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(1. Key [u,éboratory of Karst Dynamics, Mlnlstry of Natural Resources/ Guangxi, Institute of Karst Geology, Chinese Academy of
Geologiééll Sciences, Guilin 541004, China; 2. Hebei Key Laboratory of Water Quality Engineering and Comprehensive Utilization of
Water Resources, Hebei University of Architecture, Zhangjiakou 075000, China; 3. International Research Center on Karst under the
Auspices of United Nations Educational, Scientific and Cultural Organization, Guilin 541004, China; 4. Hebei Bureau of Geology 9th
Geological Brigade, Xingtai 054000, China; 5. Zhangjiakou Ecological Environment Monitoring Center of Hebei Province, Zhangjiakou
075000, China; 6. School of Environment and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116,
China)

Abstract: To investigate the major ionic chemical characteristics and seasonal variations, 27 groundwater samples were collected from
the wet season, flat season, and dry season during 2018-2019 in the Huixian Karst wetland, which is the largest low-altitude karst
wetland in China. The single pollution standard index was applied to evaluate the groundwater pollution during different periods, and
the major ionic factors of the karst groundwater were analyzed using the statistical analysis method, Gibbs diagram, and ion ratio. The
results revealed that the groundwater samples were a weakly alkaline fresh water that were rich in Ca®* and HCO; . The average
concentrations of the primary ions followed the order of flat season > wet season > dry season; meanwhile, the water quality in the dry
season was better than that in the wet and flat seasons. The K* and NO, in the karst groundwater were mostly affected by the spatial
distributions of the aquifers, and the Mg’*, SO2™, NO; , NH; , and TDS were related to the space-season scale. Na*, Ca’*,
HCO; , and Cl~ were relatively stable ions in the karst groundwater. The hydrochemical characteristics were primarily determined by
carbonate rock dissolution and were found to be the HCO,-Ca type, which accounted for 77. 78%, 77.78%, and 88.89% in the wet
season, flat season, and dry season, respectively. The karst groundwater was predominantly polluted by SO, NO; , and NO, ;
particularly, NO; exhibited serious pollution points, and SO;~ had heavy pollution points in the wet and flat seasons. The chemical
composition of the karst groundwater was controlled mostly by water-rock interactions. Ca** and HCO; primarily came from calcite

dissolution, and the high concentrations of Mg’* and SO}~ in a few number of points were controlled by dolomite, dolomitic limestone,
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and pyrite. K*, Na*, SO, NO; ,

and Cl~ partly came from atmospheric precipitation, and Na* and Cl~ partly came from human

activities; K* was related to potash fertilizer, and the main source of NO; was chemical fertilizer.

Key words : Huixian karst wetland; groundwater; hydrochemistry; pollution; ionic factor
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Table 2 Hydrochemical characteristics of the major ionic concentrations in the groundwater
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SWES 727 1730 764 88.24 2521 10.42 13265 21657  3%% 0.4  0.16-430.46 [71.20
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Table 3 Pearson correlation matrix of the major ions in the groundwater
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