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1
Fig.1 The theoretical framework of economic system vulnerability in frontier cities
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Table 1 Border city economic system vulnerability index system
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Table 2 Changes in vulnerability assessment values in major cities

.2000

e

.2011

”»

2000 2006 2011 2016
0.390 0.412 0.284 0.216
0.379 0.312 0.270 0.224
0.212 0.217 0.259 0.450
0.322 0.444 0.548 0.277
0.254 0.291 0.311 0.320
0.342 0.328 0.268 0.316
0.295 0.278 0.343 0.360
0.427 0.522 0.473 0.347
0.241 0.349 0.509 0.313
0.479 0.460 0.378 0.509
0.256 0.457 0.439 0.485
0.374 0.396 0.454 0.407
0.200 0.451 0.400 0.274
0.315 0.284 0.448 0.234
0.444 0.352 0.376 0.322
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Table 3 The main factors affecting the vulnerability of China’s border cities” economic systems are decisive
GDP
2000 0.334 0.463 0.407 0.394 0.491 0.498 0.501 0.252 0.421
2006 0.558 0.499 0.322 0.465 0.324 0.555 0.204 0.279 0.495
2011 0.474 0.683 0.332 0.334 0.432 0.498 0.246 0.171 0.514
2016 0.431 0.503 0.268 0.336 0.712 0.571 0.380 0.333 0.294
Table 4 Major factors affecting the vulnerability of economic systems in various regions
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Vulnerability of the outward economic system in China’s border areas

ZHAO Li', WANG Zeyu’

(1.School of Geography, Liaoning Normal University, Dalian 116029, China;

2.Marine Economics and Sustainable Development Research Center, Liaoning Normal University, Dalian 116029, China)

Abstract: The ultimate goal of vulnerability research is to strengthen the anti-disturbance ability to a-
chieve sustainable development. Based on the connotation of the export-oriented economic system of
border cities, an indicator system was constructed from two levels of sensitivity and resistance and
three scales of foreign economy, social environment, and national factors. The entropy-TOPSIS
method was used to measure the economic system of 45 border cities. Vulnerability index and quanti-
tative analysis of the impact factors of the economic system in the border area using geographic detec-
tors. The results show that: @ from 2000 to 2016, the vulnerability of the economic system in
China’s border regions experienced a trend of rising first, then falling, and local abrupt changes;
@ The regional spatial differentiation characteristics of the vulnerability of the economic system of
border cities are obvious, of which the western region and Inner Mongolia are overall vulnerable. The
degree of decrease in sex is large, and the internal trend is balanced. The degree of vulnerability re-
duction in the northeast and Yunguang areas is low, while the northeast area tends to be in a higher
fragility equilibrium state; @ Vulnerability extreme points are mostly found in areas with cold foreign
economic activities, hot spots or local economic backwardness, poor social construction foundations,
and sudden changes in economic development; @ The main impact factors of foreign economic vul-
nerability in border areas are found based on geographic detector analysis. and according to the factor
detection and determination power, the future development direction at the national and regional lev-
els is proposed.

Key words: Chinese border;outward economic system;vulnerability; temporal and spatial differentia-

tion; geographic detector





