixed land cover, trans-located landscape features, 

and the reported CES-important characteristics that are hardly calculated or 

FROOHFWHG� LQ�D�TXDQWLWDWLYH�ZD\� �VXFK�DV� LFRQLF�DQLPDOV���ZH� IXUWKHU�DQDO\VHG� WKH�

&(6�GLYHUVLW\�RI�ODQGVFDSH�FKDUDFWHULVWLFV�E\�SURSRVLQJ�DQ�DSSURDFK�IRU�TXDOLWDWLYH�

data in addition to the spatial variability of CES. Therefore, we assessed the 

variety of CES of landscape characteristics by adopting a cultural diversity index 

developed from Shannon-Wiener index (Shen et al., 2018).

The cultural diversity index developed from Shannon-Wiener index uses pre-

LGHQWLÀHG�W\SHV�RI�FXOWXUHV�DQG�EDVHV�RQ�WKH�PDLQ�DVVXPSWLRQ�WKDW�WKH�SURSRUWLRQ�RI�

WKH�SRSXODWLRQ�ZLWK�D�VSHFLÀF�FXOWXUDO�EDFNJURXQG�UHSUHVHQWV�WKH�H[LVWLQJ�FRQGLWLRQ�

RI�D�FXOWXUH�DQG�ZKHQ�DOO�SURSRUWLRQV�DUH�HTXDO�� WKH�FXOWXUDO�GLYHUVLW\� LV�KLJKHVW�

(Shen et al., 2018). To analyse the diversity of CES provided by each landscape, we 

adopted the framework of a cultural diversity index and developed a CES Diversity 

Index by using perception data collected from the semi-structured interviews. 

Figure 3-2� 3DWKZD\V� RI� SHRSOH·V� FKDUDFWHULVWLFV� LQÁXHQFLQJ� &(6� SHUFHSWLRQ�� WKH� UHG� DUURZV�
LQGLFDWH�WKDW�WKH�LQÁXHQFHV�DUH�GLUHFW�RQ�&(6�SHUFHSWLRQ��WKH�EODFN�DUURZV�LQGLFDWH�WKH�LQÁXHQFHV�
are on other people’s characteristics.
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Considering the subjective nature of CES, the CES Diversity Index approach was 

designed to suit the survey data, with the assumption that the proportion of people 

who perceive a CES from a certain landscape feature is positively correlated with 

its capacity of providing diverse CES (Dou et al., 2019; Palomo et al., 2018). The 

IROORZLQJ�HTXDWLRQ�ZDV�XVHG�WR�UHSUHVHQW�WKH�&(6�'LYHUVLW\�,QGH[��&',��

(TXDWLRQ��

Where Pi is the number of people who perceived CES i from a landscape feature; N 

is the total number of perceived CES.

3.3   Results

3.3.1   Survey responses and respondent characteristics
7KH� ÀQDO� VDPSOH� FRQVLVWHG� RI� ���� VHPL�VWUXFWXUHG� LQWHUYLHZV�� ZLWK� DQ� HIIHFWLYH�

completion rate of 79.6%. The largest group of interviewee’s (57.8%) was 30 

to 40 years old, followed by the group that was 40-50 years old (26%). Men and 

ZRPHQ�ZHUH�HTXDOO\�UHSUHVHQWHG�LQ�WKH�LQWHUYLHZV������YHUVXV������UHVSHFWLYHO\���

Mongolian and Han people were the largest groups of interviewee’s (34.2% and 

32.2%), followed by Manchu People (12%), while Ewenki people were the smallest 

JURXS�������,Q�WHUPV�RI�HGXFDWLRQ��������KDG�DQ�HGXFDWLRQ�OHYHO�HTXDO�WR�RU�KLJKHU�

than middle school, while 10.1% had no education at all (Table 3-3).



73

Chapter 3

Table 3-3 Basic demographic information of the interviewee’s.
Demographic factors &ODVVLÀFDWLRQ Proportions
Gender Male 49%

)HPDOH 51%
Age Below 20 0.1%

20-30 15.6%
30-40 57.8%
40-50 26%
50-60 0. 4%
Above 60 0.1%

Ethnicity Han 32.2%
Evenki 5%
2URTLQ 7%
Daur 11.6%
Mongolian 34.2%
Manchu 12%

Education No education 10.1%
Primary school 2%
Middle school 44.7%
High school 24.6%
University or above 18.6%

Occupation Tourism-related employee 13.6%
)RUHVW�UHODWHG�ZRUNHU 52.3%
Small-business owner 6.0%
3XEOLF�RIÀFLDO 5.5%
Husbandry 2.5%
Unemployed/retired 20.1%

Annual income (Yuan / RMB) Below 10,000 12.1% 
10,000 to 30,000  72.9%
30,000 to 50,000  11.6%
Above 50,000  3.5%
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3.3.2   Perception of cultural ecosystem services
The results showed that 70.8% of the total respondents perceived all nine pre-

GHÀQHG�&(6��7KH�UHVSRQGHQWV�ZKR�SHUFHLYHG�OHVV�WKDQ�VL[�&(6�������RI�WKH�WRWDO�

UHVSRQGHQWV�� DOO� KDYH� DQ� HGXFDWLRQ� OHYHO� EHORZ�PLGGOH� VFKRRO�� )RU� DOO� &(6�� WKH�

proportion of people who perceived the CES ranges between 91% and 99.5%. 

Table 3-4 presents the proportions of respondents who perceived CES for all 

demographic groups combined. Inspiration received the highest perception, being 

recognized by 99.5% of the respondents, closely followed by Physical and mental 

health (96%). Social relations and Aesthetic services were perceived by the fewest 

respondents (91% and 91.5%).

Table 3-4 Cultural Ecosystem Services (CES) perceived by local residents for all demographic 
groups combined and examples of the interpretations of the meanings of each CES in their life.
CES Meaning or relevance (examples) Proportion of total 

interviewee’s who 
perceived the CES 
(%)

Recreational 
services

I like spending leisure time, walking, playing 
football/basketball, walking my dog, playing with 
kids, dancing, etc.

94.5%

Aesthetic 
services

,�ÀQG�WKH�ODQG�EHDXWLIXO��VFHQLF��FRORXUIXO��HWF� 91.5%

Cultural 
heritage

The land has existed for over 100 years.
I heard it was used by (description) when I was 
young.
The land use is (was) related to the forestry 
enterprises culture or other historical events.

95.5%

Physical and 
mental health

Walking here and breathing the air is good for my 
health.
Being here makes me feel happier.
,�OLNH�WR�VWD\�KHUH�IRU�D�ZKLOH�ZKHQ�,�KDYH�GLIÀFXOW�
things to think about or when I am upset.

96%

Education and 
science

I learned a lot from the land when I grew up 
(knowledge of farming, animals, trees, etc.).
These places should be visited by children and 
students.

92%
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Inspiration I gained inspiration for paintings, photos, 
architecture, design, etc.
I gained a new perspective on life.

99.5%

Sense of place I feel safest when I stay here.
I do not want to leave for other places.
This is the most comfortable place for me.
I miss this place when I work elsewhere for a long 
time.
I have had many memorable experiences.

94.7%

Religious 
and spiritual 
services

I visited these places when I or my family had 
problems.
I feel I will be lucky when I do something there.
I believe I will be blessed when I am here.

92.5%

Social 
relations

I have made strong bonds with others through 
staying here.

91%

3.3.3   The determined characteristics for CES perception
%\�UXQQLQJ�6WUXFWXUHG�(TXDWLRQDO�0RGHO�IRU�HDFK�&(6��ZH�IRXQG�WKDW�HWKQLFLW\�DQG�

DJH�DUH�WKH�WZR�PRVW�LQÁXHQWLDO�FKDUDFWHULVWLFV�IRU�&(6�SHUFHSWLRQ�LQ�*HQKH\XDQ�

5HJLRQ���7KH�FDOFXODWHG�VWDQGDUGL]HG�SDWK�FRHIÀFLHQWV�DUH�VKRZQ�LQ�7DEOH�����DQG�

WKH�PRGHO�UHVXOWV�DUH�VKRZQ�LQ�)LJXUH������7KH�UHVXOWV�IRU�WKH�GLIIHUHQW�&(6�VKRZ�

VLPLODULWLHV� EXW� DOVR� GLIIHUHQFHV�� 1R� FKDUDFWHULVWLF� LV� VLJQLÀFDQWO\� UHODWHG� WR� WKH�

perception of Physical and mental health. Inspirations and Recreational services were 

VLJQLÀFDQWO\�UHODWHG�WR�HWKQLFLW\�RQO\��(WKQLFLW\�SOD\V�D�UROH�RI�VLJQLÀFDQW�LQÁXHQFH�

factor for most of the CES except for Physical and mental health and Cultural heritage. 

)RU�WKH�FDVH�RI�DJH��QHJDWLYH�UHODWLRQVKLSV�ZHUH�REVHUYHG��WKH�KLJKHU�WKH�DJH��WKH�

smaller the perception of Aesthetic services, Education and science, Spiritual and 

religious services, Cultural heritage, Sense of place and Social relations. The relationship 

between perception of CES and income, gender, occupation and education was not 

VLJQLÀFDQW�� ,Q� DGGLWLRQ� WR� WKH� FDOFXODWHG� SDWK� FRHIÀFLHQWV� EHWZHHQ� WKH� LQÁXHQFH�

IDFWRUV� DQG� &(6�� DOVR� VLJQLÀFDQW� UHODWLRQVKLSV� EHWZHHQ� HWKQLFLW\�� HGXFDWLRQ� DQG�

RFFXSDWLRQ�ZHUH�REVHUYHG��)LJXUH�������
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Table 3-5 Calculated standardized correlation effects for each CES model.
CES Model &DOFXODWHG�SDWK�FRHIÀFLHQWV�

Ethnicity Income Age Gender Occupation Education
Physical and mental health 0.19 -0.04 -0.08 -0.05 -0.13 0.04
Inspirations 0.18* 0.01 -0.04 0.14 0.05 0.02
Aesthetic services 0.20* -0.02 -0.27** -0.10 0.02 0.19
Education and science 0.27** -0.04 -0.18* -0.02 0.06 0.20
Spiritual and religious 
services

0.27* 0.09 -0.18* 0.11 -0.14 -0.17

Cultural heritage 0.17 -0.02 -0.46** -0.14 -0.07 -0.06
Sense of place 0.27** -0.02 -0.19* 0.10 -0.08 0.14
Recreational services 0.35** 0.14 -0.08 -0.11 -0.03 0.05
Social relations 0.32* 0.21 -0.18* -0.02 -0.17 0.08
&RHIÀFLHQW�YDOXHV�VLJQLÀFDQW�DW�S�YDOXH��������DUH�VKRZQ�LQ�bold.
* p-value < 0.05; **p-value < 0.01.
0RUH�LQIRUPDWLRQ�RQ�PRGHO�FRHIÀFLHQWV�DPRQJ�YDULDEOHV�FDQ�EH�IRXQG�LQ�$SSHQGL[������
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Figure 3-3�0RGHO� UHVXOWV� IRU� DOO�&(6�PRGHOV��&RHIÀFLHQW�YDOXHV� VLJQLÀFDQW� DW� S�YDOXH��������� 
�
S�YDOXH���������

�S��������
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3.3.4   Perceived values of CES among different ethnicities
Among all respondents, Inspiration has the highest mean perceived value, followed 

by Aesthetic services, Cultural heritage, and Physical and mental health� �)LJXUH�������

The Science and education�KDG�WKH�ORZHVW�SHUFHLYHG�YDOXH�DPRQJ�DOO�LGHQWLÀHG�&(6�

7R� IXUWKHU�H[SORUH� WKH� LQÁXHQFH�RI�HWKQLFLW\�RQ� WKH�SHUFHLYHG�YDOXHV�RI�&(6��ZH�

FRPSDUHG�WKH�SHUFHLYHG�YDOXHV�RI�HDFK�&(6�LQ�WKH�ÀYH�HWKQLF�JURXSV��+DQ��(ZHQNL��

2URTLQ��'DXU�� DQG�0RQJROLDQ� SHRSOH���$PRQJ� DOO� LQWHUYLHZHG� UHVSRQGHQWV�� WKH�

0RQJROLDQ�SHRSOH�SHUFHLYHG�UHODWLYHO\�KLJK�YDOXHV�IRU�DOO�LGHQWLÀHG�&(6��(ZHQNL�

people especially perceived Inspiration, Spiritual and religious services and Science 

and education��ZKLOH�2URTLQ�SHRSOH�PRVWO\�SHUFHLYHG�Inspiration, Aesthetic services 

Figure 3-4 The perceived values of each CES for all demographic groups combined.
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and Cultural heritage. The Daur people predominantly perceived Inspiration, 

Cultural heritage and Sense of place. Among all nine CES, Inspiration and Physical and 

mental health were perceived most differently among the ethnic groups. Mongolian 

people perceived higher values of Physical and mental health compared to the other 

four ethnic groups, while Han people perceived much lower values of Inspiration 

WKDQ�WKH�RWKHU�JURXSV��)LJXUH������

3.3.5   Relationships between perceived CES and 
 landscapes properties
In Genheyuan region, wetland was perceived as the most important landscape 

characteristic for providing diverse CES, with a CDI of 2.73 (calculated using 

HTXDWLRQ�����7KLV�ZDV�FORVHO\� IROORZHG�E\� VHDVRQDO� ULYHUV�DQG� ODNHV� �������� IRUHVW�

(2.17), traditional residential areas (2.03), iconic animals (2.03), cultural heritages 

Figure 3-5 Values of each CES perceived by different ethnic groups.
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��������DQG�2ER���WHPSOHV���������$PRQJ�DOO�LGHQWLÀHG�ODQGVFDSH�IHDWXUHV��WRXULVP�

IDFLOLWLHV�ZHUH�SHUFHLYHG�DV�KDYLQJ�WKH�OHDVW�&(6�GLYHUVLW\���������)LJXUH�����VKRZV�

the CDI of different landscapes.

In addition, by comparing the participatory mapping results and the panoramic 

tourist map of Genhe River Source National Wetland Park1, we found that the 

hotspots highlighted in participatory mapping was overlapping with the designed 

VFHQLF�VSRWV�LQ�WKH�QDWLRQDO�ZHWODQG�SDUN��)RU�H[DPSOH��WKH�LGHQWLÀHG�VFLHQFH�DQG�

HGXFDWLRQ�]RQH��)LJXUH����D��ZDV�FORVH� WR� WKH�����/XPEHUMDFN�([SHULHQFLQJ�6SRW�

�)LJXUH����E���WKH�DHVWKHWLF�VHUYLFHV�]RQH��)LJXUH����D��LV�LQFOXGHG�LQ�WKH�:DONZD\�

for sightseeing in Lengji Gulf (3-7b).

Figure 3-6 CES Diversity Index (CDI) (based on equation 2) of different landscapes in Genheyuan 
region, northeast China.
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1 The Genhe River Source National Wetland Park is included in the study area of this research. The study area, 
Genheyuan region, also includes some forest zones out of the park boundary, where some nomadic Ewenki 
families are still living. 

Figure 3-7 a: Comparison of the CES hotspots as results of participatory mapping and b: the 
panoramic tourist map of Genhe River Source National Wetland Park (conceptual map).
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3.4   Discussion

3.4.1   Perceptions and perceived values of cultural ecosystem 
services in Genheyuan region

Our results showed that 93.5% of the residents in Genheyuan region perceive at 

least six types of CES provided by their landscape, and 70.8% perceived all nine 

types. On the one hand, these high percentages can be explained by the diversity 

of landscapes features (including traditional residential forms and iconic animals) 

and multiple ethnic communities, which may have created different perspectives 

that contribute to the perception of diverse CES. But the establishment of the 

national park and the adjustment of forest lumbering policy have most likely 

raised the awareness among the residents about the aesthetic, recreational and 

HGXFDWLRQDO� VLJQLÀFDQFH� RI� WKHLU� ODQGVFDSH�� ,Q� DGGLWLRQ�� SHRSOH� PD\� DOWHU� WKHLU�

attitude toward their living environment when confronted with changes, to make 

their landscapes more manageable and understandable (Leviston et al., 2018). 

7KH�HVWDEOLVKPHQW�RI�WKH�QDWLRQDO�SDUN�DQG�WKH�FRQVHTXHQW�FKDQJH�LQ�OLYHOLKRRGV�

SUREDEO\�PDGH�SHRSOH�SHUFHLYH�PRUH�QRQ�PDWHULDO� VHUYLFHV� LQ�VHYHUDO�ZD\V��)RU�

instance, by forbidding traditional lumbering, using those lands changed from 

JHQHUDWLQJ�PDWHULDO�EHQHÀWV� �H�J���ZRRG�� WR� LPPDWHULDO�EHQHÀWV�� VXFK�DV� WKH�&(6�

described in the present study (Nowak et al. 2014). The transition of livelihoods 

also made people attach more importance to the tourism related CES than the raw 

material provision they paid attention to before. Local residents perceive several 

working / lumbering sites as ‘new’ cultural heritages or educational sites (e.g., 

WKH�����/XPEHUMDFN�([SHULHQFLQJ�6SRW�LQ�)LJXUH����E��WR�KLJKOLJKW�WKHLU�LGHQWLW\�RI�

lumbering culture in the past decades.

,Q�FRQWUDVW�WR�FRQGXFWHG�ODQGVFDSH�SHUFHSWLRQ�VWXGLHV�ï�H�J���=RGHUHU�HW�DO�������D���

6FROR]]L� HW� DO�� ������� DQG� 'RX� HW� DO�� ������� ï� LQVSLUDWLRQDO� VHUYLFHV� DUH� KLJKO\�
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(highest) perceived and valued (highest) in this study, yet Han people perceived 

lower values of Inspiration than the others. The highest perception of Inspiration 

may be because Genheyuan region is an ethnically mixed area, and most of the 

nomadic ethnic groups have good handicraft skills and rich musical and cultural 

H[SUHVVLRQ� IRUPV��$SSHQGL[� ���� VKRZV� WKH� FXOWXUDO�VSHFLÀF� DFWLYLWLHV� RI� (ZHQNL��

'DXU� DQG�2URTLQ� SHRSOH�� %HVLGHV� WKH�PHQWLRQHG� QRPDGLF� FXOWXUH�� WKH� GLIIHUHQW�

perceived values between Han people and other four ethnic groups can be 

H[SODLQHG�E\� WKH� FXOWXUDO�GLIIHUHQFHV�� )RU� H[DPSOH��+DQ�SHRSOH� DUH� WUDGLWLRQDOO\�

engaged little with handicraft making and nature worshiping (Yisong et al., 2007), 

which means they have fewer needs and opportunities to gain inspiration from 

landscapes. Besides, the correlations between age, Cultural heritage and Sense of 

place demonstrated in the studies of Stephenson (2008) and Dou et al. (2019) show 

that people gain knowledge and understandings about landscapes from long-time 

interactions with these landscapes.

3.4.2   Relationships between people’s characteristics and 
CES perception

Consistent with previous cross-cultural analyses (Cuni-Sanchez et al., 2016; 

Sagie et al., 2013), our results from SEM and CES assessment both indicated the 

VLJQLÀFDQW� LQÁXHQFH� RI� HWKQLFLW\� RQ� &(6� SHUFHSWLRQ� DQG� WKHLU� SHUFHLYHG� YDOXHV��

,W� UHYHDOHG� WKDW� WKH� QRPDGLF� SHRSOH� �(ZHQNL�� 2URTLQ�� 'DXU�� DQG� 0RQJROLDQ��

perceived higher values of spiritual and religious services than the Han people 

do. This can be explained by the different cultural background of the nomadic 

people. Most nomads have a long history of nature and fetish worship practices, 

while Han people normally are lacking strong religious traditions (Dou et al., 

2019; Ureltu, 2007). However, the research also revealed that the differences in 

perceptions of Spiritual and religious�&(6�DPRQJ�WKH�ÀYH�HWKQLF�JURXSV�KDV�EHHQ�
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reduced, because the groups are living close together in the Genheyuan region in 

FRPSDFW�FRPPXQLWLHV��,Q�DGGLWLRQ��'DXU�DQG�0RQJROLDQ�SHRSOH�DWWDFK�VLJQLÀFDQW�

importance to Sense of place and Social relations, which can be explained by their 

family-bonded community structure and the recurrent migration in the past 

(Yisong et al., 2007).

6XUSULVLQJO\�� WKH� 6(0� VWDQGDUGL]HG� FRHIÀFLHQW� HIIHFWV� VKRZHG� WKDW� RFFXSDWLRQ��

LQFRPH�DQG�HGXFDWLRQ�ZHUH�QRW�VLJQLÀFDQW�UHODWHG�WR�DQ\�RI�WKH�&(6��ZKLOH�WKHVH�

WKUHH�FKDUDFWHULVWLFV�KDYH�EHHQ�UHSRUWHG�DV�LQÁXHQWLDO�LQ�RWKHU�VWXGLHV��'RX�HW�DO���

2019; Oleson et al., 2015; Van Berkel and Verburg, 2014). This result can be explained 

by the small variance in the levels of income, occupation and education. The 

occupation of most respondents in Genheyuan National Wetland Park is related 

WR�WKH�SDUN��DQG�FRQVHTXHQWO\�WKHLU�LQFRPH�OHYHO�GRHV�QRW�GLIIHU�PXFK��&RPSDUHG�

with the richer coastal regions, people in the study area have less sources of income 

DQG�PRVWO\�UHO\�RQ�D�VLQJOH�VDODU\��)OHLVKHU�DQG�&KHQ���������,Q�DGGLWLRQ��WKHUH�KDV�

been a trend in educated labour migration from the study region since the 1990s 

(Wang et al., 2000). This phenomenon has resulted in a less educated local labour 

community and minor differences in education levels.  

3.4.3   Relationships between perceived CES and landscapes
We found that local residents generally perceived that wetland, seasonal rivers, and 

lakes provide more diverse CES than other landscape features. This was also found 

E\�VHYHUDO�SUHYLRXV�VWXGLHV��&RVWDQ]D�HW�DO���������)LVKHU�HW�DO���������-HQNLQV�HW�DO���

2010) showing that bodies of water and wetlands are typically more appreciated 

or valued than other landscapes. This conclusion is not surprising because bodies 

of water are considered to be one of the distinct landscape features in Genheyuan 

region and selected as the theme of a national park. The establishment of the 
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national wetland park can also have encouraged people to perceive the diverse CES 

of wetland as discussed above. In another way, we could conclude from this study 

that people being in a water based park perceived water related landscape features 

more important than other landscape features for the provision of diverse CES. 

6LPLODU�ÀQGLQJV�FRXOG�EH�IRXQG�LQ�WKH�VWXGLHV�FRQGXFWHG�LQ�DJULFXOWXUDO�ODQGVFDSHV�

where people perceived cultivated lands more important rather than others (Dou 

et al., 2019). Therefore, we could primarily assume that people may perceive the 

local dominant landscape type more important because of more interaction with it, 

PRUH�IDPLOLDULW\�ZLWK�LW��RU�PRUH��QRQ��PDWHULDO�EHQHÀWV�JDLQHG�IURP�LW�

It is interesting that forests were considered to provide fewer types of CES. 

Although lumbering sites are perceived as new-born cultural heritage sites, this 

is most likely caused by prohibiting lumbering activities. The high diversity of 

CES in traditional residential areas and iconic animals give credit to the strong and 

different ethnic cultural identities, the nature worship of nomadic groups, and the 

rich sources of wild animals in Genheyuan region. We also found the participatory 

highlighted CES hotspots had certain overlaps with the designed scenic spots 

along with the tourism facilities, although the people perceive the latter less than 

other CES. The overlap can be explained by tourism being based on non-material 

resource capital, which can be considered CES (Smith and Ram, 2017; Willis, 2015). 

)XUWKHUPRUH��WKH�SHUFHSWLRQ�RI�&(6�E\�LQGLYLGXDOV�LV�DOVR�VKDSHG�E\�RSSRUWXQLWLHV�

for local people to participate and their access to resources (Leviston et al., 2018). 

We believe that the creation of tourism facilities will improve the accessibility to 

and participation of people in landscape features and will enhance their perception 

of CES. In addition, the shifting role of tourism in Genheyuan region can also be 

explained by the needs-based theory, which originates from the psychological 

sciences (Buijs et al., 2006). The increasing dominance of tourism and the jobs 

created by it will make that people will perceive tourism related landscape features 
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as increasingly important for their contribution to fundamental human needs of 

subsistence, affection, understanding, participation, leisure, creation, and identity 

(Roberts et al., 2015).

3.4.4   Implications for ecosystem services assessment and 
landscape management

The ecosystem services approach has received much attention in landscape 

planning and policy realms in China and all over the world, especially in changing 

or human-shaped landscapes (Chen et al., 2017; Plieninger et al., 2013b). Our study 

supports the belief that assessing ecosystem services for management decisions 

UHTXLUHV� HQJDJLQJ� ZLWK� ORFDO� FRPPXQLWLHV�� LQ� SDUWLFXODU� HWKQLF� PLQRULWLHV� �'tD]�

et al., 2018; Swinton et al., 2007) and a collaborative assessment of CES should 

be integrated in landscape planning and management (Plieninger et al., 2013b). 

Our approach incorporates the perceived values that local communities attach to 

landscapes and overcomes the limited application of non-spatiality explicit CES in 

broader ecosystem assessment by assessing the perceptions of local communities. 

While CES has been increasingly applied in ecosystem services assessment, we 

highlighted the need to identify different CES perception from different ethnic 

groups and consider multiple and diverse CES perceived from landscapes to guide 

multi-functional and sustainable landscape management.

Our results also indicated that different traditional ethnic knowledge and activities 

FRQWULEXWH� VLJQLÀFDQWO\� WR� ORFDO� &(6� FRQFHSWXDOL]DWLRQ� DQG� WKHUHIRUH� PD\� DOVR�

EH� SRZHUIXO� IRU� FUHDWLQJ� EHQHÀWV� DQG� VXSSRUWLQJ� ELRGLYHUVLW\� FRQVHUYDWLRQ�� ,W�

has been highlighted by many studies that the customs and special cultures of 

ethnico/ indigenous people contribute to eco-tourism as an alternative livelihood 

DIWHU� WKH� HVWDEOLVKPHQW� RI� SURWHFWHG� DUHDV� �$PRDPR� HW� DO��� ������ 5DPtUH]� DQG�
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Santana,o2019). However, traditional knowledge of people from minor ethnicities 

is hardly recognized. Such knowledge is often related to medicine, species breeding 

and spiritual icons, and it may also play a collaborative role in biodiversity 

conservation and sustainable uses of natural resources (Oka, 2018; Potvin et al., 

2017). In our study, traditional knowledge was expressed through CES such as 

spiritual services, sense of place, and inspirations (examples in Appendix 3-3). The 

XVH�RI�VXFK�LQ�GHSWK�&(6�LGHQWLÀFDWLRQ�RSHQV�XS�RSSRUWXQLWLHV�IRU�PRUH�VXVWDLQDEOH�

use of multiple resources and innovative cultural landscape conservation. Similar 

FRQFOXVLRQV�ZHUH�GUDZQ�E\�%LUy�HW�DO���������DQG�<DQJ�HW�DO���������

The assessment of CES was conducted in a national park with rich ethnic cultures 

and biodiversity (Zhang and Ma, 2016). National parks play increasingly important 

roles in ecological conservation and sustainable uses of natural resources in both 

political and practical perspectives (Ma et al., 2019; Wei et al., 2017). However, eco-

WRXULVP�WDUJHWHG�SODQQLQJ�KDV�EHHQ�GHEDWHG�IRU�LJQRULQJ�ORFDO�EHQHÀWV�DQG�FXOWXUDO�

sensitivities (Wang et al., 2012; Wang, 2019). Therefore, it is essential to identify 

PXOWLSOH�VRFLDO�IXQFWLRQV�RI�QDWLRQDO�SDUNV�WKDW�EHWWHU�FRQWULEXWH�WR�EHQHÀWV�IRU�WKH�

local people and support different cultures. Capitalizing on CES of the national 

parks may be an approach to achieve this (Plieninger et al., 2013b). By identifying 

the values and hotspots of different locally perceived CES and connecting the 

DFFHVV�DQG�EHQHÀW�VKDULQJ�UHODWLRQV�DPRQJ�SODQQHU���DXWKRULWLHV��SRWHQWLDO�XVHUV��

and local communities, it would be easier to build local trust, improve conservation 

effectiveness, and pioneer new co-management arrangements (Ament et al., 2017; 

Cuerrier et al., 2007; Stephenson, 2008).
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3.4.5   Limitations
The analysis of cross-cultural perceptions of CES and their interaction with the 

landscape in Genheyuan region is based on a small local data set. The size of 

WKH� VWXG\� DUHD� DQG� WKH� UHODWLYHO\� VPDOO� VXUYH\� VDPSOH�PD\�KDYH� LQÁXHQFHG� WKH�

UHVXOWV��+RZHYHU��GDWD�UHTXLUHG�IRU�&(6�DVVHVVPHQW�LV�W\SLFDOO\�QRW�DYDLODEOH�IRU�

ODUJHU�DUHDV��FRQVLGHULQJ�WKH�VSHFLÀF�QDWXUH�RI�&(6��&RQVHTXHQWO\��LQ�GHSWK�VWXG\�

RI� GLIIHUHQW� FXOWXUDO� EDFNJURXQGV� LQ� VSHFLÀF� DUHDV� SURYLGHV� PRUH� PHDQLQJIXO�

UHVXOWV� WKDQ� ODUJH�VFDOH� VWXGLHV�� 7KH� VDPSOLQJ� VWUDWHJ\� ZDV� LQÁXHQFHG� E\� WLPH�

FRQVWUDLQWV� �WKH�GLIÀFXOW\� RI� YLVLWLQJ�PRUH�QRPDGLF� IDPLOLHV� OLYLQJ� LQ� WKH� IRUHVW��

and geographic constraints (the large distance to and low accessibility of the study 

area). Although we managed to straight-randomly interview 70% of the people 

permanently living or working in the area, we have been careful to not to rely 

WRR�KHDYLO\�RQ�UHVXOWV�IRU�VSHFLÀF�FDWHJRULHV�RI�GHPRJUDSKLF�IDFWRUV��7KH�SRWHQWLDO�

bias in responses caused by people’s subjectivity was recognized but considered 

acceptable, because it is an inevitable issue in perception and non-priced valuation 

studies, and it does not decrease the value of such surveys (Mjelde et al., 2012; Van 

Berkel and Verburg, 2014).

Given the special contexts of study areas, land uses have spatial overlaps, and 

we were not able to interpret accurate land use and cover data from remote 

sensing images. We mitigated this problem by developing an approach (CES 

Diversity Index) to analyse the relationships between the perception of CES 

and landscapes characteristics, using methods from the domain of sociology 

to collect data and obtain a preliminary assessment of the spatial distribution 

of the CES by participatory mapping. Although SEM is widely understood as a 

method that cannot be used to prove causality or predict/reproduce processes, 

it can support conceptual models that represent causal relationships (Angelini et 

al., 2016; Grace, 2006; PEARL, 1995). Main reason is that SEM originates from the 
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social sciences, where the main interest is often inferential, such as answering the 

TXHVWLRQ�RI�LQÁXHQWLDO�YDULDEOHV�RU�VWUHQJWK�RI�UHODWLRQVKLSV��*UDFH�HW�DO��������������

Understanding these limitations of SEM in predicting or proving causality, we used 

6(0�RQO\�DV�D�WRRO�WR�LGHQWLI\�ZKLFK�GHÀQHG�FKDUDFWHULVWLFV�LQÁXHQFH�HDFK�RWKHU��LQ�

order to improve our understanding of the relationship between the perceptions of 

CES and landscapes. 

)LQDOO\�� WKH� UHVHDUFK� LQFOXGHG� QR� FKDQJHV� LQ� SHUFHSWLRQ� DQG� ODQGVFDSH�

characteristics over time. Typically, landscapes are dynamic and change over time, 

while human perceptions will change as well. However, without reliable long-term 

social tracking data, we could not analyse long-term changes in human perceptions 

DQG�ODQGVFDSH�FKDUDFWHULVWLFV��,Q�WKLV�VWXG\��ZH�DVVXPHG�WKDW�WKH�LQÁXHQFH�RI�WLPH�

DQG�ODQGVFDSH�FKDQJH�ZDV�UHÁHFWHG�LQ�WKH�GLIIHUHQW�DJH�JURXSV�RI�WKH�UHVSRQGHQWV�

in the survey. However, future research should account for changes over time both 

within and between generations when such data become available.

3.5   Conclusion

In this study, we analysed the cultural ecosystem services (CES) provision and 

valuation in Genheyuan region by collecting the perceptions of local inhabitants on 

CES provided by their landscapes, as a proxy for well-being. The results showed 

that the selected demographic characteristics (age, occupation, education, income, 

HWKQLFLW\�DQG�JHQGHU��LQÁXHQFHG�WKH�SHUFHSWLRQ�RI�&(6�ERWK�GLUHFWO\�DQG�LQGLUHFWO\�

WKURXJK�LQÁXHQFLQJ�RWKHU�GHPRJUDSKLF�FKDUDFWHULVWLFV��$JH�LV�HVSHFLDOO\�FRUUHODWHG�

ZLWK�VHQVH�RI�SODFH�DQG�FXOWXUDO�KHULWDJH��ZKLOH�HWKQLFLW\�LQÁXHQFHV�DOO�RWKHU�&(6�LQ�

Genheyuan region.
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$PRQJ�DOO�WKH�LGHQWLÀHG�ODQGVFDSH�IHDWXUHV��ERGLHV�RI�ZDWHU�VXFK�DV�ZHWODQG�DQG�

seasonal rivers and lakes are perceived as having the highest CES diversity. Due 

to the strong and mixed ethnic cultural identities in area and the nature worship 

of nomadic groups, people also perceived multiple CES from iconic animals and 

traditional residential areas. Although tourism facilities are one of the dominant 

landscape features in Genheyuan region, they are still perceived less than other CES.

$QRWKHU�UHPDUNDEOH�ÀQGLQJ�ZDV� WKDW� WKH�SDUWLFLSDWRU\�KLJKOLJKWHG�&(6�KRWVSRWV�

have certain overlaps with the designed scenic spots. Moreover, the perception of 

CES from landscapes features is likely to grow, due to growing number of tourism 

IDFLOLWLHV� DQG� UHODWHG� MREV� LQ� WKH� WRXULVP� LQGXVWU\�� )XUWKHUPRUH�� WKH� LPSRUWDQFH�

of landscapes features people attach to CES is shaped by the different roles that 

landscape features play in meeting fundamental human needs.

The developed approach is a promising tool to assess the importance of landscapes 

for local communities and ethnic minorities, without the need of detailed land 

use data. The approach allows incorporating cultural aspects and human needs 

in landscape management and planning. The needs of local communities often 

FULWLFDOO\� LQÁXHQFH� WKH� VXFFHVV� RU� IDLOXUH� RI� PDQDJHPHQW� DQG� SODQQLQJ� DFWLRQV��

and the approach may not observe the fact that these are neglected and may 

hinder the sustainable use of landscapes and achieving sustainable environment 

management goals. However, more research is needed to better account for the 

role that landscape plays in the perception of CES and elucidate the underlying 

factors responsible for the observed spatial heterogeneity in CES perception.
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Surveyor with local people
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The content of this chapter is based on a submitted paper “Investigating the potential impact of ecological 
restoration strategies on people-landscape interaction through cultural ecosystem services”. Yuehan Dou, 
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4.1   Introduction

Ecological restoration is one of the most world-wide commonly used human 

interventions to assist the recovery of an degraded, damaged or destroyed 

ecosystem (Clewell and Aronson, 2011). China has been implementing 

unprecedented large-scale efforts to restore degraded ecosystems since the last 

FHQWXU\��&DR�HW�DO����������7KH�UDSLG�ULVH�RI�HFRORJLFDO�UHVWRUDWLRQ�UDLVHG�TXHVWLRQV�

about what good restoration entails (Higgs, 1997). Research shows that ecology /

economics-dominated approaches prevail, while more holistic perspectives have 

EHHQ� ODUJHO\�QHJOHFWHG� �&DR��������+LJJV���������&RQVHTXHQWO\�� WKH�FRQVHTXHQFHV�

of ecological restoration on the interactions between people and landscapes remain 

unclear (Du et al., 2018; König et al., 2014a; Zhen et al., 2010b).

Investigating the potential impact of ecological 
restoration strategies on people-landscape 

interaction through cultural ecosystem services
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,Q�OLQH�ZLWK�WKH�GHÀQLWLRQ�RI�&KDQ�HW�DO����������FXOWXUDO�HFRV\VWHP�VHUYLFHV��&(6��

have been described as a co-produced / co-created outcome of peoples’ interaction 

ZLWK�ODQGVFDSHV��&(6�FRQVWLWXWH�DQG�UHÁHFW�WKH�YDOXHV�DQG�KLVWRULHV�SHRSOH�VKDUH��

the cultural practices they engage in, and how they perceive the meaning of the 

landscapes they inhabit, such as spiritual, religious, recreational, inspirational and 

educational (Buijs et al., 2006; MA, 2005; Ren-Jie et al., 2015; Sandifer et al., 2015). 

These perceptions lead to the formation of values (desirability of outcomes) and 

preferences (actual desires), shaping how people respond to and manage or use the 

landscape (Dorning et al., 2017; Meyfroidt, 2013; Zube et al., 1982). 

In addition to the ecological targets, the changes of CES may be more directly 

perceived and experienced by residents of the program area, and the changes may 

be perceived in different ways rather than ecological achievement, particularly 

for aesthetic services (e.g., appreciation of the beauty of the original or changed 

landscape), cultural heritage and identity services, spiritual or religious inspiration, 

DQG� HGXFDWLRQ� DQG� VFLHQWLÀF� RSSRUWXQLWLHV� �/D� 5RVD� HW� DO��� ������ /DQJHPH\HU� HW�

al., 2015). Neglecting the local people’s relationship with the land in ecological 

restoration may even evoke sabotage of the restoration project (Cheung and Hui, 

������.DUDQWK�DQG�1HSDO��������6DNXUDL�HW�DO����������7KHUHIRUH��VXIÀFLHQW�DWWHQWLRQ�

QHHGV� WR�EH�SDLG� WR�&(6�DV� LQGLFDWRU�RI� WKH�SRWHQWLDO�QRQ�PDWHULDO� FRQVHTXHQFHV�

caused by different ecological restoration measures and their adoption in response 

to the interaction with landscapes, especially in the landscapes being sharply 

changed (e.g., Inner Mongolia) (Berkel et al., 2018; Ridding et al., 2018).

While CES are greatly valued by diverse stakeholders, the full range of CES 

SHUFHLYHG�IURP�ODQGVFDSHV�LV�QRWRULRXVO\�GLIÀFXOW�WR�HYDOXDWH�GXH�WR�WKH�GLIÀFXOWLHV�

DVVRFLDWHG� ZLWK� GHÀQLQJ�� DUWLFXODWLQJ� DQG� PHDVXULQJ� DQG� WKH� DEVHQFH� RI� GDWD�

about potentially CES-determining landscape features which is subject to strong 
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variability (Chan et al., 2011b; Kumar and Kumar, 2008; Plieninger et al., 2013b). 

3UREDEO\�GXH� WR� WKLV� LQWDQJLELOLW\�� SROLF\�PDNHUV� WHQG� WR� VDFULÀFH�&(6� LQ� IDYRXU�

of more tangible economic and ecological targets, especially in the ecological 

restoration projects (Braat and De Groot, 2012; De Groot et al., 2006). Rarely do 

WKHVH� SURMHFWV� FDSWXUH� &(6� IURP� ODQGVFDSHV�� DV� WKH\� DUH� W\SLFDOO\� FRQÀQHG� WR�

VSHFLÀF�ORFDWLRQV�DQG�VPDOO�FRPPXQLWLHV��%HUNHO�HW�DO���������6KHUURXVH�HW�DO����������

7KHUHIRUH�� WR� SURYLGH� KROLVWLF� SHUVSHFWLYHV� RI� WKH� LQÁXHQFHV� RI� HFRORJLFDO�

UHVWRUDWLRQV�RQ� ORFDO�FRPPXQLWLHV��ZH�FRQGXFWHG�WKH�UHVHDUFK� LQ�;LOLQ�*RO�� ,QQHU�

Mongolia, China. By analysing the data collected from perception survey, we aim 

WR�DQVZHU�WKH�IROORZLQJ�WZR�UHVHDUFK�TXHVWLRQV��

1. How do the perception of CES correlated with demographic characteristics and 

landscape characteristics? 

2. How do the perceptions of CES vary among different natural zones that 

LQÁXHQFHG�E\�GLIIHUHQW�HFRORJLFDO�UHVWRUDWLRQ�VWUDWHJLHV"�

4.2   Data and methods

4.2.1   Study area
7KH�EDVLF� LQIRUPDWLRQ�RI�;LOLQ�*RO�/HDJXH� LV� LQWURGXFHG� LQ�VHFWLRQ��������DQG� WKH�

VSDWLDO�GLVWULEXWLRQ�RI�VWXG\�DUHD�DQG�VDPSOLQJ�VLWHV�DUH�VKRZQ�LQ�)LJXUH������)URP�

QRUWK�WR�VRXWK��;LOLQ�*RO�LV�QDWXUDOO\�GLYLGHG�LQWR�WKUHH�QDWXUDO�]RQHV�FKDUDFWHUL]HG�

by distinguishing topographical characteristics, Typical grassland pastoral (TGP) 

zone, Hunshandake sandy pastoral (HSP) zone and Agro-pastoral transitional 

(APT) zone. All zones are predominantly rely on grazing cattle and sheep (Kang 

et al., 2007), but differs in socio-economic conditions, landscape compositions and 

implementations of restoration strategies (Table 4-1). 
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Table 4-1 Basic information of the natural zones in Xilin Gol League.
Natural zones TGP zone HSP zone APT zone
Area (km2) 2.24×104 1.02× 104 3415
Average 
precipitation(mm)

350 365 400

Population 8.70×104 8.30×104 2.10×105

GDP 2016 (109 yuan) 11.85 6.75 5.40
Dominant landscape 
composition
 (Area large to small)

Grassland, water 
body and wetland

Desert, 
grassland 
and 
residential 
areas

Cultivated 
land, 
grassland 
and forest

Implementation of 
restoration startegies 
in different natural 
zones (proportion of 
total grassland) (Du 
et al., 2016) 

Seasonal grazing 74.19% 64.07% 100%
Rotational grazing 0.41% 7.78% 0%
Grazing prohibition 19.25% 28.15% 17.33%
Control of livestock 
rearing

83.75% 73.1% 18%

Herder emigration All inhabitants related to grassland-based 
employment

Figure 4-1 Map of study area and investigation sites. 
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4.2.2   Data collection  
:H� DSSOLHG� VWUDWLÀHG� UDQGRP� VDPSOLQJ�� ZKHUHE\� WKH� VWUDWLÀFDWLRQ� ]RQHV� ZHUH�

the three natural zones: grassland pastoral zone, Hunshandake sand pastoral 

zone, and agro-pastoral transitional zone as sampling sites. In each zone, we 

randomly selected a route in the study area to conduct survey with the farmers 

(household) or herdsmen we met along the route. Limited by the local context of 

low population density (0.2 person/km2) and far distances between household, we 

ÀQDOO\�YLVLWHG�RQH� WRZQ� LQ� WKH� W\SLFDO� JUDVVODQG�SDVWRUDO� DUHD��ÀYH� WRZQV� LQ� WKH�

HSP zone, and three towns in the APT zone. In each sampling site, we interviewed 

around 60 households of farmers and herdsmen. In total, we got 175 households in 

nine towns, and 24 villages. Because the survey was carried out using face-to-face 

LQWHUYLHZLQJ�RI�WKH�UHVSRQGHQWV�RU�KDYLQJ�WKH�UHVSRQGHQWV�FRPSOHWH�WKH�TXHVWLRQV�

under the research group members’ guidance, we obtained a response rate of 

96.2%. The survey was carried out in August 2017. More information can be found 

in Appendix 4-1.

People were asked about the level of their agreement (5-scale Likert) on the 

statements that describing different CES. Based on Millennium Ecosystem 

Assessment, 9 types of CES were used in this survey, which are Aesthetic services, 

Recreational services, Inspiration, Cultural heritage, Religious and spiritual services, 

Education and science, Physical and mental health, Sense of place and Social relations. 

Social relations�ZHUH�H[FOXGHG�DIWHU�SUH�WHVW�EHFDXVH�LW�GLG�QRW�ÀW� LQ�ORFDO�FRQWH[W��

7KHUHIRUH����W\SHV�RI�&(6�ZHUH�XVHG�LQ�WKH�LQWHUYLHZ��'HWDLOHG�LQWHUYLHZ�TXHVWLRQV�

can be found in Appendix 4-2. 

The spatial data we used in this research is provided by 2015 China Land Use Data 

(1 km × 1 km) of Resource and Environment Data Platform of Chinese Academy 

of Sciences (CAS). The land use data is generated and interpreted from Landsat 
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8 remote sensing images. The survey point tracking data is recorded by the GPS 

instrument when we did the household survey. The socio-economic data refers to 

population, ethnic distribution or GDP (at League / County level) and ecological 

restoration strategies used in the analysis are collected from the Economic and 

Social Statistical Yearbook and government's annual work reports published on the 

RIÀFLDO�ZHEVLWH�RI�WKH�;LOLQ�*RO�/HDJXH�JRYHUQPHQW��KWWS���ZZZ�[OJO�JRY�FQ���

4.2.3   Analytical methods
:H�ÀUVW� FRQGXFWHG�D�FRUUHODWLRQ�DQDO\VLV�EHWZHHQ� WKH�SHUFHSWLRQ�RI�&(6�DQG� WKH�

demographic characteristics (age, gender, ethnicity, education and occupation), as 

well as the different zones where the respondents lived. Kendall’s tau correlation 

FRHIÀFLHQW�ZDV�FKRVHQ�EHFDXVH�LW�WKH�RULJLQDO�GDWD�ZH�FROOHFWHG�DQG�DQDO\VHG�ZHUH�

categorical (Agresti, 2010). All statistical analysis was conducted in SPSS Statistic 25. 

CES Diversity Index (CDI) was used to investigate the relationships between 

landscapes and CES perception. It is developed from Shannon-Wiener index 

(Shen et al., 2018) and designed to suit the survey data (Dou et al., 2020), with 

the assumption that the proportion of people who perceive a CES from a certain 

landscape feature is positively correlated with its capacity of providing diverse 

CES (Dou et al., 2019; Palomo et al., 2018).

7KH�IROORZLQJ�HTXDWLRQ�ZDV�XVHG�WR�UHSUHVHQW�WKH�&(6�'LYHUVLW\�,QGH[��&',���'RX�

et al., 2020).

����������������������(TXDWLRQ��
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Where Pi is the number of people who perceived CES i from a landscape feature, 

i can be one of Spiritual and religious services, Recreational services, Inspirations, 

Aesthetic services, Sense of place, Educational and sciences and Physical and mental 

health; N is the total number of perceived CES. 

%\� FRPELQLQJ� WKH� ÀHOG� REVHUYDWLRQV� DQG� VSDWLDO� GDWD� RI� ODQG� XVH� GLVWULEXWLRQ�

�)LJXUH� ������ ZH� GHÀQHG� HLJKW� ODQGVFDSH� IHDWXUHV� UHODWHG� WR� WKH� QRUPDO� OLIH� RI�

local residents, regarding both the non-material connection to landscapes and the 

functional terms. These were grassland, cultivated land, forest, river and lakes 

(seasonal), Ger and Obo (traditional Mongolian dwellings), cultural heritage, 

desert, and wetlands. Their abundance was determined based on the actual area 

DQG�GLVWULEXWLRQ�RI�WKH�ODQG�XVH�W\SH�DQG�WKH�ÀHOG�REVHUYDWLRQV�ZLWK�WKH�KHOS�RI�ORFDO�

H[SHUWV��)RU�H[DPSOH��WKH�IUHTXHQF\�RI�JUDVVODQG�ZDV�REYLRXVO\�KLJK�EHFDXVH�RI�LWV�

ODUJH�DUHD�DQG�ZLGH�GLVWULEXWLRQ��)RU�PRUH�VFDUFH�ODQGVFDSH�IHDWXUHV�DW�VPDOO�VLWHV��

VXFK�DV�*HU�DQG�FXOWXUDO�KHULWDJH��ZH�GHWHUPLQHG�WKHLU�IUHTXHQF\�TXDOLWDWLYHO\�E\�

observations and experts’ suggestions. The levels of people’s appreciation of those 

landscape features were represented by the no. of respondents who perceived CES 

from them. 

4.3   Results

4.3.1   Survey responses and respondent characteristics
7KH�ÀQDO�VDPSOH�FRQVLVWHG�RI�����VHPL�VWUXFWXUHG�LQWHUYLHZV��7KH�ODUJHVW�JURXS�

of interviewee’s (35%) was those who were over 60 years old, followed by the 50-

60 years old (27.7%). More men than women participated in the interviews (67.2% 

versus 32.8%, respectively). Han and Mongolian People are the major ethnic 

groups among the respondents (97.7% in total). In terms of education, 46.3% had 
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HGXFDWLRQ�HTXLYDOHQW�WR�SULPDU\�VFKRRO�RU�EHORZ��DQG�RQO\������ZHUH�XQLYHUVLW\�

graduates. About 66.3% of respondents have jobs related to animal husbandry. 

More detailed information is shown in Appendix 4-1.

4.3.2   Perception of CES and their relationships with 
respondents’ characteristics

In general, 98.9% of the respondents perceived more than three types of CES, and 

81.9% showed appreciation for 6-8 types of CES. The most commonly perceived 

CES is Physical and mental health (97.2%), while the lowest one is Cultural heritage 

(54.8%). According to the results of correlational analysis (Table 4-2), the perception 

of Education and sciences� LV� RQO\� VLJQLÀFDQWO\� FRUUHODWHG� ZLWK� JHQGHU�� ZKLOH� WKH�

perception of Inspirations and Cultural heritage� DUH� VLJQLÀFDQWO\� FRUUHODWHG� WR�

DOO� GHÀQHG� FKDUDFWHULVWLFV� EXW� JHQGHU�� 7KHUH� DUH� DOVR� VLJQLÀFDQW� FRUUHODWLRQV�

between the perception of Physical and mental health and age, and the perception 

of Recreational services with occupation. The perception of Sense of place is only 

VLJQLÀFDQWO\�ZLWK�WKH�YDULDWLRQ�RI�]RQHV��+RZHYHU��QR�VLJQLÀFDQW�FRUUHODWLRQ�ZDV�

found between the perception of Aesthetic services�DQG�GHÀQHG�FKDUDFWHULVWLFV��7KH�

variation of zones seems play an important role in perceiving Physical and mental 

health, Inspirations, Cultural heritage, Sense of place and Recreational services. 

Table 4-2�&RUUHODWLRQ�FRHIÀFLHQWV�EHWZHHQ�SHUFHSWLRQ�RI�&(6�DQG�UHVSRQGHQWV·�FKDUDFWHULVWLFV�
CES .HQGDOO·V�WDX�FRUUHODWLRQ�FRHIÀFLHQWV

Gender Age Ethnicity Education Occupation Transects
Physical and 
mental health 

-0.096 0.129* 0.065 -0.075 0.106 0.166*

Inspirations 0.123 -0.160** -0.182* 0.149* -0.236** -0.213**
Aesthetic services -0.081 -0.034 -0.047 0.109 0.010 0.038
Education and 
science

-0.186* 0.092 0.094 0.044 0.005 0.116
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Spiritual and 
religious services

-0.021 0.060 -0.021 -0.008 -0.049 0.006

Cultural heritage -0.055 -0.195** -0.205** 0.226** -0.243** -0.211**
Sense of place -0.106 0.064 0.070 0.035 0.060 0.141*
Recreational 
services

-0.125 0.087 0.085 0.004 0.169* 0.196**

Notes��

�&RUUHODWLRQ�LV�VLJQLÀFDQW�DW�WKH������OHYHO����WDLOHG���
�&RUUHODWLRQ�LV�VLJQLÀFDQW�DW�WKH������
level (2-tailed); Negative / positive correlation does not have important meaning in gender, ethnicity 
and occupation because the data are nominal. 

4.3.3   The perceptions of selected CES in different transects 
regarding ethnicity and occupation

In line with the results of section 3.2, we further compared the perception of those 

ÀYH� &(6� LQ� GLIIHUHQW� WUDQVHFWV� UHJDUGLQJ� RFFXSDWLRQ� �)LJXUH� ����� DQG� HWKQLFLW\�

�)LJXUH�������,Q�JHQHUDO��WKH�PRVW�SHUFHLYHG�&(6�LV�Sense of place in the Hunshandake 

sandy pastoral zone (100% perceived by interviewed inhabitants), followed by 

Physical and mental health (95%) and Recreational services (92%) in the agro-pastoral 

transitional zone.  

7KH� UHVXOWV� RI� FRPSDULVRQ� RI� &(6� SHUFHSWLRQ� UHJDUGLQJ� RFFXSDWLRQ� �)LJXUH-4-2) 

showed that in typical the grassland pastoral zone and Hunshandake sandy 

SDVWRUDO� ]RQH�� WKH�SHRSOH�SHUFHLYLQJ�DOO� LGHQWLÀHG���&(6�PDLQO\�ZRUN� LQ�DQLPDO�

husbandry and related jobs. Whereas in the agro-pastoral transitional zone, the 

majority of people perceiving CES are occupied in farming and related jobs. 

7KH� UHVXOWV� RI� FRPSDULVRQ� RI� &(6� SHUFHSWLRQ� UHJDUGLQJ� HWKQLFLW\� �)LJXUH� �����

VKRZHG�WKDW�LQ�WKH�JUDVVODQG�SDVWRUDO�]RQH��WKH�SHRSOH�SHUFHLYLQJ�DOO�LGHQWLÀHG�ÀYH�

CES are mainly Mongolian. In the Hunshandake sandy pastoral zone, the number 

of Mongolian people are only slightly higher than Han people, followed by Hui 

people. In agro-pastoral transitional zone, the people perceiving CES are all Han.
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Figure 4-2�7KH�SHUFHSWLRQ�RI�&(6�ZKLFK� LGHQWLÀHG�DV� VLJQLÀFDQWO\�FRUUHODWHG�ZLWK� WKH�YDULDWLRQ�
of transects regarding different occupations; A: Physical and mental health; B: Inspirations;  
C: Cultural heritage; D: Sense of Place; E: Recreational services.

Figure 4-3�7KH�SHUFHSWLRQ�RI�&(6�ZKLFK� LGHQWLÀHG�DV� VLJQLÀFDQWO\�FRUUHODWHG�ZLWK� WKH�YDULDWLRQ�
of zones regarding different ethnic groups; A: Physical and mental health; B: Inspirations;  
C: Cultural heritage; D: Sense of Place; E: Recreational services. 



103

Chapter 4

4.3.4   The relationships between perception of CES and 
landscapes features

7KH�UHVXOWV�LQ�)LJXUH�����VKRZ�WKDW�&(6�GLYHUVLW\��&',��LQ�JHQHUDO�LV�SHUFHLYHG�WKH�

highest in grassland in all three natural transects, closely followed by wetlands and 

(seasonal) rivers and lakes. Cultivated land also has a high CDI, but only in the 

agro-pastoral transitional zone. In the Hunshandake sandy pastoral zone people 

especially perceive a high CDI in grassland, wetland and (seasonal) rivers and 

lakes, and desert. In the typical grassland pastoral zone, a high CDI was especially 

perceived in Cultural heritage, temples and Ger and Obo. No CES were perceived 

from desert, temples, Obo and Ger (CDI = 0) in the agro-pastoral transitional zone; 

and the CDI of desert and cultivated land in the typical grassland pastoral zone 

were zero too. Similar results appeared in the Hunshandake sandy pastoral zone 

where cultivated land was perceived as providing no CES at all. 

Figure 4-4 The comparison of CDI among three zones.
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4.4   Discussion

4.4.1   Perceptions of CES in Xilin Gol League
Our results clearly show that a wide range of CES are perceived among the local 

UHVLGHQWV� LQ� ;LOLQ� *RO� /HDJXH�� RWKHU� WKDQ� WKH� Aesthetic services or Recreational 

services demonstrated in previously CES studies (Dou et al., 2017c; Zoderer et al., 

����E��� �(VSHFLDOO\�SK\VLFDO� DQG�PHQWDO�KHDOWK� DUH�KLJKO\�SHUFHLYHG� LQ�;LOLQ�*RO�

League. The high perception of Physical and mental health can be explained by the 

local outdoor living and working styles. With the increase of outdoor activities 

resulting in more interactions with landscapes, people perceive more physical and 

PHQWDO�EHQHÀWV�IURP�LW��'DL�HW�DO����������

Consistently with other cross-cultural research (Cuni-Sanchez et al., 2016; Sagie et 

DO����������WKLV�VWXG\�DOVR�VKRZV�WKDW�HWKQLFLW\�LQÁXHQFHV�&(6�SHUFHSWLRQ��$OWKRXJK�

WKH� UHVXOWV� VKRZ� WKDW� HWKQLFLW\� LV� VLJQLÀFDQWO\� FRUUHODWHG�ZLWK� LQVSLUDWLRQV� DQG�

FXOWXUDO�KHULWDJH��WKH�LQÁXHQFH�RI�HWKQLFLW\�RQ�RYHUDOO�&(6�SHUFHSWLRQV�LV�VPDOOHU�

than in previous studies (Dou et al., 2019). The difference can be explained by the 

fact that shared life-style and livelihoods between the two majority ethnic groups 

(Mongolian and Han people), which apparently occur more here than in the other 

cases mitigate their original cultural difference, which used to be believed as 

PDLQ� LQÁXHQFH� IDFWRU�RI� WKH� ODQGVFDSH�SHUFHSWLRQ� �%UDQFDOLRQ�HW�DO���������6DJLH�

et-al., 2013). 

Cultural heritage is perceived the least, because of the rarity of cultural heritage 

sites and the local nomadic life. However, the perception of cultural heritage is 

VLJQLÀFDQWO\�FRUUHODWHG�ZLWK�PRVW�RI�WKH�GHPRJUDSKLF�FKDUDFWHULVWLFV��VXFK�DV�DJH��

ethnicity, education and occupation). The differences caused by ethnicity can be 

explained by the different ethnically cultural backgrounds in the study area. Due 



105

Chapter 4

to the traditional nomadic living style the Mongolian people became adapted 

to regular moving and shifting cultural dependence on particular heritage 

VLWHV�� DV�ZHOO� DV� WKH� VHQVH� RI� VSHFLÀF� SODFHV� LQ� WKH� VWXG\� DUHDV��:H� EHOLHYH� WKH�

VLJQLÀFDQW�FRUUHODWLRQ�EHWZHHQ�WKH�SHUFHSWLRQV�RI�FXOWXUDO�KHULWDJH�DQG�HGXFDWLRQ��

occupation and age are not surprising as both living experiences and education 

FDQ�FRQWULEXWH�WR�WKH�LGHQWLÀFDWLRQ�DQG�UHFRJQLWLRQ�RI�FXOWXUDO�KHULWDJH��'RX�HW�DO���

2019; Zhen et al., 2010a). 

Although aging is a global problem and especially noticeable in China’s rural 

areas because of the migration of young people to the cities, we believe that the 

implementation of restoration strategies, such as herder emigration accelerated 

the trend of aging in the study area. The results of the survey showed that 62.7% 

of the respondents are over 50 years old. In addition to the corresponded change 

RI� RFFXSDWLRQ� �W\SH� RI� HPSOR\PHQW��� WKH� UHVWRUDWLRQ�SROLFLHV� DOVR� LQÁXHQFH� ORFDO�

OLYHOLKRRG�E\�VKDSLQJ�SRSXODWLRQ�FRPSRVLWLRQV��DQG�SRVVLEO\�IXUWKHU�LQÁXHQFH�WKH�

perception of physical and mental health, inspirations and cultural heritage, which 

VKRZHG�VLJQLÀFDQWO\�FRUUHODWLRQ�ZLWK�DJH��

By comparing the implemented restoration measures in different zones and the 

GHPRJUDSKLF� FKDUDFWHULVWLFV� VLJQLÀFDQWO\� FRUUHODWHG�ZLWK� WKH� SHUFHSWLRQ� RI� &(6��

ZH�GLVFRYHUHG�WKDW� WKH� LQÁXHQFHV�RI�UHVWRUDWLRQ�DFWLYLWLHV�DUH� OLNHO\� WR� WDNH�SODFH�

LQ�WKH�XWLOLW\�SDWWHUQV�RI�JUDVVODQG��2Q�WKH�RQH�KDQG��LW�UHÁHFWHG�WKH�NH\�SXUSRVH�

of ecological conservation, on the other hand, it may because that the changes of 

income was largely mitigated by multiple government subsidies given based on 

GLIIHUHQW�FRQGLWLRQV��'X�HW�DO����������)RU�LQVWDQFH��E\�IRUELGGLQJ�WUDGLWLRQDO�XVH�RI�

grassland, local residents have to take risks and seek for alternatives to adapt to the 

changes. Although the restoration strategies provide assistance in job training or 

employment opportunities, people may take long time to alter their attitude and 
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willingness when confronted with changes (Du et al., 2014; Zhen et al., 2010b). In 

DGGLWLRQ�� WKH�SHUFHSWLRQ�RI�&(6�VLJQLÀFDQWO\�FRUUHODWHG�ZLWK�RFFXSDWLRQ�� VXFK�DV�

inspirations, cultural heritage and recreational services, could be shifted according 

to those changes.

4.4.2   Relationships between landscape features and CES
7KH� UHVWRUDWLRQ� VWUDWHJLHV� HVSHFLDOO\� LQÁXHQFH� WKH� SHUFHLYHG� &(6� LQ� JUDVVODQG�

areas, because restoration reduces/limits the use of grassland. The people living 

in the typical pastoral zone and the Hunshandke sandy pastoral zone are likely to 

EH�LQÁXHQFHG�PRUH�WKDQ�WKH�SHRSOH�LQ�WKH�DJUR�SDVWRUDO�WUDQVLWLRQDO�]RQH��EHFDXVH�

of the higher dependence on grassland for their pastoral activities. As discussed 

above, the transition of livelihoods and decreasing dominance of on-farm work 

and grazing may make that people attach less importance to the landscape features 

(e.g., grassland and cultivated land) they traditionally used for fundamental needs 

(Roberts et al., 2015). Since the perception of CES by individuals is also shaped by 

opportunities for local people to participate and get access to resources (Leviston et 

al., 2018), a reduced access of these landscape features will also result in a reduction 

of the related perceived CES.

When we compare CDI of each landscape features among the three different 

WUDQVHFWV� �)LJXUH� ������ WKH� UHVXOWV� RI� FXOWLYDWHG� ODQG� DQG� GHVHUW� DUH� LQWHUHVWLQJ��

Cultivated lands is only perceived to providing diverse CES in agro-pastoral 

transitional zone, while its CDI is zero in the other two transects. We assume the 

DFWXDO�XVH�RI�ODQGVFDSH�IHDWXUHV�LQÁXHQFHV�WKH�&(6�SHUFHSWLRQ�RI�WKHVH�ODQGVFDSH�

IHDWXUHV�� )RU� H[DPSOH�� FXOWLYDWHG� ODQG� LV� QRW� ZLGHO\� GLVWULEXWHG� QRU� FRYHUV� ELJ�

areas, but local residents have more interaction with it due to demanding working 

activities. Other studies in different contexts (Dou et al., 2019; Howley et al., 2012; 
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Tempesta, 2010) demonstrated that when people highly rely on the landscape for 

EDVLF�VXUYLYDO�� WKH\�QRUPDOO\�DOVR�SHUFHLYH� LW�DV�KLJKO\�VLJQLÀFDQW� IRU�RWKHU�QRQ�

material purposes, such as related worship and religious activities.

In addition, the assumption of utility of landscape is likely linked to another result, 

that the dominant landscapes play more important roles in CES provision rather 

than the landscapes less common. As described in the data and methods section, 

the three dominant landscapes can be understood as three different compositions 

of grassland, desert and cultivated land. Therefore, we can explain this result from 

two perspectives. One explanation is that the composition of landscapes affects 

the perception of landscapes, which has been widely reported in visual preference 

studies (Häfner et al., 2018; Nikolov et al., 2014; Ode and Miller, 2011). The other 

explanation is that the different dominant landscapes, as natural / physical capital, 

determine the lifestyle of the residents who live in these landscapes and shape their 

perceptions (Sheil et al., 2003). 

Similar to the results of cultivated lands, the CDI of desert is high in Hunshandake 

sandy pastoral zone, while the desert is perceived to provide no CES at all in the 

RWKHU� WZR� ]RQHV�� 7KHVH� UHVXOWV� DUH� OLNHO\� UHODWHG� WR� WKH� IUHTXHQF\� RI� ODQGVFDSH�

features. Desert is mostly distributed in Hunshandake sandy pastoral zone so the 

residents in the other two transects rarely experience or interact with desert for any 

purpose. Not surprisingly, grasslands are highly perceived as providing diverse 

CES in all three transects, since it is a dominant landscape feature in all transects 

and its utility for pastoral livelihood. 

We also found that local residents in all three transects generally perceived that 

wetlands, seasonal rivers and lakes provide diverse CES and have higher CDI 

scores than other landscape features, although wetlands and water bodies have 
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D� ORZ� IUHTXHQF\� DPRQJ�DOO� ODQGVFDSH� IHDWXUHV�� 6LPLODU�ÀQGLQJV� DUH�GHVFULEHG� LQ�

PDQ\�SUHYLRXV�VWXGLHV��&RVWDQ]D�HW�DO���������'RX�HW�DO�������F��)LVKHU�HW�DO���������

Jenkins et al., 2010). An explanation for this phenomenon is that water bodies 

and wetlands provide an additional value as a scarce resource (Dou et al., 2017c; 

Hardin, 1968).

4.4.3   Limitations
7KH�LQÁXHQWLDO�IDFWRUV�RI�LQWHUDFWLRQ�EHWZHHQ�SHRSOH�DQG�KXPDQ�SHUFHSWLRQ�ZHUH�

investigated based on a relatively small data set. The data collection was largely 

OLPLWHG� E\� WLPH� FRQVWUDLQWV� �WKH� GLIÀFXOW\� RI� YLVLWLQJ� PRUH� QRPDGLF� IDPLOLHV��

and geographic constraints (low population density and far distances between 

households). The relatively small sample also limited drawing conclusions for the 

GLIIHUHQW�GHPRJUDSKLF�JURXSV��&RQVHTXHQWO\��ZH�KDG�WR�EH�FDUHIXO�QRW�WR�UHO\�WRR�

KHDYLO\�RQ�UHVXOWV�IRU�VSHFLÀF�FDWHJRULHV��HVSHFLDOO\�IRU�WKH�GLIIHUHQW�GHPRJUDSKLF�

factors. The potential bias in responses caused by people’s subjectivity was 

prospective but considered acceptable, because it is an inevitable issue in perception 

and non-priced valuation studies, not decreasing the value of such surveys (Mjelde 

et al., 2012; Van Berkel and Verburg, 2014).   

Another bias might be caused by using the respondent-determined landscape 

IUHTXHQF\� LQVWHDG� RI� D�PRUH�GHWDLOHG� ODQGVFDSH�SDWWHUQ� LQGH[� WR�ÀJXUH� RXW� WKH�

effects of landscape features. However, the spatial context limited the application 

RI� VXFK� LQGH[�� EHFDXVH� RI� WKH� XQLTXH� FKDUDFWHULVWLFV� RI� WKH� ORFDO� LGHQWLÀHG�

ODQGVFDSH�IHDWXUHV��)RU�H[DPSOH��PRVW�RI�WKH�2ER�DQG�*HU�DUH�UHJXODUO\�PRYLQJ��

KDYLQJ� QR� À[HG� SRVLWLRQV�� $QG� IRU� FXOWXUDO� KHULWDJH� VLWHV�� WKHUH� LV� OLWWOH� VSDWLDO�

LQIRUPDWLRQ� RI� WKHLU� ORFDWLRQ�� 7KHUHIRUH�� ZH� XVHG� ODQG� FRYHU� PDSV� DQG� ÀHOG�

REVHUYDWLRQV�WR�SULPDULO\�GHWHUPLQH�WKH�IUHTXHQF\�RI�HDFK�ODQGVFDSH�IHDWXUH�DQG�
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also used local experts who are familiar with the geographic and social context to 

mitigate the potential bias.

,Q�DGGLWLRQ��D�PRUH�FRPSOHWH�SLFWXUH�RI�WKH�LQÁXHQFHV�RI�UHVWRUDWLRQ�VWUDWHJLHV�RQ�

human perception could be obtained if we can compare our results with those 

in other restoration areas. However, reliable data about other restoration areas 

have not been published to the best of our knowledge. To solve this problem, we 

FRPSDUHG�RXU�UHVXOWV�ZLWK�FDVHV�ZKLFK�DUH�SDUWO\�VLPLODU�WR�RXU�VWXG\��)RU�H[DPSOH��

we compared our results with a case in Guyuan, China, where human perceptions 

LQ�DJULFXOWXUDO�ODQGVFDSHV�ZHUH�VWXGLHG��'RX�HW�DO����������)XWXUH�UHVHDUFK�VKRXOG�

account for more related cases and more spatial explicit information. 

4.5   Conclusion 

Our research found that the variation of zones seems play an important role in 

perceiving physical and mental health, inspirations, cultural heritage, sense of 

SODFH�DQG�UHFUHDWLRQDO�VHUYLFHV��ZKLOH�QR�VLJQLÀFDQW�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�

WKH� SHUFHSWLRQ� RI� DHVWKHWLF� VHUYLFHV� DQG�GHÀQHG� FKDUDFWHULVWLFV�� 7KH� LQÁXHQFH� RI�

ethnicity on the perception of CES is likely to be mitigated by shared lifestyle and 

livelihoods between the two majority ethnic groups (Mongolian and Han people). 

7KH� UHVWRUDWLRQ� VWUDWHJLHV� HVSHFLDOO\� LQÁXHQFH� WKH� SHUFHLYHG� &(6� LQ� JUDVVODQG�

areas because of the reduction or limitation of use of grassland. The transition of 

livelihoods and decreasing dominance of on-farm work and grazing may make 

that people attach less importance to the landscape features. In addition to the 

corresponded change of occupation (type of employment), the restoration policies 

DOVR�LQÁXHQFH�ORFDO� OLYHOLKRRG�E\�VKDSLQJ�SRSXODWLRQ�FRPSRVLWLRQV��DQG�SRVVLEO\�



Cultural ecosytem services of Chinese typical landscapes

110

IXUWKHU� LQÁXHQFH� WKH� SHUFHSWLRQ� RI� SK\VLFDO� DQG�PHQWDO� KHDOWK�� LQVSLUDWLRQV� DQG�

FXOWXUDO� KHULWDJH�� ZKLFK� VKRZHG� VLJQLÀFDQWO\� FRUUHODWLRQ� ZLWK� DJH�� $QRWKHU�

FRQVLVWHQW�ÀQGLQJ� LV� WKDW�SHRSOH�KLJKO\� UHO\�RQ� WKH� ODQGVFDSH� IRU�EDVLF� VXUYLYDO��

WKH\�QRUPDOO\�DOVR�SHUFHLYH�LW�DV�KLJKO\�VLJQLÀFDQW�IRU�RWKHU�QRQ�PDWHULDO�SXUSRVHV��

such as related worship and religious activities. 

Although there remains a need to integrate spatial explicit social science data 

with detailed landscape features for elaborating landscape patterns, livelihoods 

VKLIWLQJ�DQG�&(6�DV�ORFDO�EHQHÀWV��RXU�UHVHDUFK�KDV�KLJKOLJKWHG�WKDW�LQ�DGGLWLRQ�WR�

the ecology / economics-dominated targets, a more holistic perspective should be 

considered in ecological restoration regarding both sustainable management and 

local well-being.



Chapter 5
6FLHQWLVWV�À�HOG�REVHUYDWLRQ�
(Huiwen wetland, Hainan China) 



7KH� FRQWHQW� RI� WKLV� FKDSWHU� LV� EDVHG� RQ� D� VXEPLWWHG� SDSHU� ´+RZ� GR� KXPDQ� LQWHUYHQWLRQV� LQÁXHQFH� ORFDO�
perceptions of Cultural Ecosystem Services, a case study of Huiwen wetland, a coastal landscape in China”. 
<XHKDQ�'RX��0HQJ[LDR�/LX��0DUWKD�%DNNHU��;LXER�<X��*HUULW�-DQ�&DUVMHQV��5XGROI�GH�*URRW�� �6XEPLWWHG� WR�
Ecosystem Services). 
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5.1   Introduction

0DLQWDLQLQJ�DQG�HQKDQFLQJ�WKH�EHQHÀFLDO�FRQWULEXWLRQ�RI�ODQGVFDSHV�WR�TXDOLW\�RI�

OLIH�LV�D�PDMRU�FKDOOHQJH�RI�RXU�WLPH��'tD]�HW�DO����������)RU�FHQWXULHV��UHVHDUFKHUV�ï�

IURP�SKLORVRSKHUV�WR�HQJLQHHUV�ï�KDYH�WULHG�WR�FKDUDFWHUL]H�WKH�FRPSOH[��G\QDPLF�

relationships between humans and landscapes (Gould et al., 2015; Haines-Young 

and Potschin, 2009; Kaplan and Kaplan, 1989; Schama, 1995). Coastal landscapes 

in China are changing rapidly due to economic development and urbanization, as 

well as measures to mitigate ecosystem degradation (Li et al., 2020; Ouyang et al., 

2016). These changes may undermine the ways in which people interact with the 

landscapes in which they live (Dou et al., 2019). 

How do human interventions influence local 
perceptions of Cultural Ecosystem Services, 
a case study of Huiwen wetland, a coastal 

landscape in China
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Aided by ecologists and economists, the concept of Ecosystem Services (ES) has 

been widely adopted by scientists and policymakers as a framework to assess 

WKH� FRQVHTXHQFHV� RI� ODQGVFDSH� LQWHUYHQWLRQV�� QRW� RQO\� RQ� SURYLVLRQLQJ� VHUYLFHV�

�IRRG��ÀEUH�DQG�IXHO�SURGXFWLRQ���EXW�DOVR�RQ�UHJXODWLQJ��VXSSRUWLQJ��DQG�FXOWXUDO�

ecosystem services (Collins et al., 2011; Costanza et al., 2014). Cultural ecosystem 

VHUYLFHV��&(6��UHIHU�WR�WKH�EHQHÀWV�SHRSOH�UHFHLYH�IURP�HFRV\VWHPV�LQ�WKH�IRUP�RI�

spiritual, religious, recreational, inspirational and educational experiences (Dou et 

al., 2017b; Roux et al., 2020; Russell et al., 2013; Seppelt et al., 2011). With or without 

WKH�ODEHO�RI�&(6��WKH�QRQ�PDWHULDO�EHQHÀWV�SHRSOH�JDLQ�IURP�ODQGVFDSHV�KDYH�EHHQ�

intensively studied in recent years (Chan et al., 2011a; Daniel et al., 2012; Groot et 

DO���������'H�*URRW�HW�DO���������.LEULD�HW�DO���������5RX[�HW�DO���������;X�DQG�/LX���������

However, current studies have been criticized for voluntary self-exclusion of 

disciplines, over-valuing tourist-attractive landscapes and neglecting critical 

VRFLDO�LPSDFWV�RU�G\QDPLFV��)LVK�HW�DO�������E��*RXOG�HW�DO���������0DUWtQ�/ySH]�HW�

DO���������3OHDVDQW�HW�DO����������)XUWKHUPRUH��VWXGLHV�RQ�WKH�UHODWLRQVKLSV�EHWZHHQ�

local residents, CES and landscapes and the resilience of local perception of CES 

facing human intervention are rare. The attention for the importance of CES for 

sustainable landscape management is expected to grow in decision-making 

SURFHVVHV�� DV� WKHVH� VHUYLFHV� UHÁHFW� WKH� FRQFHUQV� RI� ORFDO� FRPPXQLWLHV� DVVRFLDWHG�

with  landscapes (Gould et al., 2015; Kibria et al., 2018).

In order to better inform planners and policymakers about how their actions affect 

ORFDO�SHRSOH·V�UHODWLRQVKLS�ZLWK�ODQGVFDSHV��PRUH�UHVHDUFK�LV�UHTXLUHG�DERXW�KRZ�

local communities experience the CES provided local landscapes, especially the 

ODQGVFDSHV� WKDW� VHQVLWLYH� WR� LQWHUYHQWLRQV�� )RU� LQVWDQFH�� WKH� FRDVWDO� ZHWODQG� LQ�

the south of China is an area that is subject to lots of human interventions, in the 

form of potential ecological restorations, local infrastructure constrictions, and 
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FRPPHUFLDO�DTXDFXOWXUH��ZKLFK�DUH�OLNHO\�WR�DIIHFW�WKH�ORFDO�ODQGVFDSH�IHDWXUHV�DQG�

possibly further affect the provision of CES.

+HQFH��ZH�FRQGXFWHG�TXHVWLRQQDLUHV�DPRQJ�ORFDO�UHVLGHQWV� LQ� WKH�FRDVWDO�DUHD�RI�

southern China to better understand the relationships between coastal landscapes 

and the local perception of CES. We studied 23 coastal villages and assessed 1 - 

WKH� ORFDO� UHVLGHQWV·� SHUFHSWLRQ� RI�&(6� IURP� FRDVWDO� ODQGVFDSHV�� �� �� WKH� LQÁXHQFH�

RI�GHPRJUDSKLF�FKDUDFWHULVWLFV�RQ�WKH�ORFDO�SHUFHSWLRQ�RI�&(6������WKH�LQÁXHQFH�RI�

human interventions on the local perception of CES.

5.2   Data and methods

5.2.1   Study area
The detailed information of Huiwen Wetland is traduced in section 1.5.4 Pond-

EDVHG� ÀVK� �� VKULPS� EUHHGLQJ� DQG� IDUPLQJ� DUH� WKH� PDLQ� ORFDO� OLYHOLKRRGV�� 7KH�

GLVWULEXWLRQ�RI�VWXG\�DUHD�DQG�VDPSOLQJ�VLWHV�DUH�VKRZQ�LQ�)LJXUH������

5.2.2   Data collection
7KH� GDWD� FROOHFWLRQ� PHWKRGV� LQFOXGHG� TXHVWLRQQDLUHV�� ÀHOG� REVHUYDWLRQ� DQG�

LQWHUYLHZV��7KH�GDWD�ZHUH� FROOHFWHG�EHWZHHQ�'HFHPEHU������DQG�)HEUXDU\�������

7KH� TXHVWLRQQDLUH� LQYROYHG� TXHVWLRQV� DERXW� �� W\SHV� RI� &(6�� LQFOXGLQJ�Aesthetic 

services, Recreational services, Cultural heritage, Physical and mental health, Spiritual 

and religious services, Education and science, Inspirations, Sense of place and Social 

relations. The selected CES are based on the categories in the Millennium Ecosystem 

Assessment (2005). Since not all CES were applicable and understandable in a 

JLYHQ� ORFDO� FRQWH[W�� ZH� LQFRUSRUDWHG� VLPSOLÀHG� GHVFULSWLRQV� RI� &(6�� VLPLODU� WR�
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other studies (Bryce et al., 2016; Chan et al., 2011a; Tengberg et al., 2012; Tratalos et 

DO����������)RU�H[DPSOH��Physical and mental health was assessed using the indicator 

statement “Visiting these places gives me a sense of freedom” (Tratalos et al., 

2016) and “Visiting these places leaves me feeling healthier”. (Bryce et al., 2016). A 

��SRLQW�/LNHUW�VFDOH�ZDV�XVHG�IRU�WKH�DQVZHU�RSWLRQV��:H�DSSOLHG�VWUDWLÀHG�UDQGRP�

VDPSOLQJ�RI�UHVLGHQWV��ZKHUHE\�WKH�VWUDWLÀFDWLRQ�]RQHV�ZHUH�WKH�VPDOO�YLOODJHV�DQG�

FRXQWLHV�DORQJ�WKH�FRDVWDO�ZHWODQGV�LQ�WKH�VWXG\�DUHD��7KH�IXOO�TXHVWLRQQDLUH�FDQ�EH�

found in the Appendix 5-1.

:LWK� WKH�KHOS�RI����VNLOOHG�VXUYH\RUV� IURP�+DLQDQ�8QLYHUVLW\�� WKH�TXHVWLRQQDLUH�

FRYHUHG����VDPSOLQJ�VLWHV� LQ� WKH�VWXG\�DUHD� �)LJXUH�������DQG�����UHVSRQVHV��7KH�

TXHVWLRQQDLUH�ZDV�FRQGXFWHG�IDFH�WR�IDFH�RU�KDYLQJ�WKH�UHVSRQGHQWV�FRPSOHWH�WKH�

TXHVWLRQV�XQGHU�WKH�UHVHDUFKHUV·�JXLGDQFH��:KHQ�FRQGXFWLQJ�WKH�TXHVWLRQQDLUH��ZH�

Figure 5-1 Study area and sampling sites.
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also recorded the location of the respondents using a GPS instrument. Other spatial 

data used in this study were taken from remote sensing images with a spatial 

UHVROXWLRQ�RI���P��DFTXLUHG�IURP�*RRJOH�(DUWK�RQ�0DUFK�������

)LHOG� REVHUYDWLRQV� ZHUH� FRQGXFWHG� WR� LGHQWLI\� WKH� GRPLQDQW� ORFDO� ODQGVFDSH�

IHDWXUHV��6HYHQ�PRVW�FRPPRQ�ODQGVFDSH�IHDWXUHV�LQ�WKH�ORFDO�FRQWH[W�ZHUH�LGHQWLÀHG��

YLOODJHV�� PXGÁDWV� DQG� ZDWHU� ELUG� DUHDV�� FXOWLYDWHG� ODQGV�� WHPSOHV�� PDQJURYHV��

beach and coral reefs and open sea. In total, 11 key stakeholders were interviewed 

VHSDUDWHO\�� LQFOXGLQJ�ÀVK� IDUPHUV� ����� IDUPHUV� �����1*2V� ����� JRYHUQPHQW�RIÀFHU�

(2), and academic researchers (3) to identify potential changes in the perceived CES 

due to policy or other human interventions. The summarized potential human 

LQWHUYHQWLRQV�IURP�LQWHUYLHZV�ZHUH�XVHG�WR�GHÀQH�PRGHO�YDULDEOHV���

5.5.3   The role of demographic characteristics on perception 
of CES

To analyse the relationships between the demographic characteristics of the 

UHVSRQGHQWV�DQG�WKHLU�SHUFHSWLRQ�RI�&(6�ZH�DSSOLHG�6WUXFWXUDO�(TXDWLRQ�0RGHOOLQJ�

(SEM). SEM can be used to explore the relationships between a complex of factors 

and to differentiate in the relationship intensity between each factor (Rosseel, 2012). 

This allows the opportunity to both evaluate the model structure (the pattern of 

UHODWLRQVKLSV�DPRQJ�YDULDEOHV��DQG�WR�TXDQWLI\�WKHVH�UHODWLRQVKLSV�XVLQJ�ÀHOG�GDWD�

(Sutton-Grier et al., 2010). The demographic variables comprised: age, gender, 

education, occupation, income, village and the number of years the respondent 

KDV�OLYHG�LQ�WKH�YLOODJH��7DEOH�������:H�XVHG�WKH�DQVZHUV�RI�TXHVWLRQQDLUH����SRLQW�

Likert-scale) as indicators (1-5) for the levels of perception among the respondents. 
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An initial model was developed based on two main hypotheses, using previous 

VWXGLHV�DV�UHIHUHQFHV��:H�ÀUVW�K\SRWKHVL]HG�WKDW�WKH�SHUFHLYHG�&(6�DUH�UHODWHG�WR�

WKH� GHÀQHG� GHPRJUDSKLF� FKDUDFWHULVWLFV� �&KHQ� HW� DO��� ������ &XQL�6DQFKH]� HW� DO���

2016; Oleson et al., 2015; Tengberg et al., 2012), and then hypothesized that there 

are also inter-relationships among the demographic factors (Dou et al., 2020). 

Therefore, we included both direct and indirect pathways between CES and 

GHPRJUDSKLF�FKDUDFWHULVWLFV�LQ�WKH�LQLWLDO�FRQFHSWXDO�PRGHO��)LJXUH������DQG�WHVWHG�

it with the observational dataset. When the initial model was rejected because of a 

SRRU�ÀW�WR�WKH�REVHUYDWLRQDO�GDWDVHW��ZH�H[DPLQHG�WKH�PRGLÀFDWLRQ�LQGLFHV��0,��WR�

detect discrepancies between the model and the data. The Maximum Likelihood 

method was chosen for parameter estimation. 

Table 5-1 Variables used in SEM.
Demographic variable Description Measuring scale
Village Code of village the respondent lives in Nominal (23 categories)
Income Scale of respondent’s annual income Ordinal (6 categories)
Age Scale of respondent’s age Ordinal (6 categories)
Education Scale of respondent’s education level Ordinal (5 categories)
Occupation Code of respondent’s occupation type Nominal (12 categories)
Living length Scale of the length the respondent 

lives in the study area
Ordinal (9 categories)

Gender Code of respondent’s gender Nominal (2 categories)

,Q� WKH�SURFHVV� RI�PRGHO� LPSURYHPHQW��ZH�XVHG� D� VHULHV� RI� LQGH[HV� RI�PRGHO�ÀW��

&KL�VTXDUH�ZDV�XVHG�WR�SULPDULO\�WHVW�WKH�PRGHO�ÀW��:KHQ�WKH�FKL�VTXDUH�YDOXH�LV�

ORZ�DQG�LQVLJQLÀFDQW��S�!��������WKHUH�LV�QR�VLJQLÀFDQW�GLIIHUHQFH�EHWZHHQ�REVHUYHG�

and predicted data, and thus the tested model is plausible (Byrne, 2013; McDonald 

DQG�+R��������6XWWRQ�*ULHU�HW�DO����������:H�DOVR�XVHG�WKH�&RPSDUDWLYH�)LW� ,QGH[�

����������6WDQGDUGL]HG�5RRW�0HDQ�6TXDUH�5HVLGXDO����������DQG�0HDQ�6TXDUH�(UURU�
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RI�$SSUR[LPDWLRQ����������DV�PRGHO�ÀW�PHDVXUHV��%\UQH��������+RRSHU�HW�DO����������

:H� UHWULHYHG� WKH� SDUDPHWHU� HVWLPDWHV� DQG� FDOFXODWHG� WKH� SDWK� FRHIÀFLHQW� DV� WKH�

HIIHFWV�RI�YDULDEOHV�ZKHQ�DOO�WKH�PRGHO�ÀWV�ZHUH�VDWLVIDFWRU\��$OO�6(0�DQDO\VLV�ZHUH�

conducted in R lavaan package 0.6-1 (http://lavaan.ugent.be). 

5.2.4   The role of landscape factors on perception of CES
%HFDXVH�&(6�DUH�QRW�RQO\�GHSHQGHQW�RQ�WKH�REVHUYHU��EXW�DOVR�RQ�WKH�¶UHDO·�TXDOLW\�

of the landscape, we can also hypothesize that some landscape features are likely 

to provide more CES than others (Palomo et al., 2018; Shen et al., 2018). To test this, 

we analysed the perception of CES from different landscape features using the CES 

Diversity Index (CDI). This diversity index measures how many CES are perceived 

and by how many people. The index was developed to assess the spatial variability 

of CES by connecting the collected perception data with landscape features (Dou et 

DO����������&',�LV�GHÀQHG�DV�

�������������������������������������(TXDWLRQ��

Figure 5-2 Initial conceptual model (adopted from Dou et al., 2020), the red arrows indicate direct 
relationships between CES perception and demographic factors, while the black arrows indicate 
indirect relationships between CES perception and demographic factors.
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Where Pi is the number of people who perceive CES i from a landscape feature 

(see section 5.2.2); N is the total number of perceived CES. CES i can be: Spiritual 

and religious services, Cultural heritage, Recreational services, Inspirations, Aesthetic 

services, Sense of place, Educational and sciences, Physical and mental health and 

Social relations. 

5.2.5   The effect of human interventions on CES perception
7R�H[DPLQH�ZKHWKHU�KXPDQ�LQWHUYHQWLRQV�LQ�WKH�FRDVWDO�ODQGVFDSHV�LQÁXHQFHG�WKH�

local perception of CES, we converted the information of the perceived changes 

FROOHFWHG�LQ�WKH�LQWHUYLHZV�WR�SUHGLFWRU�YDULDEOHV�DQG�DSSOLHG�WKH�5DQGRP�)RUHVW�

�5)��PHWKRG�WR�SUHGLFW�WKH�LPSRUWDQFH�RI�HDFK�YDULDEOH��5)�LV�DQ�HQVHPEOH�OHDUQLQJ�

PHWKRG�IRU�FODVVLÀFDWLRQ�DQG�UHJUHVVLRQ��%UHLPDQ��������������+R���������,Q�5)��WKH�

importance of a variable is based on how much the prediction error increases when 

the out of bag (OOB) data for that variable is permuted while all other data remain 

unchanged (Liaw and Wiener, 2002). Compared with other machine learning 

PHWKRGV��5)�KDV�WKH�DGYDQWDJH�WKDW�LW�KDV�IHZHU�WXQLQJ�SDUDPHWHUV��3UREVW�HW�DO���

������� 7KH� WZR� PRVW� LPSRUWDQW� K\SHUSDUDPHWHUV� LQ� 5)� DUH� WXQHG�� PWU\�� ZKLFK�

represents the number of variables used at each split; and ntree, which represents 

the number of decision trees to grow.

We used the default (500 trees) of the ntree parameter for all nine CES, because 500 

WUHHV�ZHUH�VXIÀFLHQW�WR�HQVXUH�WKH�VWDELOLW\�RI�ERWK�WKH�22%�DQG�WHVW�HUURU��*HQXHU�

HW�DO����������7KH�SDUDPHWHU�PWU\�ZDV�WXQHG�XVLQJ�WXQH5)�ZLWK�WKH�PLQLPL]DWLRQ�RI�

out-of-bag-prediction error as an objective function to select an appropriate value 

IRU�PWU\��)LQDOO\��WKH�YDULDEOH�LPSRUWDQFH�ZDV�H[WUDFWHG�EDVHG�RQ�QRGH�LPSXULW\��

which was calculated based on the mean decrease in Gini index of prediction after 

splitting nodes (Wright and Ziegler, 2015). To validate the model, we randomly 
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split the data into a training / calibration set (80% of the total data) and a testing-/ 

YDOLGDWLRQ�VHW� �����RI� WKH�WRWDO�GDWD�� �*HQXHU�HW�DO����������(DFK�RI� WKH�ÀYH�OHYHOV�

of each CES perception were sampled independently to ensure that the training 

and testing dataset contained the same percentage of samples for each grade. The 

calculated variable importance (abbreviated VI) (Mean Decrease Gini) indicated 

the importance of predicator variables. 

7KH�GDWD�XVHG�LQ�5)�ZHUH�WKH�SHUFHSWLRQ�RI�HDFK�&(6��ZLWK���OHYHOV���FROOHFWHG�IURP�

WKH�TXHVWLRQQDLUH��DQG�WKH�SRVLWLRQLQJ�GDWD�RI�HDFK�UHVSRQGHQW��$FFRUGLQJ�WR�WKH�

ÀHOG�REVHUYDWLRQ�DQG�LQWHUYLHZ��SRWHQWLDO�KXPDQ�LQWHUYHQWLRQV�ZHUH�VXPPDUL]HG�

DQG� XVHG� WR� GHÀQH� PRGHO� SUHGLFWRU� YDULDEOHV�� 7KH� SUHGLFWRU� YDULDEOHV� XVHG� WR�

predict the CES perception are shown in Table 5-2. The spatial data used in this 

analysis was interpreted from remote sensing images within a 300-meter buffer 

zone of the samples position. Because all sampling sites were distributed along the 

coast, the location of most respondents was within 300 meters from the sea. All the 

5)�DQDO\VHV�ZHUH�FRQGXFWHG�LQ�5��������KWWS���ZZZ�5�SURMHFW�RUJ���DQG�5DQGRP�

)RUHVW�������SDFNDJH��:ULJKW�DQG�=LHJOHU���������

Table 5-2 Predictor variables used in random forest.
Potential human derived 
interventions

Variable
abbreviations

Description 

Construction of infrastructure dist_road Distance to the nearest road 
from respondent’s position

Economically derived expansion or 
environment conservation derived 
decrease

dist_pond Distance to the nearest pond 
from respondent’s position

Economically/naturally derived loss dist_mud 'LVWDQFH�WR�WKH�QHDUHVW�PXGÁDWV�
from respondent’s position

Economically derived expansion or 
environment conservation derived 
decrease

dist_mine Distance to the nearest mining 
point from respondent’s 
position



Cultural ecosytem services of Chinese typical landscapes

122

Economically/domestically derived 
loss/ environment conservation 
derived increase

dist_mangrove Distance to the nearest 
mangrove forest from 
respondent’s position

Economically/domestically derived 
loss

DUHDBPXGÁDWV�
(%)      

Proportion of the area of 
PXGÁDWV�ZLWKLQ�D�����PHWUH�
buffer zone

Economically/domestically derived 
loss/ environment conservation 
derived increase

area_mangroves 
(%)  

Proportion of the area of 
mangroves within a 300-metre 
buffer zone

Economically/domestically derived 
increase

area_cultivated 
lands (%)

Proportion of the area of 
cultivated lands within a 
300-metre buffer zone

Economically derived expansion or 
environment conservation derived 
decrease

area_ponds (%) Proportion of the area of 
�ÀVK�VKULPS��SRQGV�ZLWKLQ�D�
300-metre buffer zone

Economically derived expansion area_residential 
areas (%)

Proportion of the area of 
residential areas within a 
300-metre buffer zone

5.3   Results

5.3.1   Local perception of CES from different landscape
7KH�ÀQDO�VDPSOH�FRQVLVWHG�RI�����TXHVWLRQQDLUHV��������RI�WKH�WRWDO���7KH�VXPPDU\�

of respondents’ demographic information is shown in Appendix 5-2. In general, 

over 90% of the respondents perceived Social relations, Sense of place and Recreational 

services from the local landscape, of which Social relations are perceived the most 

(97.1%). Inspiration and Cultural heritage are perceived least with percentages of 

33.1% and 45.5% respectively.

:KHQ�FRPSDULQJ�WKH�UHVXOWV�RI�WKH�&(6�'LYHUVLW\�,QGH[��&',��IRU�HDFK�LGHQWLÀHG�

local landscape feature, we found that villages have the highest CDI score and 

FRQWULEXWH� WR� DOO� W\SHV� RI� &(6� �)LJXUH� ���D��� 7KHVH� FRQWULEXWLRQV� DUH� HTXDOO\�

5.3.1   Local perception of CES from different landscape features
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GLVWULEXWHG�DPRQJ�WKH�GLIIHUHQW�W\SHV�RI�&(6��)LJXUH����E���&RQWUDULO\��WKH�&',�RI�

temples is the lowest, which means temples are perceived as the least important 

in providing different kinds of CES (CDI = 1.26). The results show that the 

contribution of temples to CES provision is concentrated around just a few CES, 

and mostly to Spiritual and religious services���)LJXUH����E���7KH�FRPSRVLWLRQ�RI�&',�

of temples also shows that temples are mainly related to Spiritual and religious 

services and Cultural heritage, rather than Physical and mental health or Inspiration 

�)LJXUH����D���

Figure 5-3 �D� CDI of different landscape features and its composition; �E� the box plot of CDI of 
each CES in different landscape features.

(a)

(b)
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Gender Village Living length Income Occupation Age Education R2

Physical and mental health -0.078* -0.045 -0.103* 0.122** ; ; ; 0.406
Inspirations -0.024 -0.180** -0.050 0.049 ; ; ; 0.064
Aesthetic services 0.018 -0.093* -0.080 0.151* -0.031 ; ; 0.338
Education and science -0.294** 0.011 -0.007 0.174** -0.123* 0.088* 0.247
Spiritual and religious services -0.026 0.108** -0.116** -0.033 0.161** ; ; 0.345
Cultural heritage -0.064 -0.174* 0.000 -0.061 ; ; -0.043 0.119
Sense of place 0.062 -0.068 0.115** 0.004 0.089* ; ; 0.228
Recreational services ; -0.147** 0.032 -0.019 0.01 ; ; 0.356
Social relations ; 0.012 0.164** -0.055 0.054 ; -0.131** 0.231
Occupation 0.103** 0.073* ; 0.124** ; 0.547** -0.139** 0.297
Income -0.175** ; -0.164** ; ; 0.060 0.101* 0.045
Village 0.158** ; 0.111* ; ; ; ; 0.041
Living length -0.144** ; ; ; ; 0.593** 0.127** 0.430
Education 0.188** -0.075 ; ; ; 0.272** ; 0.098

Surprisingly, cultivated lands were perceived slightly more important to provide 

&(6� WKDQ�PDQJURYHV��PXGÁDWV� DQG�ZDWHU� ELUG� DUHDV� DQG� EHDFK� DQG� FRUDO� UHHIV��

especially the provision of Education and science and Social relations. Aesthetic 

services and Sense of place were perceived more or less the same from all landscape 

features, while Inspiration was perceived as highly associated with villages and 

RSHQ�VHD��)LJXUH����D���

5.3.2   Relations between demographic characteristics and the 
perception of CES

7KH� ÀQDO� VWUXFWXUDO� PRGHO� ZDV� LPSURYHG� E\� DGMXVWLQJ� WKH� K\SRWKHVL]HG�

UHODWLRQVKLSV� LQ� WKH�FRQFHSWXDO�PRGHO� �)LJXUH�������7KH� UHVXOWV�RI�ÀQDO� VWUXFWXUDO�

model are shown in Table 5-3. The regression results show that the relationships 

ZLWK�GHPRJUDSKLF�FKDUDFWHULVWLFV�DUH�GLIIHUHQW�IRU�HDFK�&(6��)RU�H[DPSOH��Physical 

and mental health tend to be perceived more by men, 

people with higher income and people with shorter 

living length. While the perception of Inspiration 

GLIIHUV� VLJQLÀFDQWO\� IURP� YLOODJH� WR� YLOODJHV�� 7KH�

model results also show that the demographic 

FKDUDFWHULVWLFV� DUH� VLJQLÀFDQWO\� UHODWHG� ZLWK� HDFK�

other (Table 5-3). 

,Q� JHQHUDO�� WKH� JHQGHU� KDV� VLJQLÀFDQW� UHODWLRQVKLSV�

with the perception of Physical and mental health and 

Education and science� RQO\��EXW� LQGLUHFWO\� LQÁXHQFHV�

WKH� SHUFHSWLRQ� RI� RWKHU� &(6� E\� EHLQJ� VLJQLÀFDQWO\�

related to all other demographic characteristics 

EXW� DJH�� ,QFRPH� KDV� VLJQLÀFDQW� UHODWLRQVKLSV� ZLWK�
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the perception of Physical and mental health and Aesthetic services, meanwhile 

LQÁXHQFLQJ�RWKHU�&(6�E\�EHLQJ�DVVRFLDWHG�ZLWK�2FFXSDWLRQ��0RUH�WKDQ�DJH��SHRSOH�

having longer living length perceived more Social relations and Sense of Place, but 

less Physical and mental health and Spiritual and religious services. In addition, the 

higher the education, the lower the perception of the service Social relations.

The results showed that Recreational services and Cultural heritage�ZHUH�LQÁXHQFHG�

by villages only. Spiritual and religious services� DUH� DOVR� VLJQLÀFDQWO\� UHODWHG�

with villages, as well as occupation and living length. Education and science are 

PRVWO\� LQÁXHQFHG� E\� GHPRJUDSKLF� FKDUDFWHULVWLFV� FRPSDUHG� ZLWK� RWKHU� &(6��

The perception of Education of sciences� LV� VLJQLÀFDQWO\� UHODWHG�ZLWK� JHQGHU�� DJH��

education and occupation (Table 5-3). 

Gender Village Living length Income Occupation Age Education R2

Physical and mental health -0.078* -0.045 -0.103* 0.122** ; ; ; 0.406
Inspirations -0.024 -0.180** -0.050 0.049 ; ; ; 0.064
Aesthetic services 0.018 -0.093* -0.080 0.151* -0.031 ; ; 0.338
Education and science -0.294** 0.011 -0.007 0.174** -0.123* 0.088* 0.247
Spiritual and religious services -0.026 0.108** -0.116** -0.033 0.161** ; ; 0.345
Cultural heritage -0.064 -0.174* 0.000 -0.061 ; ; -0.043 0.119
Sense of place 0.062 -0.068 0.115** 0.004 0.089* ; ; 0.228
Recreational services ; -0.147** 0.032 -0.019 0.01 ; ; 0.356
Social relations ; 0.012 0.164** -0.055 0.054 ; -0.131** 0.231
Occupation 0.103** 0.073* ; 0.124** ; 0.547** -0.139** 0.297
Income -0.175** ; -0.164** ; ; 0.060 0.101* 0.045
Village 0.158** ; 0.111* ; ; ; ; 0.041
Living length -0.144** ; ; ; ; 0.593** 0.127** 0.430
Education 0.188** -0.075 ; ; ; 0.272** ; 0.098

Table 5-3�&RHIÀFLHQW�YDOXHV�RI�GHPRJUDSKLF�FKDUDFWHULVWLFV�DQG�&(6�SHUFHSWLRQ��

Chi-square: 0.966; CFI: 1.000; RMSEA: 0.000; SRMR: 0.013
Note��&RHIÀFLHQW�YDOXHV�VLJQLÀFDQW�DW�S�YDOXH��������DUH�VKRZQ�LQ�bold��
�S���������

�S���������;�LQGLFDWHV�
no relationship.
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��������,QÁXHQFH�RI�GHÀQHG�KXPDQ�GHULYHG�FKDQJHV�RQ�WKH�
perception of CES

,Q�JHQHUDO�� WKH�UHVXOWV�RI�5DQGRP�)RUHVW� �5)��VKRZHG�WKDW� WKH�GLVWDQFH�YDULDEOHV�

�GLVWB�� KDYH� D� KLJKHU� LQÁXHQFH� RQ� WKH�SHUFHSWLRQ� RI� DOO� QLQH�&(6� WKDQ� WKH� DUHDV�

variables (area_). The training and test accuracy can be found in Appendix 5-3. 

The perception of Education and science, Cultural heritage and Inspiration seem 

relatively more sensitive to these changes, since half of the variables have higher 

LQÁXHQWLDO�FRHIÀFLHQWV�RQ�WKHVH�&(6��)LJXUH�������Social relations and Sense of place 

ZHUH� UHODWLYHO\� OHVV� LQÁXHQFHG� E\� WKHVH� YDULDEOHV�� FRPSDUHG�ZLWK� RWKHU� &(6� LQ�

JHQHUDO��7KH�SHUFHLYHG�&(6�DUH� LQÁXHQFHG� OHVV�E\�DUHD�YDULDEOHV�FRPSDUHG�ZLWK�

GLVWDQFH�YDULDEOHV��DQG�WKHUH�DUH�QR�VLJQLÀFDQW�GLIIHUHQFHV� LQ�WKH�LQÁXHQFH�RI�WKH�

DUHD�YDULDEOHV��HVSHFLDOO\�WKH�DUHD�RI�PXGÁDWV��DPRQJ�WKH�GLIIHUHQW�&(6��

7KH� GLVWDQFH� WR� PLQLQJ� SRLQWV� KDV� WKH� KLJKHVW� LQÁXHQFH� RQ� WKH� SHUFHSWLRQ� RI�

Spiritual and religious services (61.48), of which the VI was very close to the ones 

of Cultural heritage (59.60) and Education and sciences (59.40). The distance to 

PDQJURYHV� LQÁXHQFHV� WKH� SHUFHSWLRQ� RI� Education and science more than other 

&(6����������7KH�GLVWDQFH�WR�PLQLQJ�SRLQWV��SRQGV�DQG�PXGÁDWV�DOVR�KDYH�D�KLJK�

LQÁXHQFH�RQ� WKH�SHUFHSWLRQ�RI� Inspiration. In addition, the distance to mangrove 

IRUHVWV�KDV�D�KLJK�LQÁXHQFH�RQ�WKH�SHUFHSWLRQ�RI�Aesthetic services and Physical and 

mental health��)LJXUH�������

&KDQJHV�LQ�DUHD�RI�PXGÁDWV�VHHP�WR�KDYH�OLWWOH�LQÁXHQFH�RQ�WKH�SHUFHSWLRQ�RI�&(6�

according to the results. The VI of the nine types of CES are all less than 1 (between 

�����WR��������7KH�KLJKHVW�9,�RI�WKH�DUHD�YDULDEOHV�LV�WKH�UHVLGHQWLDO�DUHDV��LQÁXHQFLQJ�

the perception of Sense of place� �)LJXUH�������7KH�DUHDV�RI�PDQJURYH�IRUHVW��SRQGV�

DQG� FXOWLYDWHG� ODQGV� LQÁXHQFH� WKH� SHUFHLYHG� Inspiration, Cultural heritage and 

Education and science the most respectively. 



127

Chapter 5

5.4   Discussion

5.4.1   Relationships between people, perception of CES and 
local landscape features

The results revealed a distinct relationship between villages and the perceived 

&(6�� 7KH� UROH� RI� YLOODJHV� LV� WZRIROG�� )LUVW�� LW� FDQ� EH� FRQVLGHUHG� DV� D� ODQGVFDSH�

feature, the role of the village in CES provision is attached with the experiences 

and shared activities of inhabitants, which is also shown by other studies (Dou et 

al., 2019; Plieninger et al., 2013b; Zoderer et al., 2016a). Secondly, it also serves as a 

demographic variable, in the sense that the perception of CES by an individual is 

Figure 5-4�9DULDEOH� LPSRUWDQFH�SORW�RI�5)�ZLWK�GHÀQHG�SUHGLFDWRU�YDULDEOHV�RQ�WKH�SHUFHSWLRQ�RI�
CES, variables presented in descending order of variable importance based on mean decrease in 
Gini index.
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strongly determined by the villages someone is from. In the study area, most of the 

villages are traditional family villages, which means that most of the residents in 

the village share a family history, as well as worshiping and living styles (Tian and 

*XR��������;LH�DQG�:DOO���������7KLV�FRXOG�H[SODLQ�ZK\�WKH�SHUFHSWLRQ�RI�Aesthetic 

services, Cultural heritage, Recreational services and Spiritual and religious services 

GLIIHUV� VWURQJO\� IURP� YLOODJH� WR� YLOODJH�� ,Q� DGGLWLRQ�� WKH� VLJQLÀFDQW� UHODWLRQVKLS�

EHWZHHQ�YLOODJH�DQG�RFFXSDWLRQ�YHULÀHG�WKDW�FROOHFWLYH�PDQDJHPHQW�RI�UHVRXUFHV�

and collective economic development is still very common in Chinese coastal 

villages (Yi, 2019). 

In line with previous studies, temples are mainly related to Spiritual and religious 

services and Cultural heritage (Dou et al., 2020; Dou et al., 2019; Gao et al., 2018; 

Huu et al., 2018). Surprisingly, cultivated lands were perceived as slightly 

more important in providing CES than landscape features such as mangroves, 

PXGÁDWV�DQG�ZDWHU�ELUG�DUHDV�RU�EHDFKHV��HVSHFLDOO\� LQ�SURYLGLQJ�Social relations 

and Education and sciences. The higher perceived importance can be explained 

by the higher interaction between people and cultivated lands, their day-to-day 

experiences and related memories (Chen et al., 2017; Roux et al., 2020; Tscharntke 

et al., 2005). People have to spend more time in the cultivated land for harvesting 

than other landscape features and farming is often a group activity in villages. 

People gained traditional and practical farming knowledge from farming and 

gained social relations when they help each other and work together in busy 

seasons (Dou et al., 2019). 

This may also be connected to another result, which is that the education level has 

D� VLJQLÀFDQW� QHJDWLYH� UHODWLRQVKLS�ZLWK� WKH�SHUFHSWLRQ�RI�Social relations. Higher 

educated people spend less time on farming and associated social relations. 

Moreover, people who follow higher education mostly leave the village and 
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therefore have less shared experiences, activities and living styles which are 

essential elements for the perception of Social relations��0DUWtQ�/ySH]�HW�DO����������

)XUWKHUPRUH��RXU�UHVXOWV�VKRZHG�WKDW� WKH� WLPH�SHRSOH� OLYHG� LQ� WKH�YLOODJH��OLYLQJ�

length) is more important in perceiving Social relations, Sense of place, Physical and 

mental health and Spiritual and religious services than age. This result supports the 

claim that CES are perceived through interacting with landscape features (Kibria et 

DO���������5RX[�HW�DO����������DQG�WKH�LQÁXHQFH�RI�GHPRJUDSKLF�IDFWRUV��VXFK�DV�DJH��RQ�

perception is shaped by the experiences of interacting with landscapes (Dou et al., 

2020) . In addition, the SEM results showed that there were also inter-relationships 

among demographic characteristics, which point to indirect relationships between 

demographic factors and the perception of CES. 

��������3RWHQWLDO�LQÁXHQFHV�RI�KXPDQ�GHULYHG�LQWHUYHQWLRQV�RQ�
the perception of CES

Human interventions are likely to change or shape the current villages and lead 

to the change of perception of CES. the VI are neutral, we could still conclude that 

Education and science, Cultural heritage and Inspiration are under the highest risk of 

disappearing due to human interventions.

7KH�UHVXOWV�RI�WKH�5DQGRP�)RUHVW��5)��PHWKRG�LQGLFDWHG�WKDW�WKH�SUHGLFWRU�YDULDEOHV�

UHJDUGLQJ�GLVWDQFH� WR�SDUWLFXODU�DFWLYLWLHV�KDYH�PRUH� LQÁXHQFH�RQ� WKH�SHUFHSWLRQ�

of CES than the variables regarding the extent of a particular landscape (i.e. the 

area variables). Although area of landscape is one of the most important factors in 

the spatial analysis of CES (Guyuan Bureau of Statistics, 2016a; Ramachandra and 

Kumar, 2004; Sherrouse et al., 2017), the (visual and/or physical) accessibility of 

landscape features in long and narrow coastal areas seems more important to local 

SHUFHSWLRQ��7KLV� UHVXOW�RIIHUV� WKH�RSSRUWXQLW\� WR�PLWLJDWH� WKH�QHJDWLYH� LQÁXHQFHV�
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of landscape interventions (such as mining points) by increasing the distance to 

local communities. However, the opposite cannot be concluded, i.e. that a decrease 

LQ�WKH�DUHD�RI�QDWXUDO�FRDVWDO�ODQGVFDSH�IHDWXUHV��VXFK�DV�PDQJURYH�DQG�PXGÁDWV��

ZLOO�QRW�LQÁXHQFH�WKH�ORFDO�SHUFHSWLRQ�RI�&(6��%HFDXVH�DV�LQ�PRVW�WKH�FRDVWDO�DUHDV��

YLOODJHV�DUH�DOLJQHG�DORQJ�WKH�FRDVWOLQH��:KHQ�WKH�DUHDV�RI�PDQJURYHV���PXGÁDWV�

along the coast are larger, their distance to the inhabitants will also be affected. 

$OWKRXJK�WKH�UHVXOWV�LQGLFDWH�WKDW�WKH�DUHD�RI�PXGÁDWV�DQG�PDQJURYHV�KDYH�OLWWOH�

LQÁXHQFH�RQ�WKH�SHUFHSWLRQ�RI�&(6��)LJXUH�������WKH�DUHD�RI�PXGÁDWV�DQG�PDQJURYHV�

LQGLUHFWO\� LQÁXHQFHV� WKH� ORFDO� SHUFHSWLRQ� E\� SURYLGLQJ� KDELWDWV� IRU�ZDWHU� ELUGV��

which showed strong relations with the perception of Aesthetic services and 

Education and sciences�LQ�ERWK�RXU�UHVXOWV��)LJXUH����D��DQG�LQ�RWKHU�VWXGLHV��*UHHQ�

and Elmberg, 2014; Guyuan Bureau of Statistics, 2016a; van Roomen et al., 2012). 

7KH�5)�UHVXOWV�DOVR�VKRZHG�WKDW�WKH�SHUFHSWLRQ�RI�Cultural heritage and Inspiration 

seems to be more sensitive to human interventions. This may be explained by their 

VLJQLÀFDQW�UHODWLRQVKLSV�ZLWK�YLOODJHV��7DEOH�������

5.4.3   Limitations
7KH� DQDO\VLV� RI� WKH�SHUFHSWLRQ� RI�&(6� LV� EDVHG�RQ�TXHVWLRQQDLUH�GDWD��$OWKRXJK�

we straight-randomly sampled the respondents and surveyed with trained 

helpers, a potential bias in the responses caused by people’s subjectivity has to 

DFNQRZOHGJHG��:H� DYRLGHG� WR� KHDYLO\� UHO\� RQ� WKH� UHVXOWV� IRU� VSHFLÀF� FDWHJRULHV�

of demographic factors and accepted the potential bias as something inevitable 

in perception and non-priced valuation studies (Mjelde et al., 2012; Van Berkel 

DQG�9HUEXUJ���������$QRWKHU�W\SH�RI�SRWHQWLDO�ELDV�PLJKW�EH�FDXVHG�E\�XVLQJ�ÀHOG�

observation to determine the landscape features. Because of the characteristics of 

coastal wetlands, some landscape features cannot be properly indicated from maps, 
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VXFK�DV�ZDWHU�ELUG�DUHDV�DQG�PXGÁDWV��%\�XVLQJ�ORFDO�H[SHUWV�ZKR�ZHUH�IDPLOLDU�

with the geographic and social context of the study area, we tried to mitigate this 

potential bias. Although SEM can test models representing causal relationships, it 

cannot be used to prove causality or predict / reproduce processes, nor can the 

5)�PHWKRG��$QJHOLQL�HW�DO���������*UDFH��������3($5/���������7KHUHIRUH��ZH�XVHG�

6(0� DQG� 5)� RQO\� DV� WRROV� WR� LGHQWLI\� ZKLFK� GHÀQHG� FKDUDFWHULVWLFV� LQÁXHQFHG�

the perception of CES, in order to improve our understanding of the relationship 

EHWZHHQ�WKH�SHUFHSWLRQ�RI�&(6�DQG�ODQGVFDSHV�DQG�GLVFXVV�WKH�SRWHQWLDO�LQÁXHQFHV�

with the locally collected information and other references.

5.5   Conclusion

7KLV�UHVHDUFK�DLPHG�WR�H[SORUH�WKH�SRWHQWLDO�LQÁXHQFH�RI�KXPDQ�LQWHUYHQWLRQV�RQ�WKH�

SHUFHSWLRQ�RI�&(6�RI�FRDVWDO�ODQGVFDSHV�LQ�&KLQD��9LOODJHV�LQÁXHQFH�WKH�SHUFHSWLRQ�

of CES as a demographic characteristic (the community that respondents live 

in) and providing CES as a landscape feature. Moreover, in the local perception, 

cultivated lands play a more important role in providing CES than the dominant 

landscape features of coastal areas, especially for the provision of Social relations 

and Education and sciences. Human interventions that result in changes in distance 

WR�ODQGVFDSH�IHDWXUHV�VKRZHG�WR�EH�WKH�PRVW�LQÁXHQWLDO�IRU�FKDQJHV�LQ�SHUFHSWLRQ�

RI�&(6�RI�ORFDO�UHVLGHQWV��&KDQJHV�LQ�GLVWDQFH�VKRZHG�WR�EH�PRUH�LQÁXHQWLDO�WKDQ�

changes in the area of landscape features. In addition, the perception of the two 

lowest perceived CES, Inspiration and Cultural heritage showed to be most sensitive 

for changes in both the distance to and the area of landscape features. 

Concluding, landscape management and human interventions can negatively 

LQÁXHQFH�WKH�SHUFHSWLRQ�RI�&(6�ZKHQ�LJQRULQJ�WKH�FRQWULEXWLRQ�RI�QRQ�GRPLQDQW�
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landscape features (such as cultivated land and villages). As most of the perception 

RI� &(6� GLIIHUV� VLJQLÀFDQWO\� IURP� YLOODJH� WR� YLOODJHV�� WKH� LPSOHPHQWDWLRQ� RI� DQ\�

ecological restoration or other interventional projects may give more attention 

at village scale. While CES have been increasingly applied in ecosystem services 

assessment, this paper highlights the need to identify different perceived CES and 

consider the diverse roles of local landscape features for CES provision from local 

perspective to guide multi-functional and sustainable landscape management.



Chapter 6
Seagrass 
(Huiwen wetland, Hainan China) 
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The objective of this thesis was to investigate the non-material links between 

people and landscapes by analysing CES from an interdisciplinary perspective. To 

GR�VR�� IRXU� W\SLFDO�&KLQHVH� ODQGVFDSHV�ZHUH� WDNHQ�DV�FDVH�VWXGLHV��)RXU�UHVHDUFK�

TXHVWLRQV�ZHUH�IRUPXODWHG��

1. What CES are perceived by local inhabitants in selected landscapes of China? 

2. How are the perceived CES correlated with the characteristics of the local 

population (such as gender, age, and ethnicity) in different landscapes? 

��� +RZ� DUH� WKH� SHUFHLYHG� &(6� LQÁXHQFHG� E\� WKH� ODQGVFDSH� FKDUDFWHULVWLFV� LQ�

different landscapes? 

���+RZ�GR�HFRORJLFDO�UHVWRUDWLRQ�DQG�FRQVHUYDWLRQ�SURMHFWV�LQÁXHQFH�WKH�SHUFHLYHG�

CES in different landscapes?

,� ZLOO� ÀUVW� VXPPDUL]H� WKH� DQVZHUV� WR� WKH� UHVHDUFK� TXHVWLRQV� IRU� HDFK� W\SH� RI�

landscape separately, followed by a synthesis and discussion of the commonalities 

DQG�GLIIHUHQFHV�� 7KHQ� ,� FULWLFDOO\� UHÁHFW� RQ� WKH� OLPLWDWLRQV� RI� WKH� UHVHDUFK�� DQG� ,�

conclude with a set of recommendations. 

Synthesis and conclusion
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6.1   Synthesis 

7KH�ÀUVW�ODQGVFDSH�LQ�&KDSWHU���ZDV�D�FXOWLYDWHG�GU\ODQG�ODQGVFDSH�LQ�*X\XDQ�

The results showed that residents in Guyuan who have been affected by the 

Grain for Green program perceived at least three types of CES provided by the 

landscape, and some perceived all eight types (Aesthetic services, Recreational 

services, Education and science, Inspirations, Sense of place, Cultural heritage, Religious 

and spiritual services and Physical and mental health). The high number of perceived 

CES was explained by the diverse cultures and long history of the study region 

and the possibility that these CES are correlated in special bundles. I also found 

that respondents especially valued the Aesthetic services and Recreation services of 

the landscape, whereas the Religious and spiritual service played a minor role. The 

UHVSRQGHQW
V�JHQGHU�VLJQLÀFDQWO\�DIIHFWHG�WKH�SHUFHSWLRQ�RI�Sense of place, Religious 

and spiritual services and Physical and mental health��$JH�VLJQLÀFDQWO\�DIIHFWHG�WKH�

Sense of place, Cultural heritage and Religious and spiritual services. Ethnicity only 

VLJQLÀFDQWO\� DIIHFWHG� UHOLJLRXV� DQG� VSLULWXDO� VHUYLFHV�� DV� WKH� +XL� SHRSOH� ZHUH�

PRUH�UHFHSWLYH�WR�WKHVH�VHUYLFHV�WKDQ�+DQ�SHRSOH��(GXFDWLRQ�VLJQLÀFDQWO\�DIIHFWHG�

Aesthetic services, Cultural heritage and Religious and spiritual services, with the 

higher educated inhabitants being less receptive to these services than those with 

only low or no education. I found that residents perceived cultivated land as more 

important than forest and other land uses for the provision of CES, which can be 

explained by the fact that the local residents thoroughly understand the agricultural 

ODQGVFDSH� WKH\� KDYH� UHOLHG� RQ� IRU� JHQHUDWLRQV� DQG� FRQVHTXHQWO\� SHUFHLYHG�

agriculture as more important than nature. Residential areas were also perceived 

as contributing to CES provision, probably resulting from the local tradition of 

paying visits to other people and strong bonds within their neighbourhood. In 

addition, respondents generally believed that the values for Physical and mental 

health, Religious and spiritual services and Cultural heritage had decreased under 
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the Grain for Green program, whereas the values of Aesthetic services, Recreational 

services, Education and science and Inspiration increased. 

The second landscape in Chapter 3 was a wetland landscape in the Genheyuan Region.

The results showed that 93.5% of the residents in this region perceived at least 

six types of CES provided by their landscape, and 70.8% perceived all nine types 

(Aesthetic services, Recreational services, Education and science, Inspiration, Sense of 

place, Cultural heritage, Social relations, Religious and spiritual services and Physical 

and mental health). The high number of perceived CES was explained by the 

diversity of landscape features (including traditional residential forms and iconic 

animals), the multiple ethnic communities, as well as the presence of a national 

wetland park. The establishment of the national park and the adjustment of forest 

lumbering policy most likely raised the awareness among the residents about the 

DHVWKHWLF��UHFUHDWLRQDO�DQG�HGXFDWLRQDO�VLJQLÀFDQFH�RI�WKHLU�ODQGVFDSH��,W�HYRNHG�D�

change in livelihoods which probably made people perceive more non-material 

services and attach more importance to the tourism related CES than the raw 

material provisioning they paid attention to before. The results showed that the 

selected demographic characteristics (age, occupation, education, income, ethnicity 

DQG�JHQGHU��LQÁXHQFHG�WKH�SHUFHSWLRQ�RI�&(6�GLUHFWO\��EXW�DOVR�LQGLUHFWO\�WKURXJK�

LQÁXHQFLQJ�RWKHU�GHPRJUDSKLF�FKDUDFWHULVWLFV��$JH�ZDV�HVSHFLDOO\�FRUUHODWHG�ZLWK�

Sense of place and Cultural heritage, with older people being less receptive to these 

VHUYLFHV� WKDQ� \RXQJHU� SHRSOH�� :KLOH� HWKQLFLW\� LQÁXHQFHG� DOO� &(6� EXW� Physical 

and mental health and Cultural heritage in Genheyuan region, while Han people 

SHUFHLYHG� WKHVH� VHUYLFHV� OHVV� WKDQ� RWKHUV�� $PRQJ� DOO� WKH� LGHQWLÀHG� ODQGVFDSH�

features, bodies of water such as wetland and seasonal rivers and lakes were 

perceived as providing most CES, both in number and in magnitude. Due to 

the strong and mixed ethnic cultural identities in the area and the worshipping 

of nature by nomadic groups, people also perceived multiple CES from iconic 
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animals and traditional residential areas. Although tourism facilities were one of 

the dominant landscape features in Genheyuan region, they were perceived less 

than other CES.

The third landscape in Chapter 4 was a grassland landscape in Xilin Gol League. 

The results showed that CES were highly perceived among the local residents, 

98.9% of the respondents perceived more than three types of CES, and 81.9% 

showed appreciation for 6-8 types of CES (Aesthetic services, Recreational services, 

Education and science, Inspiration, Sense of place, Cultural heritage, Religious and 

spiritual services and Physical and mental health). The perception of Education 

and sciences�ZDV�VLJQLÀFDQWO\�FRUUHODWHG�ZLWK�JHQGHU�RQO\��PHQ�VKRZLQJ�D�KLJKHU�

perception than women. In addition, the perception of Inspiration and Cultural 

heritage� ZDV� VLJQLÀFDQWO\� FRUUHODWHG� WR� DOO� GHÀQHG� FKDUDFWHULVWLFV� EXW� JHQGHU��

7KHUH� ZHUH� DOVR� VLJQLÀFDQW� FRUUHODWLRQV� EHWZHHQ� WKH� SHUFHSWLRQ� RI� Physical and 

mental health and age, which older people appreciate more, and the perception of 

Recreational services with occupation, as people working for the national wetland 

park perceived more Recreational services than people with other occupation. The 

perception of Sense of place�ZDV�RQO\�VLJQLÀFDQWO\�UHODWHG�ZLWK�WKH�WKUHH�WUDQVHFWV�

within the area, which showed that people living in different transects perceived 

sense of place differently. Aesthetic services were perceived regardless of any of 

the demographic characteristics. The transects seemed to affect the perception of 

Physical and mental health, Inspiration, Cultural heritage, Sense of place and Recreational 

services. The respondents in different transects perceived the importance of the 

VDPH� ODQGVFDSH� IHDWXUH�GLIIHUHQWO\��ZKLFK�ZDV� DVVXPHG� WR� EH� LQÁXHQFHG�E\� WKH�

XWLOLW\�RI�ODQGVFDSH�IHDWXUHV�DQG�WKH�IUHTXHQF\�RI�ODQGVFDSH�IHDWXUHV��L�H��WKH�PRUH�

common a landscape feature was, the higher the value was attached to it). I also 

found that the implementation of comprehensive grassland restoration mainly 

affected the economic dependence of grassland by limiting the accessibility, but the 
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resulting potential decrease of local income was mitigated by multiple government 

subsidies. In addition, the resulting changes of income, occupation and age (young 

labour migration) changed the composition of age and occupation groups, and 

SRVVLEO\�IXUWKHU�LQÁXHQFHG�WKH�SHUFHSWLRQ�RI�Physical and mental health, Inspiration 

and Cultural heritage�WKURXJK�VLJQLÀFDQWO\�FRUUHODWLRQ�ZLWK�DJH�DQG�RFFXSDWLRQ��

The fourth landscape in Chapter 5 was a coastal wetland in Wenchang.

$PRQJ� DOO� LGHQWLÀHG� QLQH� W\SHV� RI� &(6� �Aesthetic services, Recreational services, 

Education and science, Inspiration, Sense of place, Cultural heritage, Social relations, 

Religious and spiritual services and Physical and mental health), over 90% of the 

respondents perceived social relations, sense of place and recreational services 

from the local landscape, of which Social relations were perceived the most (97.1%). 

Inspiration and Cultural heritage were perceived the least with percentages of 

33.1% and 45.5% respectively. Physical and mental health tended to be perceived 

more by men, people with higher income and people who have lived in the area 

for less time. The perception of Inspiration� GLIIHUHG� VLJQLÀFDQWO\� IURP� YLOODJH� WR�

village. More than age, people who have lived longer in their village perceived 

more Social relations and Sense of place, but less Physical and mental health and 

Spiritual and religious services. In addition, the higher the education, the lower the 

perception of the service Social relations. In addition, the results showed there were 

also inter-relationships among the demographic characteristics, which may lead to 

indirect relationships between the demographic factors and the perception of CES. 

The results also revealed that the perceived CES differed strongly from village 

WR� YLOODJH�� )XUWKHUPRUH�� RSHQ� VHD�� FXOWLYDWHG� ODQGV��PDQJURYHV�� EHDFK� DQG� FRUDO�

UHHIV��PXGÁDWV� DQG�ZDWHU� ELUGV� DQG� WHPSOHV�ZHUH� ODQGVFDSH� IHDWXUHV� WKDW�ZHUH�

associated with CES. As a landscape feature, the village was an important provider 

of CES. Aesthetic services and Sense of place were perceived more or less the same 

from all landscape features, while Inspiration was perceived as highly associated 
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with villages and open sea. Regarding the human induced changes, Social relations 

and Sense of place�ZHUH�UHODWLYHO\�OHVV�LQÁXHQFHG�E\�WKHVH�YDULDEOHV��FRPSDUHG�ZLWK�

other CES in general. Any deterioration of CES by human activities, such as mining 

or road construction, was determined by the distance from the ‘disturbed’ location 

rather than the spatial extent of the disturbance. 

Commonalities. By comparing the results of the four landscapes types, some 

FRPPRQDOLWLHV� FDQ� EH� LGHQWLÀHG�� )LUVW�� PDQ\� &(6� ZHUH� SHUFHLYHG� E\� ORFDO�

FRPPXQLWLHV� LQ� DOO� IRXU� ODQGVFDSHV�� )URP� GU\ODQG� WR� FRDVWDO� ZHWODQGV�� DW� OHDVW�

������ RI� WKH� ORFDO� FRPPXQLWLHV� SHUFHLYHG� DOO� LGHQWLÀHG� &(6�� 6HFRQG�� HWKQLFLW\�

LQÁXHQFHG� &(6� SHUFHSWLRQ� DQG� YDOXHV� LQ� DOO� VWXG\� DUHDV� H[KLELWLQJ� HWKQLF�

YDULDELOLW\��)RU�H[DPSOH��LQ�GU\ODQG�ODQGVFDSHV��&KDSWHU�����+XL�SHRSOH��WKH�VHFRQG�

largest group of residents) perceived more CES than Han People, in wetland 

landscapes (Chapter-���QRPDGLF�SHRSOH��(ZHQNL��2URTLQ��'DXU��DQG�0RQJROLDQ��

perceived higher values of Spiritual and religious services than the Han people do 

and in grassland (Chapter 4), Mongolian people perceived more Inspiration and 

Cultural heritage than Han people. The differences are caused by their different 

religions, dietary habits, agricultural practices and cultural background. In 

addition, most nomads have a long history of nature and fetish worship practices, 

while Han people generally do not have strong religious traditions (Dou et al., 

2019; Ureltu, 2007). 

Third, dominant landscape features were perceived more important by local 

FRPPXQLWLHV�WKDQ�RWKHU�ODQGVFDSH�IHDWXUHV�LQ�SURYLGLQJ�GLYHUVH�&(6��)RU�H[DPSOH��

the highest perceived landscape features were cultivated lands in the agricultural 

landscape and agro-pastoral zone (Chapters 2 and 4); the wetlands and water bodies 

in the wetland landscape (Chapter 3); and the deserts in the Hunshandake sandy 

SDVWRUDO�]RQH��&KDSWHU�����0RVW�OLNHO\��WKHVH�IHDWXUHV�UHDOO\�GHÀQH�WKH�ODQGVFDSH��



141

Chapter 6

DQG� WKHUHIRUH� DOVR� WKH� VRFLHWLHV� ZLWKLQ� LW�� )RU� H[DPSOH�� LQ� GU\ODQG� ODQGVFDSHV��

a general preference is found for cultivated landscapes in terms of Aesthetic, 

Recreational, Religious and spiritual services and Sense of place, because the local 

communities have a thorough understanding of these landscapes and relied on 

them for many generations and of the local farming culture. Most of the time they 

spend outside is in their cultivated land, which is more familiar to them and more 

DFFHVVLEOH�� )RUHVWV�� RQ� WKH� RWKHU� KDQG�� ZHUH� SHUFHLYHG� OHVV� LPSRUWDQW� UHJDUGLQJ�

CES provision, because the uses of new forests are limited under the reforestation 

programme. Similar results were also found in other landscapes. In Genheyuan 

(wetlands), local residents generally perceived that wetlands, seasonal rivers, and 

lakes provide more diverse CES than other landscape features; although in coastal 

wetlands (Wenchang), cultivated lands were locally perceived slightly more 

important in providing CES than the dominant landscape features in coastal areas, 

VXFK�DV�PDQJURYHV��PXGÁDWV�DQG�ZDWHU�ELUG�DUHDV�RU�EHDFKHV��HVSHFLDOO\�SURYLGLQJ�

Social relations and Education and sciences. The higher perceived importance can 

be explained by the higher interaction between people and cultivated lands, their 

day-to-day experiences and related memories (Chen et al., 2017; Roux et al., 2020; 

7VFKDUQWNH�HW�DO����������2YHUDOO�� WKLV�ÀQGLQJ�VXJJHVWV� WKDW� LW� LV�QRW� WKH�VSHFLDO�RU�

rare features of the landscape that are responsible for the dominant CES provision, 

but the common and widespread ones. 

)RXUWK��KXPDQ�LQWHUYHQWLRQV��VXFK�DV�HFRORJLFDO�UHVWRUDWLRQ��FRQVHUYDWLRQ�DQG�ORFDO�

HFRQRPLF�GHYHORSPHQW�LQÁXHQFHG�&(6�SHUFHSWLRQ�E\�LQÁXHQFLQJ�WKH�RSSRUWXQLWLHV�

IRU�ORFDO�SHRSOH�WR�HQJDJH�ZLWK�WKHLU�ODQGVFDSHV��)RU�H[DPSOH��WKH�PRVW�VLJQLÀFDQW�

changes induced by the Grain for Green program were land cover changes from 

cultivated land to forest (König et al., 2014). Because most of the new forests are 

GHÀQHG�DV�HFRORJLFDO�IRUHVW��YLOODJHUV�DUH�IRUELGGHQ�WR�KDUYHVW�WUHHV�RU�WR�SODQW�RWKHU�

WUHH�VSHFLHV�WKDW�PLJKW�SURGXFH�HFRQRPLF�EHQHÀWV��%HFDXVH�RI�WKLV��YLOODJHUV�KDYH�
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little interest in the new forests. Grain for Green also changed local livelihoods from 

farming to various forms of self-employment, which probably also affected the 

relationships between villages and their landscapes. Similarly, the biggest changes 

of the comprehensive grassland restoration program were land cover changes from 

grazing land to grassland and the migration of herders, which changed the way 

local residents use the grassland and reduced the local grassland dependence by 

encouraging people to work elsewhere. The establishment of the national wetland 

parks changed the perception of the people living in the park, making water related 

landscape features more important than other landscape features. The people were 

somehow indirectly educated about the importance of wetland protection and 

WKHLU�DWWUDFWLYHQHVV�IRU�WRXULVWV��7KH�UHVXOWV�RI�WKH�LQÁXHQFH�RI�KXPDQ�LQWHUYHQWLRQ�

on CES perception in coastal wetlands (Chapter 5) also indicated that the distance 

WR�ODQGVFDSH�IHDWXUHV�SOD\�D�PRUH�LPSRUWDQW�UROH�LQ�LQÁXHQFLQJ�WKH�SHUFHSWLRQ�RI�

CES than the area of landscape features. 

Differences. There are also some differences among the landscapes regarding 

WKH� LQWHUDFWLRQ�EHWZHHQ�SHRSOH�DQG� ODQGVFDSHV��)LUVWO\�� DOWKRXJK�&(6�DUH�KLJKO\�

perceived in all landscapes, the highest perceived CES differ. Cultural heritage is 

most perceived in Guyuan because of the rich cultural heritage sites developed due 

WR�*X\XDQ
V�SRVLWLRQ�RQ�WKH�DQFLHQW�6LON�5RDG��;XH��������;XH���������Inspiration is 

most perceived in the Genheyuan region, which is an ethnically mixed area, and 

most of the nomadic ethnic groups have good handicraft skills and rich musical and 

cultural expression forms. Physical and mental health�LV�SHUFHLYHG�WKH�PRVW�LQ�;LQOLQ�

Gol League. This may be explained by the local outdoor living and working habits. 

With an increase of outdoor activities, people tend to perceive more physical and 

PHQWDO�EHQHÀWV��'DL�HW�DO���������,Q�:HQFKDQJ��Social relations are highest perceived 

DV�PRVW�RI�WKH�YLOODJHV�DUH�WUDGLWLRQDO�IDPLO\�YLOODJHV��DQG�SOD\�TXLWH�DQ�LPSRUWDQW�

role in worshiping, daily life and economic activities. 
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7KH�VHFRQG�GLIIHUHQFH�LV�WKDW�GHPRJUDSKLF�FKDUDFWHULVWLFV�KDYH�D�GLIIHUHQW�LQÁXHQFH�

GXH�WR�WKH�ORFDO�FRQWH[W��)RU�H[DPSOH��LQ�WKH�*HQKH\XDQ�UHJLRQ��RFFXSDWLRQ��LQFRPH�

DQG�HGXFDWLRQ�ZHUH�QRW�VLJQLÀFDQWO\�UHODWHG�WR�DQ\�RI�WKH�&(6��ZKLOH�WKHVH�WKUHH�

FKDUDFWHULVWLFV�KDYH�EHHQ�UHSRUWHG�DV�LQÁXHQWLDO�LQ�RWKHU�VWXGLHV��'RX�HW�DO���������

Oleson et al., 2015; Van Berkel and Verburg, 2014). This result can be explained 

by the small variance in the levels of income, occupation and education. The 

occupation of most respondents in Genheyuan National Wetland Park was related 

WR�WKH�SDUN��DQG�FRQVHTXHQWO\�WKHLU� LQFRPH�OHYHO�GLG�QRW�GLIIHU�PXFK��&RPSDUHG�

with the richer coastal regions, people in the study area have less sources of income 

DQG�PRVWO\�UHO\�RQ�D�VLQJOH�VDODU\��)OHLVKHU�DQG�&KHQ���������,Q�+XLZHQ�ZHWODQG��

education level has, other than in the other landscapes, a negative relationship 

with the perception of Social relations. Higher educated people spend less time on 

farming and associated Social relations as most of them have to move out of their 

hometown to receive education beyond high school. Moreover, people in this area 

have to leave the home village to follow higher education and therefore have less 

shared experiences, activities and living styles which are essential elements to the 

perception of Social relations� �0DUWtQ�/ySH]�HW�DO����������)XUWKHUPRUH�� WKH�UHVXOWV�

showed that the time people lived in the village is more important in perceiving 

Social relations, Sense of place, Physical and mental health and Religious and spiritual 

services than age.  

The third difference is that landscape features play a different role in different 

ODQGVFDSHV�� )RU� H[DPSOH�� UHVLGHQWLDO� DUHDV� LQ� *X\XDQ� �GU\ODQG� DJULFXOWXUDO�

landscapes) were perceived as especially important in terms of their provision of  

Sense of place as well as in terms of their Physical and mental health and recreational 

services, because of the local tradition of paying visits to other people, helping each 

other with farming activities and obtaining valuable social contacts. The residential 
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areas were perceived highly important in view of Cultural heritage and Religious 

and spiritual services (the nature worship of nomadic groups) in Genheyuan region. 

6\QWKHVL]LQJ� WKH� ÀQGLQJV� RI� &KDSWHUV� ����� WKH� FRQFOXGLQJ� DQVZHUV� WR� WKH� IRXU�

UHVHDUFK�TXHVWLRQV�DUH��

1. In general, Aesthetic services, Recreational services, Education and science, 

Inspirations, Sense of place, Cultural heritage, Religious and spiritual 

services and Physical and mental health are all highly perceived in China’s 

typical landscapes including wetlands, grassland, cultivated lands and 

FRDVWDO�ZHWODQGV��:KLOH�VRFLDO�UHODWLRQV�ZHUH�RQO\�LGHQWLÀHG�LQ�ZHWODQGV�DQG�

coastal wetlands.

2. Demographic characteristics affect the perception of CES, especially ethnicity, age 

and education. In spite of fact that demographic characteristics determine 

how people perceive CES, no generic rules such as “women tend to perceive 

more CES than men or old people tend to perceive more CES than young 

people” could be found.

3. Landscape features play a different role in the different landscapes, but 

dominant landscape features are perceived as more important by local 

communities. The appreciation appeared to be closely linked to the intensity 

of the interaction and common landscape features are more appreciated than 

special landscape features.

4. Human interventions, including ecological restoration, conservation and 

ORFDO� HFRQRPLF� GHYHORSPHQW� LQÁXHQFH�&(6�SHUFHSWLRQ�� E\� LQÁXHQFLQJ� WKH�

opportunities for local people to engage with their landscapes, as well as 

SRWHQWLDOO\�LQÁXHQFLQJ�WKH�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�ORFDO�FRPPXQLWLHV�

(such as occupation, income and even age composition). Ecological 

restoration tends to have a positive effect on recreational services but a 

negative effect on sense of place.
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Limitations. The research reported in this thesis may be subject to several 

VLPSOLÀFDWLRQV�DQG�OLPLWDWLRQV��ZKLFK�PD\�KDYH�DQ�HIIHFW�RQ�WKH�UHOLDELOLW\�RI�WKH�

REWDLQHG� UHVXOWV�� )RU� LQVWDQFH�� WKHUH�PD\� EH� D� VDPSOH� VHOHFWLRQ� ELDV�� GXH� WR� WKH�

way respondents were sampled. Although we used straight- random sampling, 

the budgetary and geographic constraints (the large distances between villages 

DQG�GLIÀFXOW\�UHDFKLQJ�WKHP�E\�FDU��SUHYHQWHG�XV�IURP�SHUIRUPLQJ�D�WUXH�UDQGRP�

sampling with a large sample size in each demographic category and in a larger 

number of villages. The sample size is also not the same among all study areas, 

ZKLFK� VRPHZKDW� KLQGHUV� D� FURVV�DUHD� FRPSDULVRQ�� )RU� H[DPSOH�� WKH� DQDO\VLV�

of cross-cultural perceptions of CES and their interaction with the landscape in 

Genheyuan region is based on a small local data set. The size of the study area 

DQG� WKH� UHODWLYHO\� VPDOO� VXUYH\� VDPSOH� PD\� DOVR� KDYH� LQÁXHQFHG� WKH� UHVXOWV��

)RU� H[DPSOH�� LQ� &KDSWHU� ��� RFFXSDWLRQ�� LQFRPH� DQG� HGXFDWLRQ� ZHUH� UHSRUWHG�

QRW� VLJQLÀFDQW� UHODWHG� WR� DQ\� RI� WKH�&(6�GXH� WR� WKH� VPDOO� YDULDQFH� LQ� WKH� OHYHOV�

of income, occupation and education within a small sample set. Although we 

KDYH�EHHQ�FDUHIXO�QRW�WR�UHO\�WRR�KHDYLO\�RQ�UHVXOWV�IRU�VSHFLÀF�FDWHJRULHV�LQ�HDFK�

demographic factor, this may have led to bias when comparing the results with 

other study areas. 

Besides, the research included no changes in perception and landscape 

characteristics over time. Typically, landscapes are dynamic and change over 

WLPH��DQG�KXPDQ�SHUFHSWLRQV�ZLOO�FKDQJH�DV�ZHOO��)RU�H[DPSOH��LQ�&KDSWHU����WKH�

Grain for Green program was started in 1999, which is not long enough to reveal 

clear differences between generations and how such differences have evolved 

RYHU� WLPH�� ,QVWHDG��ZH�DVVXPHG� WKDW� WKH� LQÁXHQFH�RI� WKH�SDVVLQJ�RI� WLPH�DQG�RI�

GLIIHUHQFHV� DPRQJ� JHQHUDWLRQV� ZHUH� UHÁHFWHG� E\� WKH� FXUUHQW� DJH� JURXSV� RI� WKH�

respondents in the survey and the changes in land use during the short Grain for 

Green implementation period. However, without reliable long-term social tracking 
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data, we could not analyse long-term changes in human perceptions and landscape 

FKDUDFWHULVWLFV��)XWXUH�UHVHDUFK�VKRXOG�DFFRXQW�IRU�FKDQJHV�RYHU�WLPH�ERWK�ZLWKLQ�

and between generations when such data become available. 

:H�DVVHVVHG�WKH�LQÁXHQFH�RI�HFRORJLFDO�UHVWRUDWLRQ�DQG�FRQVHUYDWLRQ�SURJUDPV�RU�

local economic developments on the human perception of CES, mainly based on the 

activities which could be expressed as variables or spatially explicated. However, 

there are several other potential factors that we did not include in our analysis, such 

as the economic data for our study area, particularly in the context of the effects 

of broader economic considerations (e.g., for China as a whole) on local economic 

factors. Such considerations would be complex and are beyond the framework 

RI�WKH�SUHVHQW�VWXG\��)LQDOO\��RXU�UHVXOWV�DUH�EDVHG�RQ�KXPDQ�SHUFHSWLRQV�RI�&(6��

ZKLFK� LQHYLWDEO\� DUH� KLJKO\� VXEMHFWLYH� DQG� OLNHO\� WR� EH� LQÁXHQFHG� E\� FXOWXUDO�

differences among different people. However, bias in responses is often considered 

as a common issue in preference and non-priced valuation studies but does not 

negate the value of such surveys (Mjelde et al., 2012; Van Berkel et al., 2014). 

6.2   Conclusions and recommendations

Aiming at investigating the non-material links between people and landscapes by 

analysing CES from an interdisciplinary perspective, this research showed that 

local perception of CES is affected by demographic factors, including those related 

to cultural and individual characteristics (e.g., ethnicity, age, education, etc.), but 

DOVR� WKH� XVH� RI� ODQGVFDSH� IHDWXUHV� UHÁHFWLQJ� SHRSOH·V� OLIHVW\OHV� DQG� ODQGVFDSH�

GHSHQGHQFH�� 7KHVH� LQÁXHQFHV� GLIIHU� IURP� FDVH� WR� FDVH�� 7KH� GHSHQGHQFH� RI� ORFDO�

residents on landscape features will be reduced by human interventions changing 

the land cover or the traditional livelihoods in an area. Although we proposed an 
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approach that incorporates the perceived values that local communities attach to 

landscapes and overcomes the limited application of non-spatiality explicit CES in 

broader ecosystem assessment by assessing the perceptions of local communities, 

there remains a need to better account for the role that landscape plays in the 

perception of CES and elucidate the underlying factors responsible for the observed 

spatial heterogeneity in CES perception,  to develop and integrate spatially-explicit 

social science data with detailed landscape features. 

While CES have been increasingly applied in ecosystem services assessment, the 

needs of local communities are often neglected and may hinder the sustainable 

use of landscapes and achieving sustainable environment management 

goals. This thesis highlights the need to identify different perceived CES 

and consider the diverse roles of local landscape features for CES provision 

from local perspective to guide multi-functional and sustainable landscape 

management. When analysing CES as perceived by local people, field surveys 

may not be the only choice, and alternatives are becoming available. With the 

development of volunteered geographic information from social media, using 

FURZGVRXUFHG� GDWD� EHFRPHV� D� QHZ� SRVVLELOLW\� WR� LGHQWLI\� &(6� DQG� TXDQWLI\�

and connect CES with spatial information. By incorporating field survey data 

with crowdsource data, further research may take advantage of big data and 

mitigate the scale limitations and contribute to the integration of CES into ES 

assessment frameworks. 

Despite the limitations of this research, we showed that considering 

cultural ecosystem services, local communities, and the way they interact 

with different landscape features in ecological conservation and landscape 

management can help to improve conservation effectiveness, and pioneer 

new co-management arrangements. 
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Appendix 2-1 Distribution of survey sites and samples in Guyuan.

Village Dominant 
feature

Slope of 
cultivated land

Livelihoods No. of 
interviewee’s 
(usable 
responses)

Proportion 
(%) of 
the total 
permanent 
households 
in the 
country

Yang Lang Valley 
plains

99.6% 
with slopes <5°

Mainly work in 
town

49 51.2%

Da 
Mazhuang

Suburban 
village

62.4% 
with slopes <5°

Mainly work in 
town

43 47.8%

Ma Ying Plateau 
hills

72.6% 
with slopes >25°

Mainly farming, 
with part-time 
jobs (e.g., in 
nearby cities)

33 38.8%

Xia Yuan Loess 
tableland

64.6% 
with slopes <15°

Mainly farming 
and raising 
livestock, with 
part-time jobs 
(e.g., in nearby 
cities)

37 34.9%

Sheng Li Stony 
mountains

65.8% 
with slopes >15°

Mainly work in 
town

40 57.1%

Note��'DWD�RI�SHUPDQHQW�KRXVHKROGV�DUH�HVWLPDWHG�E\�ORFDO�H[SHUWV�DQG�ORFDO�RIÀFHUV�GXULQJ�)R3,$�
basing on the National Population Sample Survey in 2015.
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Appendix 2-2 Questions used in semi-structured interviews in Guyuan.

(The original version was in Chinese. We have translated it for convenience.)
Your age is:  You are: Your ethnicity is: Your educational 

background is: 
< 20 Male Hui < Primary school
20 to 30  )HPDOH Han Primary school
30 to 40 Middle school
40 to 50 High School
50 to 60 ��%DFKHORU·V�GHJUHH
> 60

Main interview questions for discussion

1. How long have you been living in … (name of village/ or country)? 

2. If you ask you to introduce your surroundings to me, what would you tell me? 

3OHDVH�EULHÁ\�UHSRUW�DQ\WKLQJ�WKDW�FRPHV�WR�\RXU�PLQG�

3UREH��)RUHVW"�&XOWLYDWHG�ODQG"�*UDVVODQG"�:DWHU�ERGLHV"�7HPSOHV"�(WF�

3. What do you normally do in your daily life?  And where?

3UREHV��ZKDW�GR�\RX�ZRUN�IRU"�3OD\�ZLWK�\RXU�IULHQGV"�)DPLO\�DFWLYLWLHV"

2SWLRQDO�TXHVWLRQV

4. Do you know the “Grain for Green Project”? What do you think it has changed 

your life?

Probes: land you own? Money you earn? Your surroundings? Changes in 

your villages?

Then I will give you some statement about your living landscapes, could you 

please tell how much you agree with me (1: Strongly disagree; 2: Disagree; 3: Not 

sure; 4: Agree; 5: strongly agree) 
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5. There are places you believe very beautiful. 

a) Can you describe these places a bit? 

b) ,V�WKLV�SHUFHSWLRQ�FKDQJHG�DIWHU�*)*"�,I�\HV��KRZ"

c) What do you think caused these changes?

6. There are places make you feel happier, healthier or more relaxed when you 

watch or visit.

a) Can you describe these places a bit? 

b) ,V�WKLV�SHUFHSWLRQ�FKDQJHG�DIWHU�*)*"�,I�\HV��KRZ"

c) What do you think caused these changes?

7. There are places you like spending leisure time, such as walking, playing with 

kids etc. 

a) What do you normally do?

b) Can you describe these places a bit? 

c) ,V�WKLV�SHUFHSWLRQ�FKDQJHG�DIWHU�*)*"�,I�\HV��KRZ"

d) What do you think caused these changes?

8. There are places that you can get/has got inspiration from, such as art, folklore, 

national symbols, architecture, and advertising or even get new ideas of 

your life. 

a) What did you get? When?

b) Can you describe these places a bit? 

c) ,V�WKLV�SHUFHSWLRQ�FKDQJHG�DIWHU�*)*"�,I�\HV��KRZ"

d) What do you think caused these changes?

9. There are places you feel could provide the basis for education and science/ you 

once learned something from. 

a) What did you learn?

b) Can you describe these places a bit? 

c) ,V�WKLV�SHUFHSWLRQ�FKDQJHG�DIWHU�*)*"�,I�\HV��KRZ"

d) What do you think caused these changes?
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10. There are places make you feel part of something that is greater than you, 

or connected to my religion or beliefs. Places you don’t want (you/your 

children) to pass by.

a) Do you have any religion?

b) Can you describe these places a bit? 

c) ,V�WKLV�SHUFHSWLRQ�FKDQJHG�DIWHU�*)*"�,I�\HV��KRZ"

d) What do you think caused these changes?

11. There are places you believe has historical meanings. 

a) What are these meanings about?

b) Where are they? Can you describe these places a bit? 

c) ,V�WKLV�SHUFHSWLRQ�FKDQJHG�DIWHU�*)*"�,I�\HV��KRZ"

d) What do you think caused these changes?

12. There are places make you feel a sense of belonging.

a) What kind of belonging?

b) Where are they? Can you describe these places a bit? 

c) ,V�WKLV�SHUFHSWLRQ�FKDQJHG�DIWHU�*)*"�,I�\HV��KRZ"

d) What do you think caused these changes?

13. There are places you can make strong bonds with others through visiting there.

a) With whom?

b) Where are they? Can you describe these places a bit? 

c) ,V�WKLV�SHUFHSWLRQ�FKDQJHG�DIWHU�*)*"�,I�\HV��KRZ"

d) What do you think caused these changes?

14. Are there places in the Guyuan that are especially important to you?  

If yes, why do you believe they are important? 

15. What about your community / family? Are there places in the Guyuan that are 

especially important to your community / family? 

16. Are there places that remind you of important past events that are important 

are important to you and your countries / villages? 
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17. Now, what about ceremony? Do you consider any ceremony to be associated 

with this place?

If yes, could you come up with an example? What do you normally do for 

the ceremony? 

18. Are there places in the Guyuan that are important for special activities?  

If yes, how long have they been places for these activities? 

19. Are there any special folk customs here? 

20. Is there any special mythology here? Any kind of stories

If yes, could you tell me the stories? 

21. Are there particular experiences associated with any landscapes that you hope 

your kids or kids in your country / village will experiences in the future?

22. Tell me something about your children?  (optional) Would you like your 

children keep living here? 

Probes: Why? Income? Livelihood? Environment? …

23. Is there anything you believe still missing if I would like to know this area? 

24. :KR�GR�\RX�WKLQN�VKRXOG�,�YLVLW�ZLWK�WR�OHDUQ�PRUH�DERXW�P\�TXHVWLRQV"
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Appendix 2-3 Number of interviewee’s who perceived the CES provided by the 

local landscapes in Guyuan.

Types of 
perceived CES

Cultivated 
land

Forest Grassland Water body Residential 
areas

Cultural 
heritage

Aesthetic 
services

0 5 1 6 9 117

Recreational 
services

19 24 13 87 24 73

Education and 
science

25 38 92 69 76 12

Inspiration 0 89 69 12 78 0
Sense of place 56 21 0 18 0 0
Cultural 
heritage

48 15 27 3 12 0

Religious 
and spiritual 
services

33 8 0 7 3 0

Physical and 
mental health

21 2 0 0 0 0

Total (N) 202 202 202 202 202 202
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Appendix 3-1 Semi-structured interview questions used in Genheyuan. 

(The original version was in Chinese. We have translated it for convenience)

1. What is your age, generally?

2. :KHQ�GLG�\RX�ÀQLVK�\RXU�HGXFDWLRQ"

3. What is your ethnicity, job?

4. How long have you been living in … (name of village/ or country)?

5. If you are asked to introduce your surroundings what would you tell me? Please 

EULHÁ\�UHSRUW�DQ\WKLQJ�WKDW�FRPHV�WR�\RXU�PLQG�

6. What do you normally do in your daily life?

7. Do you know the “Genheyuan National Wetland Park”? How do you think it 

has changed your life?

a) Probes: Profession? Money you earn? Your surroundings? Changes in 

your villages?

Then I will give you some statement about your living landscapes, could you 

please tell how much you agree with me (1: Strongly disagree; 2: Disagree; 3: Not 

sure; 4: Agree; 5: strongly agree)

8. There are places you believe very beautiful.

a) Can you describe these places?

b) Is this perception changed after the establishment of national wetland 

park? If yes, how?

c) What do you think caused these changes?

Appendices Chapter 3
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9. There are places make you feel happier, healthier, or more relaxed when you 

watch or visit.

a) Can you describe these places?

b) Is this perception changed after the establishment of national wetland 

park? If yes, how?

c) What do you think caused these changes?

10. There are places you like spending leisure time, such as walking, playing with 

kids etc.

a) What do you normally do?

b) Can you describe these places?

c) Is this perception changed after the establishment of national wetland 

park? If yes, how?

d) What do you think caused these changes?

11. There are places you can get/has inspiration from, such as art, folklore, national 

symbols, architecture, and advertising or even get new ideas of your life.

a) What did you get? When?

b) Can you describe these places?

c) Is this perception changed after the establishment of national wetland 

park? If yes, how?

d) What do you think caused these changes?

12. There are places you feel could provide the basis for education and science/ 

you once learned something from.

a) What did you learn?

b) Can you describe these places?

c) Is this perception changed after the establishment of national wetland 

park? If yes, how?

d) What do you think caused these changes?



179

Appendices

13. There are places make you feel part of something that is greater than you, 

or connected to my religion or beliefs, places you do not want (you/your 

children) to pass by.

a) Do you have any religion?

b) Can you describe these places?

c) Is this perception changed after the establishment of national wetland 

park? If yes, how?

d) What do you think caused these changes?

14. There are places you believe has historical meanings.

a) What are these meanings about?

b) Where are they? Can you describe these places?

c) Is this perception changed after the establishment of national wetland 

park? If yes, how?

d) What do you think caused these changes?

15. There are places make you feel a sense of belonging.

a) What kind of belonging?

b) Where are they? Can you describe these places?

c) Is this perception changed after the establishment of national wetland 

park? If yes, how?

d) What do you think caused these changes?

16. There are places you can make strong bonds with others through staying there.

a) With whom?

b) Where are they? Can you describe these places?

c) Is this perception changed after the establishment of national wetland 

park? If yes, how?

d) What do you think caused these changes?

17. Are there places in the Guyuan especially important to you? If yes, why do you 

believe they are important?
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18. What about your community / family? Are there places in the Guyuan 

especially important to your community / family?

19. Are there places that remind you of important past events that are important 

are important to you and your countries / villages?

20. Now, what about ceremony? Do you consider any ceremony to be associated 

with this place?

If yes, could you come up with an example? What do you normally do for 

the ceremony?

21. Are there places in the Guyuan important for special activities?

If yes, how long have they been places for these activities?

22. Are there any special folk customs here?

23. Is there any special mythology here? Any kind of stories?

If yes, could you tell me the stories?

24. Are there particular experiences associated with any landscapes you hope your 

kids or kids in your country / village will experience in the future?

25. Can you tell me something about your children? (optional) Would you like 

your children to keep living here?

Probes: Why? Income? Livelihood? Environment? …

26. Is there anything you believe still missing that I might like to know about this 

area?

27. :KR�GR�\RX�WKLQN�VKRXOG�,�YLVLW�ZLWK�WR�OHDUQ�PRUH�DERXW�P\�TXHVWLRQV"
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Appendix 3-2 Parameter estimates, errors, and associate p-values of SEM.

CES Models Estimate Std. Error p-value

Ph
ys

ic
al

 a
nd

 m
en

ta
l h

ea
lth Regressions for physical and mental health

Ethnicity 0.047 0.030 0.121
Income -0.041 0.091 0.653
Age -0.051 0.064 0.425
Gender -0.039 0.090 0.667
Occupation -0.033 0.030 0.266
Education 0.069 0.068 0.308
Regressions for income
Occupation 0.041 0.028 0.141
Ethnicity 0.012 0.029 0.670
Education 0.125 0.063 0.050
Age 0.100 0.060 0.096
Regressions for occupation
Ethnicity -0.325 0.082 0.000
Education 1.039 0.165 0.000
Gender 0.362 0.259 0.162
Variances
Physical and mental health 0.258 0.032 0.000
Income 0.232 0.028 0.000
Occupation 2.191 0.269 0.000

In
sp

ir
at

io
ns Regressions for inspirations

Ethnicity 0.017 0.009 0.049
Income 0.002 0.026 0.927
Age -0.008 0.018 0.682
Gender 0.040 0.026 0.122
Occupation 0.003 0.009 0.684
Education 0.000 0.019 0.999
Regressions for income
Occupation 0.041 0.028 0.141
Ethnicity 0.125 0.063 0.050
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Education 0.100 0.060 0.096
Age 0.012 0.029 0.670
Regressions for occupation
Ethnicity -0.325 0.082 0.000
Education 1.039 0.165 0.000
Gender 0.362 0.259 0.162
Variances
Physical and mental health 0.021 0.003 0.000
Income 0.232 0.028 0.000
Occupation 2.191 0.269 0.000

A
es

th
et

ic
 s

er
vi

ce
s Regressions for aesthetic services

Ethnicity 0.078 0.036 0.031
Income -0.021 0.108 0.842
Age -0.237 0.076 0.002
Gender -0.127 0.106 0.232
Occupation 0.008 0.038 0.824
Education 0.133 0.084 0.113
Regressions for income
Occupation 0.047 0.030 0.115
Ethnicity 0.113 0.067 0.091
Education 0.102 0.061 0.091
Age 0.011 0.029 0.706
Regressions for occupation
Ethnicity -0.289 0.079 0.000
Education 10157 0.159 0.000
Gender 0.364 0.246 0.140
Variances
Physical and mental health 0.357 0.044 0.000
Income 0.235 0.029 0.000
Occupation 1.964 0.234 0.000
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Ed
uc

at
io

n 
an

d 
sc

ie
nc

e Regressions for education and science
Ethnicity 0.120 0.038 0.002
Income -0.049 0.116 0.673
Age -0.169 0.081 0.037
Gender -0.030 0.113 0.789
Occupation 0.023 0.038 0.546
Education 0.140 0.086 0.102
Regressions for income
Occupation 0.041 0.028 0.141
Ethnicity 0.125 0.063 0.050
Education 0.100 0.060 0.096
Age 0.012 0.029 0.670
Regressions for occupation
Ethnicity -0.325 0.082 0.000
Education 1.039 0.165 0.000
Gender 0.362 0.259 0.162
Variances
Physical and mental health 0.414 0.051 0.000
Income 0.232 0.028 0.000
Occupation 2.191 0.269 0.000

Sp
ir

itu
al

 a
nd

 re
lig

io
us

 s
er

vi
ce

s Regressions for spiritual and religious services
Ethnicity 0.091 0.042 0.031
Income 0.136 0.126 0.279
Age -0.191 0.088 0.031
Gender 0.181 0.124 0.142
Occupation -0.062 0.042 0.142
Education -0.095 0.095 0.320
Regressions for income
Occupation 0.041 0.029 0.511
Ethnicity 0.125 0.065 0.055
Education 0.100 0.060 0.097
Age 0.012 0.029 0.674
Regressions for occupation
Ethnicity -0.334 0.081 0.000
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Education 1.088 0.164 0.000
Gender 0.308 0.256 0.229
Variances
Physical and mental health 0.489 0.060 0.000
Income 0.234 0.029 0.000
Occupation 2.131 0.262 0.000

C
ul

tu
ra

l h
er

ita
ge Regressions for cultural heritage

Ethnicity 0.054 0.032 0.091
Income -0.031 0.098 0.755
Age -0.407 0.071 0.000
Gender -0.160 0.093 0.085
Occupation -0.020 0.032 0.536
Education -0.020 0.072 0.785
Regressions for income
Occupation 0.034 0.028 0.218
Ethnicity 0.099 0.063 0.118
Education 0.018 0.063 0.779
Age -0.003 0.028 0.928
Regressions for occupation
Ethnicity -0.339 0.081 0.000
Education 1.077 0.164 0.000
Gender 0.336 0.257 0.191
Variances
Physical and mental health 0.274 0.034 0.000
Income 0.217 0.027 0.000
Occupation 2.125 0.263 0.000

Se
ns

e 
of

 p
la

ce Regressions for sense of place
Ethnicity 0.093 0.036 0.010
Income -0.022 0.108 0.837
Age -0.166 0.076 0.029
Gender 0.138 0.107 0.194
Occupation -0.027 0.036 0.461
Education 0.135 0.082 0.101
Regressions for income
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Occupation 0.041 0.029 0.151
Ethnicity 0.125 0.065 0.055
Education 0.100 0.060 0.097
Age 0.012 0.029 0.674
Regressions for occupation
Ethnicity -0.334 0.081 0.000
Education 1.088 0.164 0.000
Gender 0.308 0.256 0.229
Variances
Physical and mental health 0.363 0.045 0.000
Income 0.234 0.029 0.000
Occupation 2.131 0.262 0.000

R
ec

re
at

io
na

l s
er

vi
ce

s Regressions for recreational services
Ethnicity 0.112 0.035 0.112
Income 0.173 0.105 0.173
Age -0.073 0.074 -0.073
Gender -0.134 0.130 -0.134
Occupation -0.017 0.035 -0.017
Education 0.041 0.080 0.041
Regressions for income
Occupation 0.041 0.029 0.041
Ethnicity 0.125 0.065 0.125
Education 0.100 0.060 0.100
Age 0.012 0.029 0.012
Regressions for occupation
Ethnicity -0.334 0.081 -0.344
Education 1.088 0.164 1.088
Gender 0.308 0.256 0.308
Variances
Physical and mental health 0.342 0.042 0.342
Income 0.234 0.029 0.234
Occupation 2.131 0.262 2.131
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So
ci

al
 re

la
tio

ns Regressions for social relations
Ethnicity 0.086 0.038 0.022
Income 0.280 0.112 0.012
Age -0.177 0.079 0.025
Gender -0.002 0.110 0.989
Occupation -0.072 0.037 0.056
Education 0.120 0.085 0.157
Regressions for income
Occupation 0.041 0.029 0.151
Ethnicity 0.125 0.065 0.055
Education 0.100 0.060 0.097
Age 0.012 0.029 0.674
Regressions for occupation
Ethnicity -0.344 0.081 0.000
Education 1.088 0.164 0.000
Gender 0.308 0.256 0.229
Variances
Physical and mental health 0.389 0.048 0.000
Income 0.234 0.029 0.000
Occupation 2.131 0.262 0.000
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Appendix 4-1 Summary of respondents’ demographic information in Xilin Gol.

Study 
area

Average 
age

% of 
female

% of ethnicity % of occupation Household 
income 
(103 yuan)

Number of 
interviewee’s

TGP 
zone

43.0 35.3 Han (19.6)
Mongolian (80.4)

Animal husbandry (95.9)
)DUPLQJ������
Migrant labor (0.0)
Others (4.1)

119.16 49

HSP 
zone

49.6 35.8 Han (56.7)
Mongolian (37.3)
Hui (6.0)

Animal husbandry (97.0)
)DUPLQJ������
Migrant labor (0.0)
Others (3.0)

67.76 67

APT 
zone

59.6 27.1 Han (94.9)
Mongolian (5.1)

Animal husbandry (6.8)
)DUPLQJ�������
Migrant labor (18.6)
Others(0.0)

11.91 59

Total 51.0 32.0 Han (52.0)
Mongolian (45.7)
Hui (2.3)

Animal husbandry (66.3)
)DUPLQJ�������
Migrant labor (6.9)
Others (1.7)

63.32 175
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Appendix 4-2 Semi-structured interview questions used in Xilin Gol.

(The original version was in Chinese. We have translated it for convenience)
Your age is:  You are: Your ethnicity is: Your educational 

background is: 
< 20 Male Mongolian < Primary school
20 to 30  )HPDOH Han Primary school
30 to 40 Other Middle school
40 to 50 High School
50 to 60 ��%DFKHORU·V�GHJUHH
> 60

Then I will give you some statement about your living landscapes, could you 

please tell how much you agree with me (1: Strongly disagree; 2: Disagree; 3: Not 

sure; 4: Agree; 5: strongly agree)

1. There are places you believe very beautiful.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

(1) cultural heritage (2) forest (3) grasslands (4) lakes/seasonal rivers (5) 

wetlands (6) desert (7) temples (8) cultivated lands (9) Obo and Ger

2. There are places make you feel happier, healthier, or more relaxed when you 

watch or visit.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

(1) cultural heritage (2) forest (3) grasslands (4) lakes/seasonal rivers (5) 

wetlands (6) desert (7) temples (8) cultivated lands (9) Obo and Ger



Cultural ecosytem services of Chinese typical landscapes

192

3. There are places you like spending leisure time, such as walking, playing with 

kids etc.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

(1) cultural heritage (2) forest (3) grasslands (4) lakes/seasonal rivers (5) 

wetlands (6) desert (7) temples (8) cultivated lands (9) Obo and Ger

4. There are places you can get/has inspiration from, such as art, folklore, national 

symbols, architecture, and advertising or even get new ideas of your life.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

(1) cultural heritage (2) forest (3) grasslands (4) lakes/seasonal rivers (5) 

wetlands (6) desert (7) temples (8) cultivated lands (9) Obo and Ger

5. There are places you feel could provide the basis for education and science/ you 

once learned something from.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

(1) cultural heritage (2) forest (3) grasslands (4) lakes/seasonal rivers (5) 

wetlands (6) desert (7) temples (8) cultivated lands (9) Obo and Ger

6. There are places make you feel part of something that is greater than you, or 

connected to my religion or beliefs, places you do not want (you/your 

children) to pass by.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

(1) cultural heritage (2) forest (3) grasslands (4) lakes/seasonal rivers (5) 

wetlands (6) desert (7) temples (8) cultivated lands (9) Obo and Ger
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7. There are places you believe has historical meanings.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

(1) cultural heritage (2) forest (3) grasslands (4) lakes/seasonal rivers (5) 

wetlands (6) desert (7) temples (8) cultivated lands (9) Obo and Ger

8. There are places make you feel a sense of belonging.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

(1) cultural heritage (2) forest (3) grasslands (4) lakes/seasonal rivers (5) 

wetlands (6) desert (7) temples (8) cultivated lands (9) Obo and Ger

9. Is there anything you believe still missing that I might like to know about this 

area?

10. :KR�GR�\RX�WKLQN�VKRXOG�,�YLVLW�ZLWK�WR�OHDUQ�PRUH�DERXW�P\�TXHVWLRQV"
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Appendix 5-1 Questionnaire and key stakeholder interview questions used in 

Huiwen Wetland.

(The original version was in Chinese. We have translated it for convenience)

1. What is your age, generally?

2. :KHQ�GLG�\RX�ÀQLVK�\RXU�HGXFDWLRQ"

3. What is your job?

4. How long have you been living in … (name of village)?

5. If you are asked to introduce your surroundings what would you tell me? Please 

EULHÁ\�UHSRUW�DQ\WKLQJ�WKDW�FRPHV�WR�\RXU�PLQG�

6. What do you normally do in your daily life?

Then I will give you some statement about your living landscapes, could you 

please tell how much you agree with me (1: Strongly disagree; 2: Disagree; 3: Not 

sure; 4: Agree; 5: strongly agree)

7. There are places you believe very beautiful.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

����RSHQ�VHD�����PXGÁDWV�DQG�ZDWHU�ELUGV�����YLOODJHV�����PDQJURYHV�����

cultivated lands (6) temples (7) beach and coral reef

8. There are places make you feel happier, healthier, or more relaxed when you 

watch or visit.

a) How much do you agree with this statement?

Appendices Chapter 5
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b) Which one (or more) object below you think connect to the above statement 

����RSHQ�VHD�����PXGÁDWV�DQG�ZDWHU�ELUGV�����YLOODJHV�����PDQJURYHV�����

cultivated lands (6) temples (7) beach and coral reef

9. There are places you like spending leisure time, such as walking, playing with 

kids etc.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

����RSHQ�VHD�����PXGÁDWV�DQG�ZDWHU�ELUGV�����YLOODJHV�����PDQJURYHV�����

cultivated lands (6) temples (7) beach and coral reef

10. There are places you can get/has inspiration from, such as art, folklore, national 

symbols, architecture, and advertising or even get new ideas of your life.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

����RSHQ�VHD�����PXGÁDWV�DQG�ZDWHU�ELUGV�����YLOODJHV�����PDQJURYHV�����

cultivated lands (6) temples (7) beach and coral reef

11. There are places you feel could provide the basis for education and science/ 

you once learned something from.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

����RSHQ�VHD�����PXGÁDWV�DQG�ZDWHU�ELUGV�����YLOODJHV�����PDQJURYHV�����

cultivated lands (6) temples (7) beach and coral reef

12. There are places make you feel part of something that is greater than you, 

or connected to my religion or beliefs, places you do not want (you/your 

children) to pass by.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

����RSHQ�VHD�����PXGÁDWV�DQG�ZDWHU�ELUGV�����YLOODJHV�����PDQJURYHV�����

cultivated lands (6) temples (7) beach and coral reef
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13. There are places you believe has historical meanings.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

����RSHQ�VHD�����PXGÁDWV�DQG�ZDWHU�ELUGV�����YLOODJHV�����PDQJURYHV�����

cultivated lands (6) temples (7) beach and coral reef

14. There are places make you feel a sense of belonging.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

����RSHQ�VHD�����PXGÁDWV�DQG�ZDWHU�ELUGV�����YLOODJHV�����PDQJURYHV�����

cultivated lands (6) temples (7) beach and coral reef

15. There are places you can make strong bonds with others through staying there.

a) How much do you agree with this statement?

b) Which one (or more) object below you think connect to the above statement 

����RSHQ�VHD�����PXGÁDWV�DQG�ZDWHU�ELUGV�����YLOODJHV�����PDQJURYHV�����

cultivated lands (6) temples (7) beach and coral reef

16. Is there anything you believe still missing that I might like to know about this 

area?

17. :KR� GR� \RX� WKLQN� VKRXOG� ,� YLVLW� ZLWK� WR� OHDUQ� PRUH� DERXW� P\� TXHVWLRQV" 

Interview questions (for key stakeholders)

1. How long have you been living in/working/doing research about Huiwen 

wetland?

2. &RXOG�\RX�SOHDVH�EULHÁ\�GHVFULEH�WKH�ODQGVFDSHV�KHUH"

3. What do the local people do for living? (main livelihood)

4. Are there places especially important to local people? If yes, where and why?

5. Did you recognize any changes happening or happened in past years? 

6. What do you think led to the mentioned changes?
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7. Have you heard any information about any project will be implemented in 

Huiwen wetland? 

8. 'R�\RX�WKLQN�WKHUH�ZLOO�EH�DQ\�SURMHFWV�WKDW�LQÁXHQFHV�WKH�ODQGVFDSHV�LQ�UHFHQW�

future? What kind of project and why?

9. Is there anything you believe still missing that I might like to know about this 

area?

10. :KR�GR�\RX�WKLQN�VKRXOG�,�YLVLW�ZLWK�WR�OHDUQ�PRUH�DERXW�P\�TXHVWLRQV"
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Appendix 5-2 Summary of demographic information of respondents in 

Huiwen wetland.

Demographic factors &ODVVLÀFDWLRQ Proportions (%)
Gender Male 55.6

)HPDOH 44.4
Age Below 20 5.0

20-30 6.4
30-40 16.4
40-50 18.0
50-60 20.9
Above 60 33.4

Education No education 12.1
Primary school 33.4
Middle school 37.8
High school 13.7
University or above 2.9

Annual income (Yuan/RMB) Below 10,000 33.1
10,000 to 30,000 14.7
20,000 to 30,000 6.7
30,000 to 50,000 5.8
Above 50,000 5.4
Refused to answer 34.2
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Appendix 5-3 Training and test accuracy of random forest.

 Perception of CES Training 
accuracy

Test 
accuracy

Level 
1

Level 
2

Level 
3

Level 
4

Level 
5

Physical and mental 
health 

0.42 0.37 0.00 0.06 0.28 0.50 0.55

Inspiration 0.43 0.35 0.59 0.41 0.38 0.08 0.11
Aesthetic services 0.39 0.42 0.00 0.16 0.22 0.44 0.50
Education and science 0.37 0.27 0.56 0.30 0.29 0.32 0.26
Spiritual and 
religious services

0.37 0.36 0.25 0.22 0.26 0.40 0.56

Cultural heritage 0.34 0.38 0.42 0.33 0.26 0.22 0.34
Sense of place 0.43 0.41 0.08 0.00 0.00 0.51 0.67
Recreational services 0.39 0.51 0.06 0.00 0.17 0.53 0.50
Social relations 0.54 0.54 0.00 0.00 0.00 0.42 0.69





Summary
Coral reefs
(Huiwen wetland, Hainan China)  
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0DLQWDLQLQJ�DQG�HQKDQFLQJ�ODQGVFDSHV·�EHQHÀFLDO�FRQWULEXWLRQV�WR�D�JRRG�TXDOLW\�

of life is a major challenge of our time. Landscapes have been and are being 

changed by processes such as urbanization, economic development and ecological 

restorations which may sharply change the landscapes, and these changes may 

affect the ways in which people interact with their landscapes. The concept of 

Ecosystem Services (ES) has been widely adopted by scientists and policymakers 

DV� D� IUDPHZRUN� WR� DVVHVV� WKH� FRQVHTXHQFHV� RI� ODQGVFDSH� LQWHUYHQWLRQV�� RQ�

provisioning, regulating, supporting, and Cultural Ecosystem Services (CES). 

&(6�UHIHU�WR�WKH�EHQHÀWV�SHRSOH�UHFHLYH�IURP�HFRV\VWHPV�LQ�WKH�IRUP�RI�VSLULWXDO��

religious, recreational, inspirational and educational experiences. 

To inform decision-making for sustainable landscape management, an elicitation of 

people’s concerns associated with their landscapes from socio-cultural perspectives 

is. However, current approaches of investigating CES have been criticized for 

voluntary self-exclusion of disciplines, over-valuing tourist-attractive landscapes 

and neglecting critical social impacts or dynamics. Moreover, due to the limitation 

of accessible data and applicable methods, rarely does research capture the cultural 

diversity of CES perceived by local communities and little is known about how CES 

change under human interventions. 

The objective of this research was to investigate the non-material links between 

people and landscapes by analysing CES from an interdisciplinary perspective, 

in four typical Chinese landscapes (Dryland agricultural landscape, wetlands, 

grasslands and coastal wetlands). The research especially addresses the subjective 

Summary
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QDWXUH� RI� &(6� SHUFHSWLRQ� DQG� WKH� VRFLR�FXOWXUDO� FRQVHTXHQFHV� RI� HFRORJLFDO�

UHVWRUDWLRQ�DQG�FRQVHUYDWLRQ�SURMHFWV� WKURXJK�WKHLU� LQÁXHQFH�RQ�&(6�SHUFHSWLRQ��

The approach incorporates the perceived values that local communities attach to 

landscapes and overcomes the limited application of non-spatiality explicit CES in 

broader ecosystem assessment by assessing the perceptions of local communities. 

'DWD� ZHUH� JDWKHUHG� E\� TXHVWLRQQDLUHV� VXUYH\� RU� VHPL�VWUXFWXUHG� LQWHUYLHZV�

GHSHQGLQJ� RQ� WKH� ORFDO� FRQWH[W�� DV� ZHOO� DV� SDUWLFLSDWRU\� PDSSLQJ� DQG� ÀHOG�

observations to further diagnose CES appraisal and their spatial distribution.

6\QWKHVL]LQJ�WKH�ÀQGLQJV�RI�WKLV�UHVHDUFK��WKHUH�DUH�VHYHUDO�FRQFOXVLRQV�ZH�FDQ�GUDZ��

1. In general, Aesthetic services, Recreational services, Education and science, 

Inspirations, Sense of place, Cultural heritage, Religious and spiritual 

services and Physical and mental health are all highly perceived in China’s 

typical landscapes including wetlands, grassland, cultivated lands and 

FRDVWDO� ZHWODQGV�� 6RFLDO� UHODWLRQV� ZHUH� RQO\� LGHQWLÀHG� LQ� ZHWODQGV� DQG�

coastal wetlands. 

2. Demographic characteristics affect the perception of CES, especially ethnicity, 

age and education. Although demographic characteristics determine how 

people perceive CES, no generic rules such as “women tend to perceive 

more CES than men” or “old people tend to perceive more CES than young 

people” could be found. 

3. Landscape features play a different role in different landscapes, but dominant 

landscape features are perceived as more important by local communities. 

The appreciation appeared to be closely linked to the intensity of the 

interaction and common landscape features are more appreciated than 

special landscape features. 

4. Human interventions, including ecological restoration, conservation and 

ORFDO� HFRQRPLF� GHYHORSPHQW� LQÁXHQFH�&(6�SHUFHSWLRQ�� E\� LQÁXHQFLQJ� WKH�
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Summarry

opportunities for local people to engage with their landscapes, as well as 

SRWHQWLDOO\�LQÁXHQFLQJ�WKH�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�ORFDO�FRPPXQLWLHV�

(such as occupation, income and even age composition). Ecological 

restoration tends to have a positive effect on recreational services but a 

negative effect on sense of place.

Despite the limitations of data and methods, we showed that considering 

cultural ecosystem services, local communities, and the way they interact 

with different landscape features in ecological conservation and landscape 

management can help to improve conservation effectiveness, and pioneer new 

co-management arrangements.
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