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Abstract: Under the combined effects of climate change and human activities, the rapidly change of the ecological-
economic-social complex system in sandy areas poses serious challenges to desertification control and regional sustainable
development. Therefore, it is of great significance to reveal the vulnerability evolution law of the ecological-economic-social
complex system in sandy region, identify the key factors affecting the vulnerability evolution for the sustainable management
of sandy region. In this paper, the Inner Mongolia Autonomous Region was taken as the research area, and the VSD

( Vulnerability Scoping Diagram) model was used to construct the vulnerability assessment index system for the ecological-
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economic-social complex system. The spatial principal component analysis and spatio-temporal geographically weighted
regression model were combined to explore the spatio-temporal evolution of the vulnerability of the ecological-economic-
social complex system and the influencing mechanisms of the key factors from 2000 to 2018. The results show that: (1)
vulnerability, exposure, sensitivity and adaptability have strongly heterogeneous characteristics in space, and vulnerability
has a distribution pattern of overall dispersion and local aggregation; the spatial distribution of exposure is high in the
middle and low on both sides; the spatial distribution of sensitivity is high in the west and low in the east; the distribution
of high and low values of adaptability is the opposite of vulnerability. (2) Vulnerability changes generally show a trend of
decreasing in most regions and an increasing trend in some areas. The areas with vulnerability significantly increase mainly
concentrated in the southern Inner Mongolia. (3) The factors that affect the distribution of vulnerability are different each
year, but in general, ecological indicators such as vegetation cover, desertification degree and meteorological indices are the

main factors that affect significant change in vulnerability.

Key Words: ecological-economic-social system; vulnerability; Vulnerability Scoping Diagram model; geographically and

temporally weighted regression; Inner Mongolia
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Table 2 Vulnerability classification of EES system in the sandy region of Inner Mongolia
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Fig.3 Histogram of the mean values of vulnerability, exposure, sensitivity, and adaptability in each league of the sandy region

WATR LG AN7E 2010 2015 2018 4F i 55 X 43 SIHE I T 0.21x10° km? .0.37x10° km*.0.13x10° km?; (3) &
PASANE AERE AR T T ARERE Ay v i 55 R 1 MG 555 DX S, TET AR 43 S 1.48%10° km® (0.34%10° km?, 4 JfE
55 FARNE T PE RS 55 XS 5k, AL 43 5134 T 0.58x10° km® 0.87x10° km® ,0.38x10° km”

x4 EHEERET/km’
Table 4 Vulnerable area statistics

TR a5 B s

Ay N BARNESS . . = o]
. . Moderate Relatively high . .
Year None vulnerability Low vulnerability . - High vulnerability
vulnerability vulnerability
2000 1.04x10° 1.36x10° 2.21x10° 3.01x10° 3.90x10°
2005 1.56x10° 2.08x10° 3.42x10° 3.11x10° 1.36x10°
2010 1.23x10° 2.03x10° 3.88x10° 2.75%10° 1.63x10°
2015 1.30x10° 2.26x10° 2.80x10° 2.58x10° 2.60x10°
2018 1.42x10° 2.23x10° 2.79%10° 2.67x10° 2.42x10°

3.2.2  MEsSTE M 45 4B Ao B

HR A5 e 55 S 2% Ak B R S A 25 R (181 4)  DIRAK ok, NS P X EES B A RS 55 1 mZ2 b
BA WG 555 S AR X e T R A T A 5 e T o DX, LR S B Ay A S B 3 s [X A DX I 55 1
A, v p T TR T S = AT T A U PN 52 4 R v 0 D) e 3 T i AR Y RS 4 DA S
AH 2 AR Ak 34 5 5 508 T A D9 58 Ml DX BR R 7R 22 BT AR S AN P S R T B A D JIR T /50 43 M X AR St B B 25 AR A1
R B R E ) AR A R S B i, DL 2 T o AR R g Bk UG, B RN XS o A TR
52T, S BN ) DX ) A T R T AR LS 5 3 I A DX A ) 2 L X A SRR A, M S AN TP X
KF, BB AR VG HHL X 825 T | R AR
3.2.3  JEssPERAS K

X 19 ANAFAry B E 55 PEHE BT o B R 56 , B BE B I A AT S SR 4G I 45 15 T 78 B[] ) 91) L 1) 58 A8
o GERFWIES) - (1) RAEGRAS [ Hb X 32 B4 v T P 52 08 A B 422 B RINR AR DUJR ZR AP L IX | 5 vh
IS B A D T PG ) AR 0 S R % 2 A M X B B K R A S T A5 B T A 0 b X b A7 A B
55 PEFR BT B PP 91 1 e A 8 AR (AR 5 (2) 2B a5 PR B 20 1 il X H 5 AR st ) A T AN ], P9 58y 2R

http ; //www.ecologica.cn



6 ] HIUHK %F.2000—2018 4E NS TP IX “ A - -4 B A R BT M AR K O E R e [N 2 2279

HMERERARE Il REER R

4 EHEERETHES
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Table 5 Results of spatial principal component analysis
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Fig.6 Analysis of influencing factors in areas with significantlyreduced vulnerability
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Fig.7 Analysis of influencing factors in areas with significantlyincreased vulnerability
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