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Coupling Measurement and Interactive Response of Economic Development
Quality and Ecological Resilience in China’s Land Border Areas
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Abstract; [ Objective | The coupling coordination relationship between economic development quality and
ecological resilience, and its dynamic evolution form process were explored, and the coordination role and
response mechanism of economic development and ecological protection were clarified, so as to provide
theoretical reference for efficient resource allocation and urban-rural integrated development in land border
areas. [ Methods | The coupled coordination model and kernel density estimation were used to measure and
depict the coupling relationship and distribution pattern between economic development quality and ecological

resilience. Finally, the P-VAR model was employed to elaborate and verify the interactive response
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relationship between the two systems. [Results] O From 2000 to 2020, the coupling coordination degree
between economic development quality and ecological resilience in border areas ranged from 0.183 4 to 0.272 8,
showing an “initial decline followed by an increase” evolutionary characteristic. The coupling coordination degree of
each border area gradually evolved from a unimodal shape to a bimodal manifestation. @ The pulse response
of ecological resilience to the quality of economic development in the northern, northwestern of China, and
Xizang border areas was negatively impacted., while the pulse response of ecological resilience to the quality
of economic development in the northeast, northwest, and southwest border areas of China was positively
impacted. @ The contribution rate of the quality of economic development to ecological resilience in border
areas is gradually increasing., while the contribution rate of ecological resilience to the quality of economic
development was gradually decreasing. The contribution rate of the interactive response between the two
systems in the northwest border area was higher than that in other border areas of China. [ Conclusion ]
There are significant regional differences in the coupling, coordination and interaction of economic
development quality and ecological resilience in China’s land border areas, so it is beneficial to promote the
sustainable use of economic elements and ensure the ecological security of land space in China’s land border areas.

Keywords: quality of economic development; ecological resilience; coupling measure; interactive response;
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Fig.1 Coupling interaction mechanism between economic development quality and ecological resilience
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Fig.2 Topography and zoning map of China’s land border areas
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Fig.3 Dynamic evolution of coupling coordination degree kernel density of China’s land border areas from 2000 to 2020
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Table 4 Variance decomposition of ecological resilience at China’s land border areas

- A AT 2 %%

i T34 5 1K Fb X 0 0 B X 7 4 B X TERUE i o 4 B X
1 11.224 2.689 9.806 24.894 60.610 45.783
2 13.031 8.470 15.664 28.648 68.931 48.468
3 14.847 16.274 17.588 44.328 70.043 50.712
4 17.642 17.683 18.327 47.253 71.281 52.489
5 21.794 19.942 19.256 48.598 72.353 54.608
6 23.104 21.846 21.301 49.603 73.420 56.890
7 26.012 22.785 22.100 50.523 74.440 58.105
8 30.243 24.081 23.507 51.476 75.278 60.774
9 31.898 25.226 24.106 52.477 76.107 64.382
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Table 5 Variance decomposition of economic development quality at China’s land border areas

i SV RIER T2/ %
e IX ARALA T X V4 P 325 X P4 B2 35 X Pk A 3 X Fii 3t 321 55 X
1 100.00 100.00 100.00 100.00 100.00 100.000
2 93.898 97.463 90.193 96.606 96.605 94.752
3 90.660 90.339 86.867 84.106 94.686 91.219
4 87.452 86.280 84.601 81.110 92.598 89.653
5 85.768 84.111 82.895 79.652 91.443 88.194
6 83.119 82.072 81.744 78.441 90.876 86.441
7 81.797 81.876 80.493 77.845 89.108 84.026
8 79.484 80.018 79.651 76.551 88.550 81.503
9 77.171 79.347 78.137 75.480 87.097 79.836
10 76.285 78.619 77.498 74.983 86.735 78.421
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