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Fig. 1 The location and elevation of the Wujiang River Basin
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Tab. 2 Correctional coefficient for different degrees of rocky desertification
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Tab.3 Types of interaction between two factors
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Fig. 2 Spatial distribution of soil erosion and water yield at different resolutions in the Wujiang River Basin
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Fig. 3 Variation of explanatory power of environmental factors on soil erosion with resolutions

in different geomorphological areas
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Tab. 4 The rank of optimal explanatory power of environmental factors on soil erosion
in different geomorphological areas
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Fig. 4 Variation of explanatory power of environmental factors on water yield with resolutions
in different geomorphological areas
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Tab. 5 The rank of optimal explanatory power of environmental factors on water yield in
different geomorphological areas

ot Hery PTTES mrxm LR
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4 ik Jri i 100 0.06
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2 A HF I T 500 0.19
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B it T T Bt 3 R AR AR R 0 A N ) s SR A 2 X R B[R], A 7 25 2 0 = )
RANSIMOERE e G . BRI BE D BERBEARGE A, 76 1L bR XOR R 43 %
TSN, R 6 TAL, 3R ARG 55 2 B A0 A8 EAE G - AR il s [R] 43 A Y i
B, 8 AR HAEREARFEMSUE SR RIX PR 22 5, 18 G HSR X ONE A1+
MR FH2EIAR ., ARl P 280 X U Ay s o 7 o P8 R b A 2R RS

SRR A AL, FREE PR (8] 0 22 EAE FOOT 77 7K St (%) g 88 T X8 T T 3 1y o
JERUIN, ABARBUE —E M (B6). M Eub IR BAEHIMARE T, fEGH
I X B4 HER D RRAR TN, FE Ll Fr i 288 DU Bl 4 B R A AR T 36 . K 5
HAAEER T (BRI ) s EAERN@RS, fFEaih. ERIAIXEE PR
TN, AE L AR X B A BER BRI R, 762 km 3 HER N it . A58 T[] (4
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Fig. 5 Variation of explanatory power of interactions between two factors on soil erosion with resolutions

in different geomorphological areas
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Tab. 6 The rank of optimal explanatory power of interactions between two factors on soil erosion

in different geomorphological areas
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1Ly 1 R 26 N B T 2000 0.47
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Fig. 6 Variation of explanatory power of interactions between two factors on water yield with resolutions
in different geomorphological areas
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Tab.7 The rank of optimal explanatory power of interactions between two factors on water yield
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The optimal explanatory power of soil erosion and water yield
in karst mountainous area

GAO Jiangbo', ZHANG Yibo"?, ZUO Liyuan"’
(1. Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Accurately identifying the dominant factor of karst ecosystem services is a
prerequisite for the rocky desertification control. However, the explanatory power of
environmental factors for the spatial distribution of ecosystem services is affected by scaling,
and the quantitative research on the scale effect still needs to be further strengthened. This
study used Geodetector to access the explanatory power of environmental factors on soil
erosion and water yield at different spatial resolutions, and then explored their differences in
three geomorphological types. Results showed that slope and vegetation coverage were the
dominant factors of soil erosion, and the interactive explanatory power between the two factors
was stronger. Affected by the universality of topographic relief and landscape fragmentation in
the study area, the explanatory of slope and land use type on soil erosion was optimal at a low
resolution. Precipitation, elevation, and land use type were the dominant factors for the spatial
heterogeneity of water yield, and the interaction between precipitation and land use type could
explain more than 95% of water yield. The spatial variability of elevation in different
geomorphological types affected its optimal explanatory power, especially in the terrace and
hill type areas. The spatial variability of elevation was weak, and its explanatory power was
optimal at a high resolution. However, in the mountainous areas, the spatial variability of
elevation was strong, and its explanatory power was optimal at a low resolution. This study
quantitatively identified the optimal explanatory power of ecosystem service variables through
multi-scale analysis, which aimed to provide a way and basis for accurate identification of the
dominant factors of karst mountain ecosystem services and zoning optimization.

Keywords: optimal explanatory power; scale effect; soil erosion; water yield; karst
mountainous areas



