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Spatiotemporal evolution and trend prediction of the vulnerability of tourism-

economy-ecosystem in the Yangtze River Economic Belt

HE Xiaorong, PENG Kunjie* , XU Chunxiao
Tourism College of Hunan Normal University, Changsha 410081, China

Abstract: By selecting panel data from 2004 to 2018, this paper explores characteristics of tourism-economy-ecosystem
spatio-temporal variations and trend prediction in Yangtze River Economic Belt with Vulnerability Research Method, Hot
Spot Analysis, Spatial Variation Model, and Gray Prediction Model. Key research findings include: (1) from 2004 to
2018, the overall Vulnerability Index of the Yangtze River Economic Belt rose with fluctuations. Among all provinces and
cities in China, the Vulnerability Index depressions are mainly in the eastern region, where the index is developing
steadily ; the peak value mainly occurs in the western region, with the index decreasing significantly. The spatial distribution
of the overall sustainable development level from high to low is the eastern region, the central region and the western region,
but the sustainable development level in the western region is likely to surpass that in the central region in the future. (2)
The Vulnerability Index of the Yangtze River Economic Belt shows agglomeration expansion. The spatial and temporal
distribution of hot spot analysis has changed significantly. The number of cold spots has decreased, while the number of hot
spots has increased, which confirms that the value of vulnerability in the overall region is increasing. (3) The spatial

differentiation characteristics of the Vulnerability Index in the Yangtze River Economic Belt have changed in different stages.
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The differentiation characteristics of “dispersion in the east and agglomeration in the west” have gradually been altered, and
the overall index has presented a balanced development trend. (4) By predicting and calculating the regional Vulnerability
Index of the Yangtze River Economic Belt from 2019 to 2023, it is found that the Vulnerability Index between 2019 and
2023 outperforms the index from 2014 to 2018. The development hidden danger caused by the high Vulnerability Index of
the tourism-economy-ecosystem of the Yangtze River Economic Belt gradually became a realistic question which people must

face to.

Key Words; Vulnerability Index; spatio-temporal variations; trend prediction; the Yangtze River Economic Belt
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Fig.1 Tourism-Economy -Ecosystem sensitivity-resilience-vulnerability index of the Yangtze River Economic Belt
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Fig.3 Distribution of cold and hot spots of vulnerability index in the Yangtze River Economic Belt from 2004 to 2018
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Fig.4 Kriging interpolation simulation of the vulnerability of tourism-economy-ecosystem in the Yangtze River Economic Belt from 2004

to 2018

F2 KIZFHRE-EF-ETRERBUETALTERBUSSH
Table 2  Fitting parameters of the spatial variation function of the vulnerability of tourism-economy-ecosystem in the Yangtze River

Economic Belt

Y A YedxfE R P B M AR P R

Year Range/km The nugget The sill Nugget coefficient Fitting model Determination coefficient
2004—2008 16.645 0.106 1.495 0.929 Gaussian 0.587
2009—2013 10.011 0.068 1.006 0.933 Gaussian 0.728
2014—2018 8.67 0.049 0.834 0.941 Gaussian 0.869

2.4 KITATFHRIGE-A 5 -E B RGM 5 1 & e mi
FET A GM(1,1) TR {5 1) DPS9.50 &/, LA 2004—2018 4F4% X 1, 2 45 e 55 7E 48 55 J5 4k B
WS HOR E R AR 2250 SN ARy R 5, B AR 22 BT ECK 5, HEMBLGEE A 3] 2019—2023 4745 X 45,
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Table 3 Forecast of vulnerability development of tourism-economy-ecosystem in the Yangtze River Economic Belt

HiIX. Region 2019 2020 2021 2022 2023 2019—2023
i 0.224 0.220 0.217 0.214 0.212 0.217
PN 0.402 0.409 0.418 0.427 0.438 0.419
Wi 0.382 0.404 0.436 0.481 0.544 0.449
L 1.227 1.352 1.490 1.643 1.812 1.505
AN 1.041 1.275 1.562 1.909 2.325 1.623
L 0.324 0.301 0.280 0.260 0.242 0.282
fiilE] 0.632 0.674 0.729 0.800 0.886 0.744
HEK 0.612 0.636 0.663 0.693 0.727 0.666
)i 0.824 0.889 0.961 1.043 1.133 0.970
Bt 0.896 0.732 0.617 0.552 0.534 0.666
Paye) 1.357 1.414 1.487 1.579 1.692 1.506
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Fig.5 Comparison radar chart of the vulnerability index of

tourism-economy-ecosystem in the Yangtze River Economic Belt
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