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Research on Interactive Relationship between Lake Water and Groundwater in Hengshui Lake
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of Hydrogeology and Environmental Geology , CAGS, Shijiazhuang, Hebei 050061 )

Abstract Through field sampling and indoor analysis, a combination of stable hydrogen and oxygen isotopes, water chemistry, groundwater
temperature field and electrical conductivity were used to study the interactive relationship between surface water and groundwater in Hengshui
Lake. The results showed that along the direction of the vertical lakeshore, from the lakeshore to the surrounding areas, the groundwater tem-
perature gradually decreased and the electrical conductivity gradually increased. The main hydrochemical type of the lake water was SO, - Cl-
Na,and the TDS content was 0. 70—0. 76 g/L;the main hydrochemical type of the groundwater were SO, + Cl-Na - Mg, Cl1-SO,-Na+ Mg and
Cl-SO,-Na which were similar to the hydrochemical type of lake water. TDS content was greater than 1 g/L,and the content of TDS in the near
lake was lower than that of in the far lake ;the chemical type of other surface water bodies was Cl-SO,-Na, and the TDS content was generally
greater than 1 g/L. The spatial difference of stable isotopes (8D,8'0)in the groundwater was obvious. The near lake point was enriched, and
the content was similar to the lake water, and the far lake point was depleted. The results of this study indicate that the interactive relationship
between lake water and groundwater in Hengshui Lake was the replenishment of groundwater by lake water leakage, which provide the theoreti-

cal basis to further explore the circulation mechanism of lake water.
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Fig.1 Location of groundwater and surface water sampling sites
in Hengshui Lake Wetland
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Table 1 Field test,stable hydrogen and oxygen isotope statistics of water sampling

PRI IKAE Kk S H 3D 5"%0
Sampling site Water sample type Water temperature,//°C EC//mS/cm P %o %o

HS08 T K 16.9 5.12 6.96 -65 -8.4
HS09 R IK 16.6 4.73 7.21 -62 -8.2
HS10 Rk 18.2 9.64 7.16 -65 -8.9
HS12 H Rk 18.4 1.50 7.92 -77 -10.4
HS14 iR K 17.5 2.60 7.51 -65 -8.8
HS16 Tk 16.4 3.29 7.22 -41 4.4
HSH-01 iR K 16.1 2.08 8.02 -41 -4.5
HSH-02 R K 16.0 2.09 8.07 -37 -3.9
HSH-03 HiR K 18.9 3.48 9.44 -38 -4.0
HSHO5 1R K 15.8 3.84 7.45 -59 -7.6
HSHO7 Tk 18.1 2.02 7.67 -39 -4.3
HSH10 R K 17.4 5.06 7.37 -28 -1.9
HSHI12 Tk 16.4 5.30 7.36 -54 -6.7
HSHI3 H R 7k 16.5 6.11 7.46 -53 -6.6
HSH15 H Rk 17.1 4.05 7.30 -45 -5.4
HSH18 Tk 18.4 5.35 7.00 -56 -7.9
HSH19 HIF K 18.6 7.10 7.07 -62 -8.2
HSH24 Tk 17.8 2.64 7.26 -59 -8.3
HSS01 WK 32.1 1.36 8.57 -34 -3.3
HSS02 WK 32.2 1.32 8.49 -34 -3.4
HSS03 WK 33.0 1.38 8.63 -33 -3.2
HSS04 WK 33.2 1.43 8.64 -32 -3.0
HSS05 WK 32.7 1.43 8.56 -32 -3.1
HSS06 WK 33.5 1.37 8.67 -34 -3.3
HSS07 WK 33.8 1.36 8.59 -34 -3.4
HSS08 Wk 32.5 1.33 8.76 -34 -3.5
HSS09 bibie 30.7 1.32 8.29 -35 -3.6
HSS10 HiAth Rk 33.6 1.48 8.52 -31 -2.7
HSS11 HofihHhF2k 33.4 3.50 7.89 -52 -6.7
HSS12 oAl =k 29.8 2.91 8.59 -30 -2.4
HSS13 HoAlb K 31.6 2.71 7. 66 -51 -6.6
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Fig.2 Changes of water temperature and EC of groundwater samples along the direction of the groundwater streamline around Hengshui Lake
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Fig.3 The piper of lake,groundwater and other surface waters
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Table 2 The statistics of pH and TDS in lake water , groundwater and

other surface water

sz e b DA =N

;i;f;ll?;lg ;2]/-)5 pH ;izjr?;?;lg ;PE pH
site site

HS08 3.036 7.30 HSH19 5.499 7.39
HS09 2.930 7.51 HSH24 1. 567 7.41
HS10 7.338 7.47 HSS01 0.721 7.57
HS12 0.911 7.64 HSS02 0.712 7.55
HS14 4.310 7.58 HSS03 0.741 7.56
HS16 1.918 7.61 HSS04 0.763 7.59
HSHO1 1. 146 7.71 HSS05 0.767 7.46
HSHO02 1.138 7.66 HSS06 0.732 7.54
HSHO3 2.108 9.22 HSS07 0.719 7.50
HSHO5 2.325 7.59 HSS08 0. 706 7.56
HSHO7 1. 130 7.85 HSS09 0.705 7.63
HSH10 3.063 7.46 HSS10 0.791 7.57
HSH12 3.376 7.57 HSS11 1. 985 7.34
HSH13 1.765 7.52 HSS12 1.639 7.53
HSH15 2.440 7.55 HSS13 1.568 7.31
HSH18 3.639 7.33
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