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Fig. 1 Geomorphology and drainage map of the study area
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Fig. 3  Fluctuation of groundwater in the study area and diagram of normal water level and maximum flood level of Wushui river
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Table 4 Chemical composition of rock and karst development in the study area
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Table 5 Karst development zoning and characteristic description
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Karst development characteristics and distribution law in
Huaihua basin, Hunan Province

WU Yuanbin'®, LIU Zhikui', YIN Renchao’, YANG Jianxing’, LUO Weiquan®,
LEI Mingtang’, DAI Jianling’, PAN Zongyuan"’
( 1. College of Civil Engineering and Architecture, Guilin University of Technology, Guilin, Guangxi 541004, China; 2. Institute of Karst Geology, CAGS/
Key Laboratory of Karst Dynamic, MNR& GZAR/ Key Laboratory of Karst Collapse Prevention, CGS, Guilin, Guangxi 541004, China;
3. 407 Geological Party of Hunan Province, Huaihua , Hunan 418000, China )

Abstract  Huaihua basin is located at the center of the marginal areas of Hunan, Hubei, Chongqing, Guizhou and
Guangxi. Shanghai-Kunming high-speed railway, Zhangjiajie-Jishou-Huaihua high-speed railway, Huaihua-Guilin
high-speed railway (under planning), Chongqing-Huaihua high-speed railway and Huaihua-Shaoyang-Hengyang high-
speed railway converge in Huaihua basin in the shape of Chinese character "mi", which makes Huaihua City a new
national comprehensive transportation hub.

Located in the zone of temperate subtropical monsoon climate, the study area is humid with abundant rainfall.
The average rainfall over the year is 1,326.3 mm, with the maximum of 1,663 mm. Rainfall is mainly concentrated in
April to August, accounting for more than 70% of the average annual precipitation. The landforms of the study area are
mainly middle and low mountains and karst valleys. In the west is Zhongpo mountain-Shiziyan mountain range, and in
the east is Liangshan mountain range. The overall topography is high in the northwest and southeast, and low in the
middle, showing a basin form spreading in the NNE to NNE. The pure carbonate strata in the study area from old to
new sequence are middle Dapu formation of Carboniferous (C,d), upper Maping formation (CPm), middle Qixia
formation of Permian (P,q), Maokou formation (P,m), upper Wujiaping formation (P;w), second section of lower Daye
formation of Triassic (T,d’), and lower Shimen formation of Cretaceous (K,s). The regional structure in the area
belongs to the Neocathaysian tectonic system, which is located in the contact zone of thrust-fold belt between the
Yuanma basin and the Xuefengshan. The main structure in the area is the north (north) east compressive structure, and
the others are associated structures.

The geological structure of Huaihua basin is very complex and karst is strongly developed. However, the
previous studies mainly focus on the basic introduction of karst development characteristics in a small area. In
addition, the 1 : 50,000 regional geological-and-hydrogeological survey has not yet covered the study area. Therefore,
the geological research in this area is generally not profound, and the existing geological data is difficult to meet the
needs of urban planning and construction. Taking carbonate rocks in the area as the research object, a large number of
previous geological data has been collected and analyzed. New geological investigation and drilling have been used to
explore the space characteristics of strata and lithology combination. The characteristics of karst development in
Huaihua basin have been systematically summarized from six aspects, namely, karst morphology, strata and lithology,
tectonic conditions, base level of erosion, landform and hydrodynamic conditions, the contact zones of soluble and non-
soluble rocks. Furthermore, Huaihua basin has been zoned according to the development degree of karst.

The research findings show as follows,

(1) The spatial distribution of soluble rocks in the study area is not uniform, mainly in covering karst areas and
partially in buried-karst areas. Solution grooves, stone teeth and sinkholes are developed in the whole area, while the
underground river is mainly developed in the tectonically dissolved peak ridge depression in the Baisha-Caimenxi area
in the eastern part of the study area.

(2) Karst development in the area is mainly controlled by the stratigraphic group, and the next controlling factor
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