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Abstract: Ecosystem services assessment is an important topic in geography and ecology. Current studies on ecosystem
services assessment mainly focus on the degradation risk assessment of ecosystem service supply capacity. There are still
lacking a risk assessment framework for ecosystem services and related case studies that comprehensively take into account
the supply-demand matching characteristics, the changing trends of supply and demand of ecosystem services, and
relationships of trade-offs and synergies among ecosystem services. In this paper, we proposed a regional-scale framework for

supply-demand risk assessment of ecosystem services by systematical literature review. Then, we applied the framework to
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water yield service in Shaanxi province to reveal its spatial-temporal patterns of supply-demand risk. Finally, we discussed
the influencing factors, significance, and future research directions of supply-demand risk assessment of ecosystem services.
The results showed that: (1) in terms of the spatio-temporal pattern of water yield service, the total of water yield supply
and demand in Shaanxi province increased from 2000 to 2010. The southern Shaanxi was the main area of water yield service
supply, and the regions with massive demand for water yield service mainly distributed in Guanzhong Plain and Hanzhong
basin. (2) In terms of supply-demand matching of water yield service, compared with 2000, the areas where water yield
supply could not meet the demand in 2010 decreased by 3.93%. Therefore, the supply-demand matching situation improved
as a whole. (3) In terms of supply-demand risk of water yield service, the high-risk areas accounted for 13.37% of the
whole province from 2000 to 2010, which mainly distributed in Guanzhong Plain and Yulin city. The low-risk regions
accounted for 86.83% , which mainly distributed in southern Shaanxi, Yan'an city, and Baoji city. Compared with 2000 to
2005, the supply-demand risk grade of water yield service in Shaanxi province decreased from 2005 to 2010, and the
proportion of high-risk areas decreased by 1.63%. The results of the study are expected to provide the theoretical support for

the research and management of risk assessment of ecosystem services.

Key Words: ecosystem services; supply and demand; supply-demand risk; water yield; Shaanxi Province
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Table 1 Data source summary
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Data name Data type Time Resolution Data source

S L HHE Meteorological data LSy 2000, 2005, 2010 — http : //data.cma.cn/

DEM %042 DEM data B 2004 90 m ll)l:?p:///gdem. ersdac. jspacesystems.
LULC % LULC data by 2000, 2005, 2010 1 km http ://www.resdc.cn/

NDVI %4l NDVI data s 2000, 2005, 2010 1 km http ://www.resde.cn/

+ 559 Soil type A% 2001 1 km http ://westde. westgis.ac.cn

N FEHE Population data A 2000, 2005, 2010 1 km http ://www.resde.cn/

GDP % GDP data A% 2000, 2005, 2010 1 km hitp : //www.resde.cn/

K

Water consumption per unit

2000, 2005, 2010

http : //www.sxmwr. gov.cn/ sxmwr/

DEM . 0 i FAss i , Digital Elevation Model; LULC; 1=}l F) A A1 4 b % 75, Land Use and Land Cover; NDVI . 5 —fb 4 #% 48 M , Normalized

Difference Vegetation Index; GDP ; [E P 4 7= EH , Gross Domestic Product
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Table 2 The supply-demand risk grade of ecosystem services
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Fig.3 Spatial distribution of water yield supply and demand in Shaanxi province from 2000 to 2010
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