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Spatio-temporal pattern evolution and trend prediction of tourism ecological

security in the Yangtze River Economic Belt since 1998

WANG Zhaofeng™ , CHEN Qingqing
Tourism College of Hunan Normal University, Changsha 410081, China

Abstract: Tourism ecological security is the basis of sustainable development of tourism. Based on Driving force-Pressure-
State-Impact-Response ( DPSIR) model, an evaluation index system for tourism ecological security in the Yangtze River
Economic Belt is constructed. Meanwhile, a combination of entropy weight TOPSIS ( Technique for Order Preference by
Similarity to an Ideal Solution) method, spatial variation model, standard deviation ellipse model, grey dynamic model and
other methods is adopted to analyze and characterize the spatio-temporal dynamics of security level for tourism ecology along
the Yangtze River Economic Belt during the period between 1998 and 2017, further with which a sensible prediction is
made for its future pattern of spatial distribution. The results are as follows: (1) The average level of tourism ecological
security in the Yangtze River Economic Belt is 0.305, with the comprehensive indicator increases from 0.207 to 0.439 in a
status of stable improving. The security level raises from less safety grade to critical safety grade. (2) The number of
provinces with unsafe grade and less safe grade for tourism ecological security gradually decreases while that with critical

safety grade increases. Overall, it is at the critical stage of transition from middle and low level to high level. (3) The
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spatial variation degree of tourism ecological security keeps increasing with prominently spatial difference features. The
overall spatial evolution pattern appears eastern > western > central tendency. At the same time, the low value area
obviously migrates to the southwest. (4) The spatial distribution of tourism ecological security indicates northeast-southwest
tendency, while the trajectory of gravity center presents the variational tendency of northwest—mnortheast—southeast. Spatial
distribution range is distributed first and then gathered. The prediction results show that the gravity center of tourism
ecological security will move to the northeast while the spatial distribution range will shrink in the east-west and north-south

directions in 2018—2030. Therefore, the spatial spillover effect is not obvious.

Key Words: tourism ecological security; spatio—temporal pattern; trend prediction; DPSIR model; the Yangtze River

Economic Belt
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Fig.1 DPSIR conceptual model of tourism ecological security evaluation
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Table 1 Evaluation index system of tourism ecological security in the Yangtze River Economic Belt
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Table 2 Evaluation criteria of tourism ecological security in the Yangtze River Economic Belt
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Fig.2 Variational tendency on tourism ecological security in the Yangtze River Economic Belt and the three major zones
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Fig.3 Box plots of tourism ecological security of each city and province in the Yangtze River Economic Belt
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Fig.4 Spatial distribution of tourism ecological security types in the Yangtze River Economic Belt
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Table 3 Spatial variation function fitting parameter of tourism ecological security in the Yangtze River Economic Belt

o fy P Yeget A Yo N WA PRI K
Year Range/km The nugget The sill Nugget coefficient Fitting model cocfficient
1998 30.99 2.79x10* 2.73x10° 0.898 iR 0.676
1999 30.99 7.70x10* 2.83x10° 0.728 Eizg 0.538
2000 30.99 4.60x10* 4.82x103 0.905 iR 0.720
2001 30.99 6.97x10* 3.54x10° 0.803 BRik 0.701
2002 28.86 1.18x10° 1.86x10? 0.936 [t 0.936
2003 25.94 1.14x10° 2.34x10? 0.951 [0 0.587
2004 28.36 2.05x10° 2.17x10? 0.905 [0 0.771
2005 19.87 1.52x10° 9.02x10° 0.831 EiFg 0.598
2006 28.00 2.47x10° 2.60x10? 0.905 [ 0.763
2007 26.10 2.84x10° 2.58x10? 0.890 i 0.537
2008 24.23 2.83x10° 2.29%10? 0.876 [ 0.733
2009 25.13 2.91x10° 2.68x10? 0.891 i 0.690
2010 22.49 3.00x10° 2.70x10? 0.889 [ 0.664
2011 21.96 2.98x10° 2.46x10? 0.879 i 0.868
2012 19.50 3.34x10° 2.33x10? 0.857 [ 0.904
2013 9.15 1.00E+05 9.06x10° 0.999 R 0.798
2014 3.72 2.00x10* 5.95x10° 0.966 L 0.791
2015 5.34 1.00E+05 5.80x10° 0.998 L 0.781
2016 6.47 4.20x10* 8.68x10° 0.952 EiFg 0.884
2017 6.93 3.90x10* 4.41x103 0.912 BRI 0.625
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Fig.5 Kriging interpolation simulation for tourism ecological security in 1998,2005,2011 and 2017
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Fig.6 The standard deviation ellipse and gravity center transfer path of tourism ecological security in the Yangtze River Economic Belt
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Fig.7 The moving distance of gravity center of tourism ecological security in the Yangtze River Economic Belt and the variation of short

and long axis from 1998 to 2017
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Fig.8 The prediction of spatial pattern of tourism ecological
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