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Tab.1 Key ecosystem service indicators and their quantification in the Liangjiang New Area
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Fig. 2 Ecosystem service values (ESVs) in the Liangjiang New Area from 2009 to 2012
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Fig. 3 Change rate and amount of ecosystem service values (ESVs) from 2009 to 2012 in the Liangjiang New Area
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Tab. 3 Land-use and land-cover change transfer area in the Liangjiang New Area from 2009 to 2012 (hm?)
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Tab. 4 Ecosystem service significance in the Liangjiang New Area
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Fig.4 Spatial reconstruction of ecosystem service values

in the Liangjiang New Area
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Fig. 5 Ecosystem service value analysis of hot and cold spots

in the Liangjiang New Area
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Fig. 6 Ecological security pattern of three levels in the Liangjiang New Area
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The establishment of ecological security patterns based on the
redistribution of ecosystem service value: A case study in the
Liangjiang New Area, Chongqing

WU Jiansheng?, YUE Xinxin', QIN Wei®
(1. Key Laboratory for Urban Habitat Environmental Science and Technology, Shenzhen Graduate School,
Peking University, Shenzhen 518055, Guangdong, China; 2. Key Laboratory for Earth Surface Processes,
Ministry of Education, College of Urban and Environmental Sciences, Peking University, Beijing 100871,
China; 3. China Academy of Urban Planning & Design, Beijing 100044, China)

Abstract: At the current level of accelerating urbanization, regional ecological security is being
seriously damaged. As the benefits people obtained from ecosystems, ecosystem service is the
premise and guarantee of ecological security. To scientifically construct the ecological security
pattern, it is firstly necessary to accurately identify the ecosystem service value (ESV).
Presently, most domestic studies have used the ecosystem service static value for the estimation
of the average value per unit area. Few studies have considered the importance of every single
ecosystem service; most have simply considered each ecosystem service of equal importance.
However, since ecosystems are dynamic, this will lead to objective differences in the change
rate among each kind of ecosystem service. Therefore, the fast decreasing service will not be
effectively protected if we simply consider each service of equal importance. In addition, the
spatial agglomeration of ecosystem service will also influence the recognition of ecological
sources by affecting their functions. In our study, based on the Liangjiang New Area, we first
calculated the ecological static service values from 2009 to 2012. We then established two
indexes: the significance index based on the average change rate of each ecosystem service,
and the spatial richness index based on the spatial agglomeration of each ecosystem service, to
reconstruct the ecosystem service value in 2012, which was then applied to the reconstruction
of low, medium, and high levels of ecological security patterns. Thus, the reconstructed ESV
was qualified with the same currency unit and included abundant spatial information. The
results showed that: (1) the total ecosystem service static values from 2009 to 2012 decreased
annually, among which the food production, soil formation and protection, and carbon fixation
had the fastest loss rates; (2) the reconstructed ecosystem service values in 2012 ranged from
201 to 23634 yuan/hm? whereas most regions were dominated by low and middle values; (3)
the areas of low, middle, and high levels of security sources were 174.73 km?, 208.69 km’ and
222.20 km?, respectively. The ecological security patterns of different levels satisfy the multiple
construction needs and provide fundamental assurance for the normal function of the ecological
service for the future construction of the Liangjiang New Area, which would benefit the
sustainable development of the area in the long term.

Keywords: ecosystem service value; ecosystem service significance; spatial richness;
ecological security pattern; Liangjiang New Area



