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Demarcation of Groundwater System of Big Karst Spring. A Case
Study of Eastern and Western Mountain Areas, Taiyuan Basin

HAN Dong-mei, XU Heng-li, LIANG Xing

School of Environmental Studies, China University of Geosciences, Wuhan 430074, China

Abstract: This paper takes the eastern and western mountain areas of Taiyuan basin, Shanxi Province as a case study. On
the basis of groundwater system theory and geographic information system (GIS) technique, some quantitative or semiquan-
titative structural information was first extracted from lithofacies paleogeography, geology, tectonics and hydrogeology in
the study area, including the isolines of the base of regional karst-water aquifers, the projective section of both the planes of
a fault and the mapping of karst-water system. The distribution of karst aquifers, the stratum permeability, the boundary
characteristics and the relationship between the internal and external system all serve the classification of the karst-water sys-
tem as local zone of saturation, regional zone of saturation and zone of passage. The research results show that in the west-
ern mountain area, the subsystem of Lancun spring and that of Jinci spring belong to the same regional karst-water system,
and the subsystem of Xiye spring is an independent karst-water system. The majority of eastern mountain area belongs to the
subsystem of Niangziguan spring. The subsystem of the eastern mountain area closely related to the groundwater system in
the Taiyuan basin has no direct relation with the subsytem of Lancun and Jinci springs. These scientific evidences can effec-
tively be employed to simulate the groundwater system and to evaluate the karst-water resources in the Taiyuan basin.
Meanwhile, some new viewpoints about the boundary and the internal structure of the karst-water system have been presen-
ted with the demarcation method in this study area.
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Fig. 1 Sketch map of the hydrogeology in the eastern and western mountain areas of Taiyuan basin
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Table 1 Partial results of the elevation of the regional aquiclude inYuanxiang maparea (1 : 50 000)
D (m)
(m) (D> (m) Css Cst Caob ()zf Osgs O Oy ezf 6361L+63g Eozx Eax
101 1570 20 Cob/0sf 692 82 232 124 161 37 17 110 62
102 1550 20 Cob/O2 f 672 82 232 124 161 37 17 110 62
103 1560 20 C0/02 f 682 82 232 124 161 37 17 110 62
104 1600 20 Cob/O2 f 722 82 232 124 161 37 17 110 62
105 1610 20 Cob/02 f 732 82 232 124 161 37 17 110 62
106 1550 20 Cob/O2 f 672 82 232 124 161 37 17 110 62
107 1520 20 Cob/O2 f 642 82 232 124 161 37 17 110 62
108 1500 20 Cob/Onf 622 82 232 124 161 37 17 110 62
109 1450 20 Cst/C2b 572 28 82 232 124 161 37 17 110 62
110 1440 20 Cst/Cob 562 28 82 232 124 161 37 17 110 62
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Fig. 3 Demarcation map of the karst-water system in the eastern and western mountain areas of Taiyuan basin
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