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Integrated evaluation of ecological sensitivity and its spatiotemporal

evolution characteristics of karst mountainous cities
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(1.College of Geography and Tourism, Chongqing Normal University s
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Abstract; [ Objective] This study aims to reveal the ecological sensitivity and spatiotemporal evolution
characteristics in Guiyang from 2000 to 2020, to enrich the systematic research framework of the ecological
sensitivity, and to provide scientific evidence for the ‘ecological city” and the construction of an ecological
civilization city in Guiyang. [ Methods] Based on the ecological and environmental issues of karst ecosystems
in Guiyang and the strategic development needs of a strong provincial capital city, an integrated ecological
sensitivity evaluation system was constructed using four dimensions: soil erosion sensitivity, desertification
sensitivity, biodiversity sensitivity and human disturbance sensitivity. GIS technology and spatial
autocorrelation analysis were employed to reveal their spatiotemporal evolution characteristics. [ Results | (1) The

overall ecological sensitivity of Guiyang was primarily mild, with the area of mild sensitivity increasing from
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65.19% in 2000 to 75.65% in 2020, showing an overall upward trend, while the proportion of moderately sensitive
and higher-grade areas had decreased, indicating an improvement in Guiyang' s ecological environment. (2) The
majority of moderately sensitive and higher-grade areas were located in the southeastern and southwestern parts of
Huaxi District, the eastern and northeastern parts of Kaiyang County, the central part of Xifeng County,
and the western parts of Xiuwen County and Qingzhen City, with a fluctuating and narrowing trend in
distribution, while other areas had relatively lower sensitivity. (3) During the study period, the sensitivity
levels of various dimensions in Guiyang varied and did not change synchronously. Desertification sensitivity
was high and showed a decreasing trend, soil erosion sensitivity was relatively high with significant
variability, human disturbance sensitivity was generally increasing, and biodiversity sensitivity was low with
relatively slow changes. (4) The global Moran's I indices of the comprehensive ecological sensitivity for five
time points from 2000 to 2020 in Guiyang were 0.737, 0.799, 0.773, 0.733 and 0. 680, respectively.
Ecological sensitivity showed a positive spatial autocorrelation and the correlation had weakened over time.
The distribution characteristics were dominated by high-high and low-low clustering, but the degree of
aggregation was weakening, indicating a trend towards spatial dispersion in the distribution of ecological
sensitivity. [ Conclusion ] The ecological sensitivity in Guiyang was primarily mild and the proportion of this
level was increasing, while the area of moderately sensitive and higher-grade areas were decreasing,
suggesting that the ecological condition of Guiyang had been well maintained and the ecological environment
in moderately sensitive and higher-grade areas had been improved.
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Fig. 1 Evolutionary maps of the four dimensions of ecological sensitivity in Guiyang City from 2000 to 2020
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Fig. 2 Evolutionary map of the comprehensive ecological sensitivity in Guiyang City from 2000 to 2020
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Table 3 Distribution of comprehensive ecological sensitivity zones in Guiyang City from 2000 to 2020

P A B T B UK Hh L B e BE UK e R
A/ km?® B/ %0 WA/km® B/ WA/km® WB/% 0 WAU/km® B/ WAU/km® B/ %

2000 4 2253.9 28.02 5243.9 65.19 491.7 6.11 49.1 0.61 4.4 0.07
2005 4F 3714.2 46.18 3984.6 49.54 303.9 3.78 37.5 0.47 2.8 0.03
2010 4 3234.4 40.21 4429.6 55.08 345.3 4.29 32.3 0.41 1.4 0.01
2015 4 1215.8 15.12 5822.2 72.39 898.3 11.17 98.6 1.23 8.1 0.09
2020 4 1487.1 18.49 6084.7 75.65 436.9 5.43 32.1 0.41 2.2 0.02
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3 20002020 EREEHRUEEERET

Fig. 3 Chart of sensitivity levels and changes across
dimensions from 2000 to 2020
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3.3.1 A&#MAERERAMESH  FIH GeoDa
FEXT 5B T 2000—2020 4R 4545 A A5 BURPE HEA T 25 1] H
AT AR IR 4, 4% Moran's 10, RIZEWF5E
I B PN Bt BT 255 A A5 UM A 2 1) B AT IR A OGO
Z. MIE [k F 20002005 4F, 427 Moran's T 4

IR A I 18] A 38 A2 A BT . AERTIEI BEN, p (H
H/NTF 0,01, R HE L 99 %0 1Y BAR AR Z 51
KT 2.58, RHUITE 990 W EAFE T st T Zr 58
R 2 (8] 0 A AR B 3 Rk S 2/
Moran's T FH{BL, Fifl B 5] %) v A8 B0 A 22 R R R 34, &
B 5% FH T 25 A 2R SRR 1 23 8] 4 SRR AE A BT U 58
®4 2000—2020 FREATESHBREES
Moran's I i§# it
Table 4 Global Moran's I Index statistics for ecological

sensitivity in Guiyang City from 2000 to 2020

A 2000 4F 2005 4 2010 4F 2015 4F 2020 4F
Moran's I~ 0.737 0.799 0.773 0.733 0.680
7 45,1948 19,0132 47,4129 14,9705 41.7556

0.001°"" 0.001"""  0.001"""  0.0017""

p 0.001 %%
e ARERTE LY B MK F R,
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Fig. 4 Local indicators of spatial association (LISA) cluster maps of ecological sensitivity in Guiyang City from 2000 to 2020
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