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Soil Infiltration Characteristics and Influencing Factors of
Purple Sandstone with Different Degrees of
Development in the Three Gorges Reservoir Area
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(1.Research Center of Water and Soil Conservation s Huazhong Agricultural University » Wuhan 430070
2.Wuhan Lantian Loye Consulting Design Co. Lid.» Wuhan 430021)
Abstract: In order to explore the soil water infiltration characteristics of typical parent rocks with different
developmental degrees, a disc infiltration meter was used to determine the infiltration process of three kinds
of purple sandstone with different development degrees, which were Entisol (S1), Cambisols (S2) and
Alfisol (S3), to explore the influencing factors of the infiltration process, and three common models were
used to simulate the infiltration process to analyze and compare the suitability of these models. The results
showed that: (1) There were significant differences in soil physicochemical properties among different
development degrees. Compared with the Entisol, the soil bulk density of the Cambisols and Alfisol increased
by 10.71% and 19.50%, the total soil porosity decrcased by 8.79% and 18.69% ., the acration porosity
decreased by 67.40% and 8.16% ., and the soil clay content increased by 10.01% and 38.36% ., the sand
content decreased by 8.09% and 48.29%, and the soil organic matter increased by 2.88% and 8.68%,
respectively. (2) The initial infiltration rate, average infiltration rate and saturated hydraulic conductivity of
soils followed the order of Entisol > Cambisols > Alfisol, and the average infiltration rate and saturated
hydraulic conductivity of Cambisols and Alfisol were 0.99, 0.58 and 0.89, 0.83 times higher than those of the

Entisol, respectively. (3) Differences in soil physical and chemical properties of different soil development
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levels had a significant impact on soil water infiltration. Soil infiltration rate was positively correlated with

total porosity, capillary porosity, aeration porosity and sand content, while negatively correlated with bulk

density, clay content and organic matter. (4) The Horton model had a better fitting effect on the purple

sandstone soil water infiltration process with different development degrees (R*=0.942), followed by the

Kostiakov model (R?=0.858), and the Philip model had a poor fitting effect (R*=0.832). By observing and

simulating the process of soil water infiltration of different development levels, the research results could

provide a useful reference for the study of the soil water migration law in the watershed.

Keywords: purple soil; soil development degree; infiltration; Three Gorges Reservoir area
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