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Fig. 1 Map showing karst groundwater level system and location of long-term observation in Niangziguan spring area
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Fig. 2 Curves of spring water flow and rainfall variation in Niangziguan spring
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Fig. 3 Charts of monthly average flow of spring water and rain-

fall variation in different periods
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Fig. 4 Charts of monthly average flow variation of hydrological
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Table 1 Comparison of decline amplitudes of Ordovician karst groundwater level in Niangziguan spring area (m)
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Fig. 5 Monthly variation curve of karst groundwater level in Niangziguan karst area
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Characteristics and causes of variation of karst groundwater level in the
Niangziguan spring area
TANG Chunlei"*?, JIN Hua', LIANG Yongping™’, ZHAO Chunhong™’, SHEN Haoyong>?, PAN Yaoyun®*,
JING Ze®

(1.Tatyuan University of Technology, Taiyuan, Shanxi 030024, China; 2. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR
& GZAR, Guilin, Guangxi 541004, China; 3.International Research Center on Karst under the Auspices of United Nations Educational, Scientific
and Cultural Organization, Guilin, Guangxi 541004, China; 4.The second Geological Engineering Survey Institute of Shanxi Province, Houma,

Shanxi 043000, China; 5.Institute of Geological Survey of Shanxi Province, Taiyuan, Shanxi 030006, China)

Abstract The Niangziguan spring is one of the largest karst springs in north China. Its clusters are exposed in the
Niangziguan town, Pingding county, Yangquan City, Shanxi, with an average annual discharge of 9.81m’+s™" and catch-
ment area about 7,435.8 km’. This spring is the most important water supply source of Yangquan City, which plays an
irreplaceable support in urban life and industrial and agricultural production and construction. Under the background
of climate change and the increasing intensity of human activities, it is facing some challenging problems, such as the
decline of spring flow, water pollution and the continuous decline of karst groundwater level. To further address this is-
sue, based on variation monitoring data of many years, combined with the conditions of groundwater recharge, runoff
and drainage, this paper analyzes the characteristics and causes of dynamic changes of karst groundwater in this area.
The results show that, (1) overall the water flow declined from 1980 to 2004, then tended to be stable and slightly re-
covered after 2004 ; (2) The spatial variation of the groundwater recharge area is larger than that of the runoff area. The
variation in time is divided into two stages:1980-2004 and 2005-2014. In the first stage, the water level showed a con-
tinuous decline trend, while in the second stage it experienced a slow decline wit fluctuations and small rise at local
places. From January 1998 to January 2004, the karst groundwater level in Longzhuang decreased by 22.9 meters, with
an average annual variation of 3.82 m. From May 2005 to May 2014, it increased by 1.5 meters with average annual
change —0.17 m.

Key words Niangziguan spring, groundwater level, spatial-temporal variation, variation monitoring, cause of change
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