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Effect of lithology background on the correlation between soil erosion and

rock desertification
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Abstract: The occurrence of both soil erosion and rocky desertification in karst areas of China have attracted much
attention. In order to quantify the correlation between soil erosion and rocky desertification under different lithologies and to
establish a basis for optimizing the area’s ecosystem, the present study investigated the correlation between soil erosion and
rocky desertification in Yanhe County ( Guizhou Province, China) using Landsat remote — sensing data, a 15000
topographic map, and both lithology and rocky desertification data. Supervised classification, surface analysis, and grid
calculation were used to extract a variety of soil erosion indices. (1) Rocky desertification affected 284.44 km’ of Yanhe
County, thereby accounting for 11.52% of the county’s total land area, and the grade of rocky desertification was mild,
moderate, and strong. Meanwhile, soil erosion affected 1838.97 km’, thereby accounting for 74.48% of the county’s total

land area, and the grade of soil erosion was mostly mild, moderate, and intense. (2) Both rocky desertification and soil
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erosion were predominant in the interbedded and continuous limestone and clastic rock, with 57.99 and 50.45% of the rocky
desertification and soil erosion found in this area, respectively.(3) Non—carbonate rocks, limestone clastic rocks, limestone
and dolomite mixtures, limestone and clastic interbeds, continuous dolomite and limestone, rocky desertification grade, and
degree of soil erosion were all negatively correlated with mild, positively correlated with Light and moderate rocky
desertification, and negatively correlated with moderate and extremely severe rocky desertification. Soil erosion grade was
positively correlated with rocky desertification in Potential and Light erosion. There was a negative correlation between Light
and severe erosion. Among the limestone and dolomite mixtures and continuous dolomite, rocky desertification grade was

negatively correlated with the degree of soil erosion.

Key Words: lithology; soil erosion; rock desertification; relevance analysis
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Fig.1 Location map of the study area
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Table 2 Distribution of rocky desertification in karst and non-karst areas along Yanhe County
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E 75 AL AR
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Proportion of rocky desertification area /%
R AL = To A Bk + AR T4 ; PKRD , W75 77 B4k Potential Rock Desertification ; LKRD , 3 77 154k, Light Rock Desertification; MKRA | H1 &
F175AE Medium Rock Desertification ; SKRD , T & £ %1k Severe Rock Desertification; ESKRD, # T & 7 {5 {1k, Extremely Severe Rock Desertification ;
NKRD, JE47 754X Non-Rock Desertification Area

+ IR AR 1838.97 km? (54 H RH A 74.48% , U R LN 629.83 km?, 5 4 B R AR 25.
51% (3% 3), B4k RIS Xk, B R M AR At ,1637.69 km®, 5+ 3R ALY 89.05%
Fh A b R AR AR 22, 2090k 154.15,28.51 km? o 342 0d i FRAY 8.38% ,1.55% , W 53 B 42 ik i
H13.63 km®, (FRPRTE RN 0.74% , R R ol B2, R 4.99 km® 5 IR 0.27%, 438 nT
A VT BB N R il i DR EE R b BEAR O | B R ARG A T LR

F3 EREKLEREKER

Table 3 Soil and water loss in Yanhe County
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Table 4 Proportion of soil erosion and rocky desertification area under different lithologies
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Table 5 Soil erosion area has occurred in each rocky desertification grade area under different lithologies
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Lithology PKRD LKRD MKRD SKRD ESKRD
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Fig.2 Soil erosion in different rocky desertification areas under different lithologies
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Table 6 Rocky desertification area has occurred in each soil erosion grade area under different lithologies

Eoyc TR AR R R S (R e 58 B 2kt JE Rk
Lithology PSE LSE MSE SSE ESSE FSSE
et AR A 414 NCRC 4.69 10.12 0.35 0.10 0.03 0.02
WA IR IB A 41A LCRC 6.53 15.52 1.17 0.21 0.08 0.03
KEEARAREYA MCLD 5.34 25.12 1.77 0.36 0.09 0.05
KA 5WES HJZ LLRI 21.02 72.20 7.66 1.40 0.57 0.21
HEM AR AAA CD 12.44 42.88 3.96 0.81 0.33 0.1
A K AU A CL 11.42 30.96 5.05 0.95 0.46 0.15
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Fig.3 Rocky desertification in different soil erosion grades under different lithologies
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