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Water quality characteristics and evolution of groundwater system
influenced by human exploitation activity in Hengshui area
LI Sha, CHENG Jiarr mei, LI M imr min, CUI Lt hong
(School of Environmental Studies, China University of Geoscience, Wuhan 430074, China)
Abstract: The water pattern that brine mainly distributed on upper aquifer and freshw ater retained in the deeper sediments conr
monly existed in the Hengshui district. Being excessive exploitation, the deeper freshw ater trended to be salty induced by the
shallow brine dow nw ard mitigation. A typical profile of domain was selected to investigate groundwater chemical characterist ics
variation, and its corresponding evolution mechanisms w as analyzed via the data of water level, chemical changes and groundw «
ter pumping during 201+ 2014. The results showed that, the shallow aquifer showed a weak runoff in the horizontal direction;
the shallow groundw ater had a behavior of diverse chemical distribution with water quality improved from west to east among
which ion concentration fluctuated significantly in the west. Reversely, horizontal runoff of deeper aquifer was strengthened by
human excessive exploitation.T here was a tendency to deteriorate in deep water though a better water quality remained nowa
days. Hydrodynamic betw een adjacent aquifers was enhanced by pumping activities. There were some correlations of ion content

betw een them and water seeped from irrigation took major accounts of recharge. T hereby, the deep freshwater was getting

worse with interface of dow nw ard saline w ater.
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leakage recharge
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Fig. 1 Hydrological profile(A-A") of the study area
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Fig.2 Location of the profile( A- A’ )and distribution of sampling sites
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Fig.3 Changes of groundwater level in the shallow and
deep aquifer from 1978 to 2000
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Fig.4 Evolution of groundwater levels in the deep aquifer
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Fig.5 Relationship between the rainfall with the

groundwater level of shallow aquifer
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Fig.6 Changes of TDS with time in the shallow and deep aquifers
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Fig.7 Changes of the water level and T DS in the shallow
aquifer along the profile in 2011
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Fig. 8 Changes of the TDS in the shallow aquifer along the profile
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Fig. 9 Changes of ion concentration in the shallow aquifer along the profile
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Fig. 10 Comparison of ion concentration in the shallow and deep aquifers
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Fig. 11 Analysis of ion ratio
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