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Fig.1 Location and geological sketch of Shilin County, China
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Fig.2 Spatial distribution of vegetation coverage and stony desertification intensity of Shilin County, China
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Tab.1 Grading indexes for karst rocky desertification in the study area
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Fig.3  Frequency distribution of the depressions’ morphological parameters
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Tab.2  Depression morphological indexes in Shilin County
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Regional Characteristics and Resource-Environmental
Effects of Karst Depressions in Shilin County, China

DING Zhigiang' , GAO Xuan', LI Yuhui'*, YU Xiaoya'"

(1. School of Tourism and Geographical Sciences, Yunnan Normal Unwversity, Kunming 650500, China.

2. School of Tourism and Resource Environment, Qiannan Normal University for Nationalities, Duyun 558000, Guizhou, China)

Abstract: The diversity of landform types and the coupling complexity of ecosystem elements significantly
contribute to distinctive environmental and social problems in karst human-land system, such as soil erosion, rocky
desertification and poverty. The karst depression, an initial unit of karst topographic differentiation, play active role
in the understanding of resources and environment in karst region in the perspective of geomorphic dynamics. In
this paper, the ASTER-GDEM topographic data of Shilin County ( China) was analyzed to study the morphological
characteristics, spatial pattern, geomorphologic development and resource-environmental effects of depressions by
using spatial analysis in Geographical Information System ( GIS) and Remote Sensing ( RS) with geological and
geomorphological surveys. The results were the followings: (1) there were 8597 karst depressions with a total area
of 269. 45 km®, accounting for 15. 16% of the county area. The basic geomorphic features of the individual
depression were 3. 13 +6.83 hm” in mean area, 15.8 +11.2 m in mean depth, 7. 42° +2.68° in mean slope, and
237 £227 m in mean length of long axis with the roundness index of 1.26 +0.28. The frequency shapes of the
depressions’ geomorphic parameters were characteristic of the peak skewed to the left; and the point-erosion index
was 6. 14, indicating that the geomorphological development of the Shilin County was in the initial and immature
differentiation stage. (2) The spatial distribution pattern of the depressions in Shilin County showed significant
aggregation that three levels of depression density existed, respectively being the high density depression area with
over 6 depressions per km”, the middle density depression area with 5 ~6 depressions per km” and the low density
depression area with less 5 depressions per km®. (3) The spatial feature of depression density was highly correlated

with the flow direction of springs, underground rivers, and groundwater. Namely, the springs, as the groundwater



53 4 A MBS R AE 5 BT IR BR800 327

drainages, were located in the low-density areas, while the water source areas of the underground rivers were in the
high-density areas, and the outlets of the groundwater rivers basically were in the low-density areas. Meanwhile,
the vegetation coverage was negatively related to the depression density and the rocky desertification grades were
positively related with the depression density in terms of their spatial distribution. The results gave the fact that the
depressions, as a favorable topography for surface runoff transferring into underground river, were the key sites of
loss and leakage of the regional water and soil, and the high-density area was critical to water and soil conservation
and rocky desertification control. Therefore, the results support that geomorphological study of the key landforms

could play role in karst resource and environment planning and management.

Key words: “3S” technology; morphological parameters of depressions; karst hydrological structure; rocky

desertification control; Shilin County



