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Effect of Exposed Bedrock on Soil Water Infiltration in Karst Region
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Ecosystems, Chinese Academy of Sciences, Huanjiang, Guangxi 547100, China; 3.Institute of
Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China)

Abstract: [ Objective ] The strong dissolvability of carbonate rock leads to the spatial distribution of karst soil and
bedrock, and the outcroppings of bedrock are common, but the mechanism of their influence on hydrological
processes is still unclear. In order to investigate the influence of outcropped bedrock on soil water infiltration, the
soil infiltration rate at different distances of outcropped bedrock was measured by single-loop infiltration method.
[ Methods] Taking the soil 20 and 100 cm away from the bedrock as the research objects, the characteristics of
preferential flow were studied by the bright blue staining and tracing method. [ Results] The capillary porosity and
organic matter content of non-bedrock soil were significantly higher than those of bedrock soil (»<C0.05), but the
soil bulk density was significantly lower (p<C0.05). The infiltration parameters Cinitial, stable and average
infiltration rate) of non-bedrock soil were higher than that of bedrock soil. The area of staining area and
preferential flow path increased with the distance from the exposed bedrock. These results indicate that the
infiltration capacity and preferential flow frequency of non-bedrock soils are stronger than those of bedrock soils.

Rock surface roughness was an important factor affecting soil water infiltration process, and soil infiltration rate
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increased with the increase of rock surface roughness, and there was a very significant positive correlation between

soil roughness and soil infiltration characteristics (»<<0.01). Kostiakov Model (R*=0.89), Horton Model (R*=

0.80) and Philip Model (R*=0.72) are the best fitting models for soil water infiltration process considering the

influence of bedrock outcrop. [Conclusion] This study identifies the influence of exposed bedrock on soil

infiltration characteristics and emphasizes the controlling role of rock surface roughness.

Keywords: karst; exposed bedrock; infiltration characteristics; infiltration model
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Fig. 1 Location of the study area and schematic diagram of soil infiltration test
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Table 1 Basic information of exposed bedrocks
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Table 2 Physical and chemical properties of bedrock and non-bedrock soil
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Fig. 2 The infiltration process of bedrock and non—bedrock soil
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Fig. 3 Soil infiltration characteristics of bedrock and non-bedrock soil
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Table 3 Statistics of the infiltration characteristics of bedrock and non-bedrock soil
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Table 4 Correlation analysis of infiltration characteristics, outcrop characteristics and soil physical and chemical properties

of bedrock and non-bedrock soil
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(R84 0.851.
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Table 5 Fitting results of soil water infiltration models for bedrock and non-bedrock soil

- Kostiakov £ #1 : Philip 5 % | ‘ Horlon TR
a e R* A S R* e fo— /e k R*
RF1 0.165 72.262 0.485 34.84 77.859 0.287 11.964 53.254  0.019 0.769
RF2 0.860  469.110 0.980 0 664.305 0.815 34.970  669.365 0.467 0.977
RF3 0.452 212.227 0.925 10.122  407.181 0.930 45.997  196.129 0.252 0.852
RF4 0.968 123.849 0.934 0 163.176 0.734 11.720  256.644 0.806 0.896
RF RFS 0.712 190.502 0.983 0 306.797 0.904 23.320  248.756  0.431 0.949
RF6 0.222 11.628 0.491 3.918 17.153 0.457 4.568 6.738 0.100 0.519
RE7 0.202 59.694 0.484 22.386 84.519 0.467 20.695 29.133  0.036 0.451
REFS8 0.376 75.143 0.937 9.165  136.900 0.960 21.670 69.116  0.276  0.886
RF9 0.543 61.089 0.945 0 116.447 0.939 9.046 58.435 0.240 0.892
NRF1 0.397 305.468 0.915 25.891  584.079 0.907 61.339  224.240 0.131 0.857
NRF2 0.728 180.100 0.983 0 285.554 0.895 19.316  226.198 0.400 0.927
NRF3 0.631 514.958 0.994 0 895.020 0.955 53.665  533.840 0.265 0.936
NRF4 0.271 49.928 0.835 12.367 82.243 0.788 16.030 31.811  0.106 0.844
NRF NRF5 0.271 49.928 0.835 12.367 82.243 0.788 16.030 31.811  0.106 0.844
NRF6 0.428 83.429 0.754 2.489  171.285 0.738 10.446 70.974 0.121 0.848
NRF7 0.317 74.427 0.864 13.822  130.099 0.873 24.464 58.687 0.215 0.803
NRFS8 0.803 49.883 0.897 0 74.595 0.783 6.906 94.066 0.730  0.929
NRF9 0.245 67.343 0.914 19.815  105.733 0.931 28.277 45.619 0.199 0.833
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Fig. 5 Characteristics of changes of preferential flow in the soil around the rocks with soil depth
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Fig. 6 Characteristics of changes of preferential flow in the soil around the rocks the distance from the rocks
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