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Table 1 Evaluation index system for tourism economic system vulnerability
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Table 2 Standards of sensitivity and response capacity assessments for the tourism economic system in China

S i Hh =1 R ik G =
sl [0.05,0.14) [0.14,0.23) [0.23,0.31] Rl [0.22,0.81) [0.81,1.40) [1.40,1.99]
52 [0.00,0.03) [0.03,0.05) [0.05,0.08] R2  [-0.23,0.02) [-0.02,0.19) [0.19,0.40]
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Figure 1 The architecture of the back propagation (BP) neural network
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Table 3 Sensitivity, vulnerability, and coping ability index values of the tourism economic system of 30 provinces

(municipalities, autonomous regions) in China’ s mainland, 2017

“iy s R 14 By S R 14
b 0.178 0.124 1.438 TR 0.104 0.187 0.556
KHE 0.132 0.187 0.706 WL 0.115 0.170 0.678
L 0.098 0.187 0.523 Uil 0.142 0.155 0.913
iy 0.091 0.204 0.446 JAR 0.374 0.124 3.019
i 0.147 0.195 0.756 ] 0.139 0.178 0.778
LT 0.107 0.197 0.544 6T} 0.203 0.171 1.189
K 0.102 0.266 0.383 GINN 0.140 0.191 0.729
IR 0.100 0.267 0.375 il 0.148 0.204 0.727
i 0.229 0.156 1.471 Gl 0.142 0.215 0.66
i 0.163 0.122 1.333 =M 0.227 0.198 1.148
Wit 0.242 0.121 1.989 By 0.147 0.174 0.846
LB 0.188 0.166 1.13 Hl 0.091 0.256 0.356
fizye 0.198 0.152 1.303 TH 0.106 0.251 0.423
N 0.092 0.173 0.533 Il 0.089 0.208 0.430
IR 0.143 0.101 1.414 e 0.138 0215 0.644
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Figure 2 The hierarchical spatial distribution of sensitivity (a), coping ability (b), and vulnerability (c) of the tourism economic system of 30

provinces (municipalities, autonomous regions) in China’s mainland, 2017
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Table 4 The mean, range, standard deviation, and coefficient of
variation of vulnerability, sensitivity, and coping capacity of the
tourism economic system of 30 provinces (municipalities, autonomous

regions) in China’ s mainland, 2017

FEE e 2 2 A5 R AL

KOS 0.184 0.276 0.075 0.408
R 0.205 0.143 0.043 0.210

14 1.224 2.589 0.725 0.592
s 0.120 0.097 0.033 0.275
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R 0.176 0.150 0.044 0.250

14 0.770 1.082 0.350 0.455
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R 0.184 0.166 0.043 0.234

14 0.915 2.663 0.570 0.623
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Table 5 Factor detection results of geographical detectors

S5 R8 S6 R2 S4
q statistic 0.576 0.487 0.564 0.502 0.271
p value 0.028 0.179 0.052 0.012 0.213

O REEATLT L ACHT TG AR T LI T AR AR R, 8 1A Pl R R AR P TR 2L
R TEPE, 3 8 A PUAB LR NSt B HON T L T RS DO AR S TR )T 3R 12

http://www.resci.cn


User
高亮


2256

DA] I 5 b DX, MR A0 S B 1 200, RS I3 7= b 54
PRI =L 28546 1) Z2 04k 5 [0 & e, LA LGSR B AR e U
205 RGN U R S SSPERRRE . S6 (ABTIRIEA
b W MK L) AR iR T I A B KR i ¢
{E53 314 0.564 F10.502, g {EII KT 0.500, B AHHXT
26 T R G 5 PR A 2 [R) 4r A K . A
] Uil Y 22 55 06 s AR AR 5 AN ER IR B AR AL 2 DI A O
W B 4 il PR 35 0K % SR DL RBUR R AR e R
A X LR ) B i iE 48 U AR G U RR B PR
TSGR T M LA ok v A0 A SR i T 11
X TEE GRS P s it , ik liF 22 5 RGO A
Sy 2 BNREIR o X A T A0 e 6 v 114 e X7
TR VR F IR T 450, LARRRIRIiF 4 0 R 4
AR , 1l h X IR R R TF TR R B . SR
Jite IE LA A B K S5 B I TR TR 28 5 R R 1Y) R A A
7 I T 15 T e iE A R IR 250 S B iR R 2 U
RGN XTRE S o PR, £ a0 b DX T 28 9% % e
P 1 TR Ui 22 W S 7 2 MR ATAR i 22 U R e M s P 1Y
LR . ROCHHE I I BCL R L) 1Y g (2
0.487, g fH/IN T+ 0.500 , 1 ] H T il Ui 28 T 2R e i 55
PEZS )70 S BRI /N . SA G liF AN it I
S L E ) B g (B8 0.271, Bd BH H X iR i 4 5 &
G i 551 A5 8] 43 S A s Wi e /N, 3k 5 v ) R
Jite E SO A il T ol A MO P S AR A B SR O A
—F,
3.2.2 ZZHAZM 5Bt

A8 H AR AT LIRS AS [A] PR - 2 ) 3 () 4 O
7 H I IR 555 X iR iR 4 5 AR G e 5 M A [ S 1Y)
BRI . P AR 25 R WoR (3R 6) , S4 (i
WEAMCYA g iz B L E ) 5 S5 (PRl 2544 22
FEALFE X0 952 A} 0.857, 5 S6 ( A e i A%k
AR BB ) 938 HAE M 0.709, 5 R2 (il liF
W ARG KR ) B S HAH M 0.679, 5 RS (HH L 5

6 HIIBIRMSBHIZEIRMLE

Table 6 Interactive detection results of geographical detectors
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Table 7 Ecological detection results of geographical detectors
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Spatial differentiation of tourism economic system
vulnerability based on BP neural network in
different provinces of China

MA Huigiang"?, LIAN Qianwen’, LUN Yuchao?®, XI Jianchao?

(1. College of Culture and Tourism, Shanxi University of Finance and Economics, Taiyuan 030000, China; 2. Institute of
Geographic Sciences and Natural Resources Research, CAS /Key Laboratory of Land Surface Pattern and Simulation, Beijing
100101, China; 3. College of Geographic Sciences, Liaoning Normal University, Dalian 041000, China)

Abstract: Vulnerability evaluation of tourism economic systems and influencing factor
identification are necessary for improving the quality of regional tourism development and
formulating a scientific strategy for such development. This study constructed an index system of
vulnerability assessment of tourism economic system from three aspects of vulnerability,
sensitivity, and coping ability of the system. By using the back propagation (BP) artificial neural
network model, vulnerability evaluation index, geographic detector, and other research methods,
the spatial differentiation characteristics and influencing factors of tourism economic system
vulnerability of 30 provincial-level administrative units in China (excluding Tibet, Hong Kong,
Macao, and Taiwan) were evaluated and analyzed. The results show that: (1) The tourism economic
system of China is in a state of high vulnerability, medium sensitivity, and high coping capacity as
a whole, and the vulnerability, sensitivity, and coping ability of China’s tourism economic system
are clearly different among the examined provinces; (2) The vulnerability, sensitivity, and coping
capacity of China’ s tourism economic system present the characteristics of clustering and
polarized distribution. The vulnerability of the tourism economic system in the eastern region is
relatively high, with significant internal differences, while the vulnerability of the central and
western regions is relatively low, with less obvious internal differences; (3) The spatial
differentiation of vulnerability in China’s tourism economic system is the result of the joint action
of different influencing factors, among which the diversification of industrial structure has the
greatest influence on the spatial differentiation of vulnerability, and the proportion of tourism
foreign exchange income in total tourism income has the least influence on the spatial
differentiation of vulnerability. The results of this study provide some scientific basis for enriching
the theory of sustainable tourism development and solving the problems of improving the quality
of tourism economy.

Key words: tourism economic system; vulnerability; BP neural network; geographical detector;
spatial differentiation
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