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Abstract: [ Objective] The aim of this study is to scientifically assess the tourism ecological safety, which is
of great practical and theoretical significance for the high quality development and low carbon transformation
of tourism in the Yangtze River Economic Belt. [ Methods | The Yangtze River Economic Belt was taken as a
case study. The ‘DPSIR-DEA’ index framework was adopted to construct a regional tourism ecological
safety assessment system from an efficiency perspective. The spatial and temporal evolution process and
influencing factors of tourism ecological safety in the Yangtze River Economic Belt from 2008 to 2019 were
analyzed through exploratory spatial analysis and GTWR model. [ Results] (1) From 2008 to 2019, the
tourism ecological safety of the Yangtze River economic zone showed fluctuating change characteristics,
showing a ‘W’ spiral upward trend. (2) From 2008 to 2019, the spatial and temporal evolution pattern of

tourism ecological safety of the Yangtze River economic zone had strong spatial variability, showing ‘overall
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stability, local fluctuations’ characteristics, in space, the central region tourism ecological safety spatial
variation was small, the Yangtze River Delta region, Chengdu-Chongqing region tourism ecological safety
volatility. (3) The main factors affecting the Yangtze River economic belt tourism ecological safety were
economic, social, environmental and other aspects, and there were significant spatial differences in various
aspects. The existence of strong spatial and temporal non-smoothness of factors influencing tourism
ecological safety were revealed. [ Conclusion | The tourism ecological security in the Yangtze River Economic
Zone from the perspective of efficiency were measured and evaluated to provide new perspectives for the high-
quality development of tourism and the coordinated development of regional tourism. It will help to enable
the value of tourism as an important contribution to the strategy of ‘Greater Protection, No Greater
Development’ of the Yangtze River Economic Belt.

Keywords: tourism ecological security; efficiency; exploratory spatial analysis; GTWR; Yangtze River

Economic Belt
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Fig. 2 DPSIR conceptual model of tourism ecological security evaluation
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Table 2 The factor selection and description
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Table 3 The summary of tourism ecological security

I T 2008 £ 2009 4F 2010 4 2011 4 2012 4 2013 4F 2014 4 2015 4F 2016 4F 2017 4 2018 4F 2019 4F

REHEW 1.290 1.408  1.504  1.450  1.375
HERT 0.820  1.260  1.395  1.619  1.547
FH 1L T 1.100  1.282  1.135  1.211  1.472
g T 0.550  1.811  1.713  1.610  1.660
(RG] 1.130  1.597  1.644  1.744  0.560
# 111 0.450  1.339  1.397  1.376  1.791
&AeT 1.290  1.329  0.267  0.289  1.381
AR 0.580  0.508  0.617  0.728  0.688
T 0.300  0.237  0.155  0.151  1.320
AT 0.580 1.146 0.400  0.378 1.304
[ 0.470  0.467  1.145  1.178  0.734
B M T 1.320  0.329  1.106  1.116  0.510
AT 1.350  1.469  1.217  0.788  0.435
T T 1.180  1.403  0.521  0.531  0.522
Kb 1.380  0.472  0.495  0.516  0.455
HER T 0.130  0.078  0.038  0.032  0.028
Elvigit 0.120  0.082  0.039  0.043  0.048
HEN 0.340  0.045  0.068  0.139  0.029
YoM i 0.090  0.051  0.096  0.101  0.065
B 0.190  0.065  0.042  0.047  0.037
&7 0.110  0.037  0.020  0.022  0.039
izl i} 0.210 0.043 0.020  0.013 0.013
J& LT 0.090  0.033  0.022  0.017  0.017
W T 0.130  0.099  0.077  0.049  0.031

¥l 0.050 0.015  0.022  0.015  0.014
LT 0.380  0.066  0.016  0.009  0.008
W BH T 0.110  0.029  0.008  0.011  0.027
SR T 0.100  0.037  0.026  0.020  0.027

A4 0.110  0.004  0.022  0.025  0.005
0 Iz i 0.130  0.034  0.017  0.012  0.007

YA 0.470  0.338  0.283  0.273  0.302

1.490 1.430 1.382 1.345 1.298 1.315 1.460
1.670 1.390 1.185 1.473 1.369 1.387 1.540
1.410 1.410 1.361 1.338 1.499 1.519 1.690
1.460 1.390 1.292 1.168 1.147 1.162 1.290
0.340 1.130 1.236 1.345 1.281 1.298 1.440
1.840 1.660 1.324 1.266 0.518 0.524 0.580
1.370 1.590 1.496 1.323 0.574 0.582 0.650
0.910 1.270 1.217 1.337 1.200 1.215 1.350
1.170 1.250 1.358 1.368 1.198 1.213 1.350
0.540 0.650 0.477 0.432 1.544 1.564 1.740
0.600 0.690 1.133 1.087 0.612 0.619 0.690
0.390 0.580 1.118 0.637 0.687 0.696 0.770
0.330 0.360 0.326 0.377 0.576 0.584 0.650
0.380 0.590 1.135 0.557 0.513 0.520 0.580
0.500 0.540 0.456 0.435 0.603 0.611 0.680
0.030 0.050 0.099 0.108 0.140 0.142 0.160
0.030 0.050 0.061 0.084 0.139 0.141 0.160
0.010 0.020 0.029 0.035 0.083 0.084 0.090
0.050 0.060 0.061 0.077 0.097 0.099 0.110
0.030 0.040 0.057 0.084 0.117 0.118 0.130
0.040 0.050 0.040 0.063 0.121 0.123 0.140
0.010 0.020 0.049 0.081 0.110 0.111 0.120
0.020 0.030 0.038 0.044 0.150 0.152 0.170
0.030 0.030 0.036 0.040 0.058 0.058 0.070
0.020 0.040 0.081 0.095 0.103 0.104 0.120
0.010 0.010 0.012 0.015 0.045 0.045 0.050
0.050 0.040 0.030 0.066 0.088 0.089 0.100
0.020 0.030 0.034 0.053 0.088 0.089 0.100
0.010 0.020 0.043 0.084 0.091 0.092 0.100
0.010 0.020 0.037 0.064 0.062 0.063 0.070
0.264 0.305 0.331 0.341 0.345 0.350 0.390
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Fig. 3 Spatial distribution of relative length of the LISA time path
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Fig. 4 Spatial distribution of tortuosity of the LISA time path
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Table 4 Spatiotemporal transition matrices of LISA

R[] Bt ZH HH LH LL HL i Bt Lt #) SF SC
HH 0.701 0.149 0.046 0.103 Typed 429 0.780 0.198 0.795
LH 0.158 0.667 0.158 0.018 Typel 54 0.098
2008—2013 4F
LL 0.015 0.071 0.884 0.030 Type2 55 0.100
HL 0.111 0.025 0.185 0.679 Type3 12 0.022
HH 0.810 0.110 0.000 0.080 Type0 484 0.880 0.115 0.885
LH 0.059 0.824 0.118 0.000 Typel 25 0.045
2014—2019 4
LL 0.011 0.048 0.923 0.018 Type2 38 0.069
HL 0.065 0.000 0.039 0.896 Type3 3 0.005
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Table 5 The comparison of model results

28 OLS GTWR
AlCc 611.496 89.050
R*? 0.328 0.577
R* Adjusted 0.324 0.575
X, 0.554
X, 0.488
X —0.864
X, 0.807
X —0.464
X 0.571
X; 0.185
X 0.375
Intercept —0.037

MEERATLLE L . GTWR 9 R*H 0.577, i &K
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Fig. 5 The change of the economic factors
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Fig. 6 The change of the environmental factors
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Fig. 7 The change of the social factors
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