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Spatial and temporal coupling research of economic resilience and ecological

resilience in The Northern Slope Economic Belt of Tianshan Mountains

WANG Xinxing, ZHAO Xueyan "
College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China

Abstract: How to balance the relationship between economy and ecology to cope with external disturbance and impact has
become the key to promote regional sustainable development. This study underscores the importance of understanding the
intricate relationship between economic and ecological resilience in the Northern Slope Economic Belt of Tianshan
Mountains. By using the theory of resilience, this paper establishes a comprehensive framework that integrates both
ecological resilience and economic resilience. Based on multi-source data, the study analyzes the spatio-temporal coupling
characteristics of economic and ecological resilience using the coupling coordination degree model and kernel density
method, and the influences of each element on the coupling coordination degree of the two were explored in the NSEBTM.
The results show that (1) from 2000 to 2020, the economic resilience of the NSEBTM is generally at a medium level,
showing the spatial trend of “the middle section > the west section > the south part > the east section”. (2) The overall
level of ecological resilience remains low, demonstrating a spatial distribution pattern of “higher in the northwest and lower
in the southeast” and “aggregation of low values and dispersion of high values”. (3) Economic resilience and ecological
resilience have consistently been in a state of “dissonance” , gradually transitioning from a mild mismatch to an imminent

mismatch. Furthermore, the coupling coordination degree is higher in the western and central section compared to the
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eastern section and southern part.(4) The components related to ecological and economic resilience impact differently the
degree of coupling coordination. Among them, ecological system resistance and economic potential resilience have the
strongest inhibitory effects on the ecological-economic resilience coupling, whereas the ecological system recovery and
economic structural resilience have the strongest driving effects. In conclusion, By analyzing the spatio-temporal dynamics
and identifying key influencing factors, we provide a comprehensive perspective that can inform sustainable development
policies. Balancing these two critical aspects is essential not only for the present stability of the region but also for ensuring

its long-term viability in the face of future challenges.

Key Words: economic resilience ; ecological resilience ; coupling coordination degree; spatio-temporal characteristics; The

Northern Slope Economic Belt of Tianshan Mountains
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Fig.1 Overview of the study area
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Table 1 Weights of indicators of economic resilience
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Table 2 Weights of ecological resilience indicators
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Table 3 Calculation method of ecological resilience
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Fig.2 Economic Resilience Index and variation coefficient of the NSEBTM
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Fig.3 Spatial and temporal changes of economic resilience in the NSEBTM from 2000 to 2020

s (Kl 4) . BARKEHE ,2000—2010 4EA4 S HIPERS A T R, IR 0.40% ,2010—2020 4EZ218 T, 15 16 A
0.80% . TEUCIIE], K LAty 28 55 AL I i DX 22 S e T4 /N, 8 5 R B 0.759 5% 0.743, MWAEST)
PERRI B R Y ATF |, KR F1KF>HEHT K>3 1 F1 K Herp R 7 KA g v, Je 48 Bt o A Bz 7
1 1.3—2.0 £ (H 2P BN T B E; 38 W 17K PRAR, A AR AR B e, B2 I8l L a3 34mE ok 12.12%

O ##h WEH BaENS O SEhsE

% 0.4 12 ¢
E 03 2 10}
g O G
#HZ 02 M8 06| [
s o g 7
ﬁﬁ 0.1 mi‘é 04r
S 3 0.2+
é 0 LB e . . LB 0 . - R E L 5
2005 2010 2015 2020 2005 2010 2015
44y Year

B4 RULEESFHEESTEEETNERREH
Fig.4 Ecological Resilience Index and variation coefficient of the NSEBTM
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