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Research progress of soil erosion in karst areas of southwest China

LI Chengfang', WANG Zhongcheng®, LI Zhenwei**, XU Xianli**

( 1. Institute of Soil and Water Conservation, Northwest A & F University, Yangling, Shaanxi 712100, China; 2. College of Forestry, Central South
University of Forestry and Technology, Changsha, Hunan 410004, China; 3. Key Laboratory of Agro-Ecological Processes in Subtropical Region,
Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha, Hunan 410125, China; 4. Huanjiang Observation and

Research Station for Karst Ecosystem, Chinese Academy of Sciences,Huanjiang, Guangxi 547100, China )

Abstract  As one of the largest contiguous karst areas in the world, southwest China is characterized by shallow soil
layer and low rate of soil formation. The very low tolerance of soil loss in this area may lead to the extreme difficulty
in the recovery of soil layer once lost. Therefore, soil erosion and its effects such as the rocky desertification have
become the most serious problem of ecological environment, restricting the sustainable development of the karst area.
The purpose of this study is to review the characteristics of soil and water loss at different scales, identify the
limitations of different evaluation methods for soil erosion, and to predict the future research on the soil erosion in
karst areas of southwest China.

Firstly, according to plenty of research data about soil erosion in karst areas at home and abroad, the
characteristics of soil and water loss in karst areas are expounded at various spatial scales such as slope, small
watershed, and region. Additionally, the characteristics of soil erosion in karst areas and non-karst areas are compared
at these three scales.

The karst area is featured by a binary three-dimensional erosion system —runoff and sediment production
processes at the slope scale and the sediment transport process at the watershed scale. At the slope scale, the effect of
rainfall intensity and duration, underground fissure degree, slope, and bedrock exposure rate on soil erosion are
investigated at both indoor and field runoff plots. However, because of the big difference between the experimental
conditions of indoor rainfall simulation and natural conditions, it is essential to investigate the soil erosion
characteristics at the field runoff plots. Meanwhile, the instability of rainfall intensity and the uneven distribution of
fissure degree of underground pore also pose a challenge to the accurate quantification of the correlation between
rainfall intensity, fissure degree of underground pore and sediment yield in the field runoff plots. Generally,
radionuclide tracing technology can quantitatively identify the spatial distribution of intensity and rate of soil erosion.
However, due to the high bare rock ratio, karst slopes with high soil homogeneity and continuous soil cover must be
selected to avoid the influence of bare rock on the content of radionuclide.

At the small watershed scale, monitoring the discharge and sediment concentration at the outlet of watershed is a
typical method to analyze the characteristics of runoff and sediment yield in small watershed, and to establish the
relationship between sediment yield and runoff or its influencing factors. This method is also used to predict the
average annual soil loss and soil erosion intensity in a small watershed, and to analyze the temporal and spatial
variation in soil erosion for different land use patterns, altitudes and slopes. But the application of various models is
still limited by some factors. For example, RMMF model is generally used within a county territory; the distributed soil
erosion model has not been verified, and the influence of initial soil water content and runoff on soil erosion have not
yet been considered in this model. In addition, peak-cluster depression is a special geological and geomorphic type in

the karst area of southwest China, and its topographic features contribute to the depositing of most eroded sediment in
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the central karst depression. Radionuclide tracing technology can be applied to analyze the sediment interception rate
and sediment transport ratio of different types of karst depressions, river beaches and ponds, to determine the sediment
source and to establish the sediment yield model of river basins.

At the regional scale, the regional differences and temporal dynamic changes of soil erosion and sediment
discharge are investigated, and the dominant factors controlling the sediment discharge are also identified. The
relationship between different topographic indexes and regional soil erosion is discussed, and the optimal evaluation
index system of regional soil erosion is also determined. Based on the soil erosion model (RULSE), the temporal and
spatial variation in soil erosion on the regional scale is investigated.

In terms of research advance, it is suggested that future studies should be focused on the occurrence and
development of soil erosion as well as the spatial and temporal evolution patterns in karst rocky desertification. It is
necessary to explore the occurrence, development and temporal and spatial evolution patterns of soil erosion in karst
areas on a larger scale, and to quantitatively evaluate the amount of soil erosion by combining high-tech remote
sensing technology, geophysical exploration and different models. According to the correlation between soil loss and
its influencing factors, a reasonable model for ecological restoration management of soil and water conservation and a
relevant monitoring and evaluation system should be constructed. This study could provide theoretical and technical

support for controlling soil erosion in the karst area of southwest China.

Key words Kkarst, rocky desertification, soil erosion, scale, research progress
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