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A Discussion on Deep Groundwater Origin of Dezhou in Shandong
Province Based on Water Chemical Composition and Environmental
Isotopic Information
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Abstract: Aimed at solving the geo-environmental problems such as land subsidence resulting from continuous
falling of water table due to over-exploitation, the authors selected the area of deep groundwater in Dezhou City as
the key study area and took water chemical composition and environmental isotopic information as the study
targets to discuss origin and refreshing capacity of deep groundwater. The results show that deep groundwater in
Dezhou was mainly derived from precipitation in the last glacial period characterized by cold climate. During its
formation, it had the characteristics of leaching and was affected by evaporation and cation exchange action. Later,
it was interfered by many times of seawater invasion. It was dominated by HCO3-Na type water characterized by
high fluorine, high sodium, low calcium and alkalescence, together with low concentrations of hydrogen and
oxygen isotopes and low tritium content. The deep groundwater in Dezhou is recycled slowly and its refreshing
capability is weak.
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Table 1 Variation of groundwater chemical composition with depth in Dezhou depression cone area
/(mg/L)
/m Na* Ca®™ Mg* Cr S0, HCO;y F pH
0—60 233 69 70 191 239 560 0.7 428 1382 7.8 HCO;-Cl-:SO4-Na-Mg
60—200 1745 160 414 2092 2534 416 3.0 2103 7373 7.6 Cl-SO,;-Na-Mg
200—300 407 21 33 359 215 406 34 190 1466 8.0 CI'-HCOs-Na
300—420 234 4 50 77 449 33 38 838 8.4 HCO;-Na
420—500 258 3 52 86 449 33 30 865 8.3 HCO;-Na
500—800 275 2 50 112 497 3.5 28 953 8.5 HCO;-Na
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F2 EMEIXRBEHTREREARNKEHER
Table 2 Isotopic data of deep groundwater samples from Dezhou depression cone area
*H J"*o oD H o"%0 oD °H o"%0 oD
/m /TU /%0 /%0 /m /TU /%0 /%0 /m /TU /%0 /%0
DL02 490 0.02 -10.14 -81.87 | DLI13 450 0.44 -9.65  -77.61 S20 300 5.5 -10.1 81
DL03 831 0 -9.96 -79.32 | DL14 800 0.17 -9.60  -77.04 S23 300 6.1 -10.8 -74.0
DL04 350 1.23 -10.23 —83.58 | DL15 380 1.37 -9.85  -78.26 S25 300 4.0 -10.9 -71.0
DLO5 360 0.39 -10.10 —81.54 | DL16 400 1.57 -8.59  —68.78 S36-1 500 2.2 -10.6 -77.3
DL06 490 0.73 -9.98 -79.94 | DL17 450 0.62 -9.22 7431 S49 300 <0.5 -9.9 —-80.3
DL07 500 0.84 -9.96 -79.72 | DL18 570 0.24 -9.72  -78.13 S50 380 <0.5 -9.7 -70.6
DL0O8 400 1.12 —-10.05 -81.42 DL19 380 0.74 -9.73 -78.34 S51 400 <0.5 -9.6 —-80.6
DL09 750 0.59 -9.90 -80.29 DL20 360 0.18 -10.08 -81.56 S71 500 <0.5 -10.3 -85.0
DL10 380 0.51 -9.97 -81.34 | DL21 320 0.38 -9.77  -78.88 S72 450 6.1 -10.3 -85.4
DL11 300 0.50 -9.94 -80.43 | DL22 400 0.28 -9.68  -78.76 S73 460 6.3 -10.0 -84.5
DL12 450 0.59 -9.63 —77.10 | DL23 350 0.47 -9.96 -79.21 S74 380 8.7 -9.6 —86.8
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