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Driving factors and prediction of landscape
ecological risk in typical karst basin

—A case study in Dabang River basin

He Mingchun"?, Dong Hui"*, Chen Luomin"?*, Zhou Zhongfa"*
(1.School of Karst Science, Guizhou Normal University, Guiyang, Guizhou 550025, China;
2.State Engineering Technology Institute for Karst Desertification Control , Guiyang, Guizhou 550001, China)

Abstract: [Objective] To map the distribution of landscape ecological risks in the Dabang River basin, we
conducted in-depth analyses of the factors underlying landscape ecological risk in typical karst river basins and
performed multi-scenario predictions to provide a scientific basis for enhancing local ecosystem stability and
protecting the karst ecological environments. [ Methods] An ecological risk assessment model was constructed
integrating spatial autocorrelation analysis, optimal parameter geodetector, and multi-scenario simulation, we
examined the ecological risk was examined in the Dabang River basin from 2013 to 2023. [Results] D The largest

land-use area transformation within the basin occurred between cultivated and forest land, with the most intense

75 B 81 :2025-04-21 &3 H #8 : 2025-06-15 X A B#:2025-06-17

BEIRE : E K H AR5 4 000 A I R G0 AR R BT 8500 52 m ML 98 7 (42161048) 5 5 M 48 BRI 0 B (B RS Sk -ZK
[2023]—#% 258) 5 BN A BHE TR0 H GRS F & YWZ[2025]00D)

FE—1EE AT A (2000—) ,  CE G, F R WL W58 Az B9 J7 1] 2 16 197 e 10 Ml JRU St Pl MO &) % 1. Email : 232200171835@gznu.
edu.cn,

BISIEE T 2 (1986—) , w (B, s M A ST BT A, B -1 W oz, A1 A= 5 0, 3 2 A 38 s 30 65 /K S5 30 X O T A B 58 . Email :
201808010@gznu.edu.cn,



% 5 4 o Y A A6 e R I ST A U 5 O A 2 XL BIR sl PR 3R B T 219

period of change from 2018 to 2023. @ Ecological risk in the basin had gradually improved. Medium-high-risk and
high-risk areas were mainly located in the western part of Xixiu District, Liuzhi Special District, southwestern part
of Guanling County, and the central part of Zhenning County, regions characterized by grassland, water areas,
and construction land. Spatial agglomeration of ecological risk in the basin initially increased and then
decreased. @ Single-factor detection of landscape ecological risks in the basin indicated that Normalized
Difference Vegetation Index (NDVI) (0.37) , night light (0.16) , and vegetation coverage (0.11) had the
strongest explanatory power. Double-factor detection results were impacted by the interaction of NDVINsoil type,
distance to railwayINDVI, and population distribution INDVI, suggesting that combined effects of natural and
social factors are key to explaining changes in landscape ecological risk in the basin. @ In multi-scenario
predictions, overall landscape ecological risk was relatively high in the economic development (ED) scenario and
relatively low in the ecological protection (EP) scenario. Considering both sustainable river basin development and
ecological protection, the EP scenario offers a favorable path for future development of the river basin.
[ Conclusion] Landscape ecological risk in the Dabang River basin is mainly driven by interactions between natural
and social factors. The ecological protection (EP) scenario results in a relatively low landscape ecological risk,
making it an inevitable path for achieving sustainable development and building a beautiful China.

Keywords: karst basin; landscape ecological risk; optimal parameter geodetector; multi-scenario simula-

tion; Dabang River basin
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Fig.3 Spatial distribution of landscape ecological risk in Dabang River basin from 2013 to 2023
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Table 4 Area and proportion of landscape ecological risk in Dabang River basin from 2013 to 2023

‘ 2013 4F 2018 4F 2023 4F
IR 25 A
T FH /km? Lt/ % 1 A/ km? He Al / % 1 A4 /km? H 51/ %
AR AU X 4 363.051 65.11 3723.101 55.56 3871.664 57.77
AR KU X 1 541.600 23.00 2124.850 31.71 2151.926 32.11
XU X 573.184 8.55 549.023 8.19 467.027 7.10
o AU X 183.537 2.74 234.983 3.51 166.874 2.49
T AU X 40.160 0.60 69.575 1.04 35.043 0.52
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Fig.4 Local indicators of spatial association (LISA) analysis of Dabang River basin from 2013 to 2023
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Fig.5 Classification numbers and discrete results of
each driving factor of landscape ecological risk in
Dabang River basin
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Fig.6 Single-factor detection result of landscape
ecological risk in Dabang River basin
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Table 5 Landscape ecological risk area and proportion under multi-scenario simulation of basin in 2035

- H & % 1 5t (ND) 205 KR 5 (ED) EBY R (EP)
T AR/ km? Lt/ % M /km? H B/ % AL/ km” H A5/ %
AR IR X 3630.748 54.18 3612.124 53.90 4017.086 59.94
FP AR AU X 2 457.848 36.68 2 484.193 37.07 2 041.509 30.46
o RURS: X 460.134 6.87 452.440 6.75 453.342 3 6.76
s KU X 109.636 1.64 107.851 1.61 159.244 2.38
e AU X 43.167 0.64 44.925 0.67 30.350 0.45
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Fig.7 Interactive detection results of landscape ecological risk factors in Bangbang River basin
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Fig.8 Spatial distribution of landscape ecological risk under multi-scenario prediction in Dabang River basin
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