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Abstract: Karst regions are typically geologically constrained and ecologically fragile. Karst landscapes can be greatly
affected by external factors such as environmental change. Southwestern China has one of the largest karst regions in the
world which extends over about 540000 km® and is home to more than 220 million people. Desertification of the karst
environment in this region has expanded at an increasing rate over the last few decades. Water and soil loss processes and
in particular the spatial distribution patterns of water and soil loss in the karst regions of southwest China are particularly
unique. This is due to the solubility of the carbonate rocks that results in a low rate of soil formation a low-tolerance for soil
loss high topographic relief and the destruction of vegetation. In this study rainfall erosion topographic relief soil types

vegetation types and soil loss tolerance were selected as indicators used to assess water and soil loss sensitivity. Using GIS
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techniques we evaluated the water and soil loss sensitivity of each individual indicator then integrated the results to
examine the differences in the spatial distribution of water and soil loss in southwestern China. The results show that rainfall
erosion topographic relief soil types and soil loss tolerance are highly sensitive to water and soil loss in karst regions

whereas vegetation cover is not as sensitive. Water and soil loss sensitivity in the karst regions of southwest China is
generally high with more than 82.76% of the karst regions classified as being at least moderately affected and only 6.4 %
of the area classified as insensitive. The spatial distribution analysis indicated that karst regions with moderate of higher
deteriorative water and soil loss sensitivity are mainly distributed in northeastern and southeastern Chongqing southwestern
Hubei northwestern Hunan most of Guizhou northeastern Yunnan and the peak-cluster depression of Guangxi. In
addition as the content of insoluble acidic material in the soils increased the areas with extreme or high sensitivity to water
and soil loss declined but those with moderate sensitivity to water and soil loss increased.

In addition to usual factors such as precipitation terrain conditions soil cover and vegetation the distribution of
ground water and soil loss in karst regions is significantly related to soil loss tolerance. As a result soil loss tolerance must
be considered as an important indicator of water and soil loss in karst regions. However when the water and soil loss
reaches extreme levels exposed bedrock can become widely distributed. In this situation there is no water or soil to lose
and karst rock desertification occurs. Our results suggest that increases in the extent of karst rock desertification can be
taken as a primary indicator of water and soil loss in this region. Therefore occurrences and changes in karst rock
desertification should be taken further into consideration to enhance regional prevention and remediation plans directed at
water and soil loss and karst rock desertification. Our study provides useful references for the prevention and control of water

and soil loss and the ecological restoration and reconstruction of degraded karst system in southwestern China.
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Table 1 Classification standard of assessment index on water and soil loss sensitivity
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
R <25 25—100 100—400 400—600 >600
Topography 0—20 20—50 50—100 100—300 >300
Soil type X ’ ’ ’ ’
Vegetation type ’ i ’ X X ’
Soil loss tolerance
Classification value 1 3 5 7 9
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Fig.1 Integrated assessment of sensitivity of water and soil loss in karst regions southwest China
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Table 2 Assessment of the sensitivity of precipitation on water and soil loss
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
Area/km? 967 3790 169025 271548 89789
Proportion/% 0.18 0.71 31.59 50.75 16.78

(2)
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Table 3 Assessment of the sensitivity of topography on water and soil loss

o

96.39%

Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
Area/km? 2738 16559 41145 197417 277260
Proportion/% 0.51 3.09 7.69 36.89 51.81
(3)
( 4
88.35% S N
H AB-D C
32
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Table 4 Assessment of the sensitivity of soil texture on water and soil loss
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
Area/km? 26536 18770 214932 257552 17036
Proportion /% 4.96 3.51 40.19 48.16 3.19
(4)
( 5)
Al Al 3

5

Table 5 Assessment of the sensitivity of vegetation coverage on water and soil loss

Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
Area/km’ 47805 327812 158739 235 13
Proportion/% 8.94 61.32 26.69 0.04 0.00

(5)
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Table 6 Assessment of the sensitivity of soil loss tolerance on water and soil loss
Classification Moderate sensitive Strong sensitive Extremely sensitive
Area/km? 189081 97384 248654
Proportion /% 35.33 18.20 46.47
4.2
(1)
82.8%;
17.2%( 7). o .
1500 km’ NN

Table 7 Integrated assessment of sensitivity of water and soil loss

Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
Area/km? 34132 58000 110229 201744 130448
Proportion/% 6.39 10. 85 20.62 37.74 24.40

(2)

( ) 70% N 90% ( 2).
45.89%
24.78%  24.29% ;
40.11%  30.74%: .
39.95% 21.45%  20.14%;
63.60% 30.07% :
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16.58%  16.33%;
43.10% 26.94% 17.29%
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