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Table 1 Vulnerability index system of the social-ecological system in Sunan County
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Fig. 1 Evolution trend of the vulnerability of social-ecological system in Sunan County from 2004 to 2016
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Table 3 Main obstacle factors of social-ecological system in Sunan County
. SH AR T U R 2 HET T 1 PR 2 HE T
1 2 1 2 1 2
2004 ISES E5 E6 S3 S2 A5 A4
e 18.74 14. 88 18.95 14.77 15. 40 9.40
2005 S E5 E6 S3 S2 A5 A4
A 17. 46 14.22 18.18 14.71 14.22 9.31
2006 (S E5 E6 S3 S2 A5 A2
R i 17.25 13. 84 17.76 14. 54 13.81 8.23
2007 (SES ES E6 S3 S2 AS A3
RIS 15.54 13.08 15.54 12.54 13.32 8. 44
2008 S S E5 E6 S3 S5 A5 A4
R3S 11.97 11.88 10. 84 10. 83 12.28 9.23
2009 % E6 E3 S5 S2 A5 A4
R TN 10.72 8. 88 10. 13 9.75 11.55 9.05
2010 % E3 E6 S5 S1 A5 A3
Fefi 9.44 9.25 9.02 8.72 10. 37 9.65
o011 S E3 El Sl A3 A2
B fict 9.63 9.34 8. 00 9.95 9.77
2012 lﬁl? E3 S4 Al A3
PR i 9.82 20.59 10. 21 9.95
K% El E3 S1 S4 A3 A2
201 R fich 10. 17 9.95 11.17 9.95 9.05 8.47
o014 K% E7 E4 S1 S4 A3 Al
e i 15.01 12.92 12.92 8.09 9.95 9.31
2015 kS E2 E7 S1 S4 A3 Al
R itk 24.96 20. 21 14.51 10.29 10.13 8.49
2016 (S E2 E7 S1 A3
A 24.96 18.07 15.37 9.95
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The vulnerability diagnosis of the pastoral area social-ecological system in
northern Qilian Mountains: a case study on the Sunan Yugur
Autonomous County in Gansu Province

WANG Ya', YANG Guojing’, ZHOU Lihua®*

(1. Key Laboratory of Desert and Desertification, Northwest Institute of Eco-Environment and Resources, Chinese Academy of
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Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 3. Institutes of Science
and Development, Chinese Academy of Sciences, Beijing 100190, China; 4. School of Public Policy and
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Abstract: Identifying the vulnerability of social-ecological system from the perspective of the coupling of hu-
man and nature is the core issue and frontier area of regional sustainable development research. Based on the
Vulnerability Scoping Diagram (VSD) model which is the classical paradigm in the field of social-ecological
system and vulnerability, this paper introduced the function formula of Spatially Explicit Resilience-Vulnerabili-
ty and the diagnostic model of vulnerability factors to analysis the change trends and embrittlement factor of vul-
nerability of social-ecological system in Sunan County during 2004 to 2016. The results showed that: the expo-
sure index ranged from 0. 374 to 0. 725, which shows a fluctuation trend of falling-rising-falling. Both sensitivi-
ty index and adaptability index show a trend of continuous fluctuating increase. The vulnerability index contin-
ued to rise from 0. 327 in 2006 to 1. 081 in 2014 and then dropped to 0. 440 in 2016. The potential risks and fra-
gility factors of the vulnerability of social-ecological system mainly come from the system’s exposure. The in-
dex of livestock density, per capita GDP, and vegetation coverage are potential risk factors that affect the fluctu-
ation of system exposure. The support of fiscal expenditure and returning grazing to grass project are the key
fragile factor of increasing the vulnerability of socio-ecological systems of this county. Therefore, to reduce the
risk the vulnerability of social-ecological system, Sunan County should slow down the economic growth rate, in-
crease the fiscal expenditure and proportion of tertiary industry in GDP, and promote the implementation of
grassland ecological protection policies and its long-term sustainable governance mechanisms in the future.

Key words: social-ecological system; vulnerability; VSD framework; diagnostic model of vulnerability

factors; pastoral area of northern Qilian Mountains
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