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Abstract: The shallow groundwater is an important water supply source in the eastern Jianghan plain, but it is confronted with
pollution and inferior quality of natural water. This study identifies the chemical characteristics, control processes and influen-
cing factors of shallow groundwater in the study area based on the results of water chemistry, hydrogen and oxygen isotope,
using methods of mathematical statistics and factor analysis. Results show that the shallow groundwater chemical types are
mainly HCO;-Ca, the contents of Ca’" and Mg®" in the phreatic water are close to those in confined water, the contents of the
As, Fe, NH, " are lower than those in confined water, but the contents of the CI~, SO,* , Mn and NO;  are higher than
those in confined water. The shallow groundwater mainly originates from precipitation and the phreatic water has experienced a
degree of evaporation and the mixture of surface water. Among the influencing factors of shallow groundwater chemical charac-
teristics, the geologic origin may play a leading role; human activities have dramatically changed the chemical characteristics of
the phreatic water, and the shallow confined water is mainly affected by water-rock interaction of the runoff process.
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Fig.1 Location of the study area in the Jianghan plain
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Table 1 Mathematical statistic results of geochemistry of shallow groundwater
S8 LI Hok — R RIE K ———— GB5749-2006
WME R B ERRE MME WMRE BH ERRE

pH 6.14 7.72 6.83 0.04 6.39 7.77 6.91 0.01 6.5~8.5

TDS mg/L. 270.00 1082.00 578.00 22.00 187.00 877.00  465.00 4.34 1 000

K™ mg/L  0.47 43.00 5.27 0.88 0.51 14.60 1.73 0.07 —

Na mg/L  4.92 138.60  31.40 3.29 2.12 81.00 19.80 0.47 —

Ca?t mg/L  53.90 235.50  146.00 4.45 22.90 205.00 121.00 1.13 —
Mg? " mg/L  14.40 60.30 27.30 1.09 7.20 45.30 25.20 0.35 -

Cl mg/L  0.29 140.00 30.10 3.93 0.00 293.00 4.57 1.01 250
SO.2 mg/L  0.00 209.00  60.30 6.56 0.00 24.60 1.55 0.18 250
HCO; ~ mg/L. 206.00 907.00  534.00 16.70 171.00 909.00  582.00 5.37 —

As pg/L 0.00 52.30 8.20 1.89 0.00 1015.00 45.70 4.62 10

Fe mg/L  0.00 11.30 1.16 0.30 0.01 32.20 5.60 0.26 0.3

Mn mg/L  0.00 6.49 0.93 0.16 0.02 4.55 0.52 0.04 0.1
NH, * mg/L  0.01 6.35 0.52 0.18 0.04 19.70 2.59 0.17 0.5
NO; mg/L  0.00 298 24.6 6.34 0.00 62.60 0.48 0.21 10

oD %, —48.90 —23.50 —34.90 1.67 —54.80 —31.00 —46.50 0.35 —

o0 %o —7.67 —3.22 —5.70 0.28 —8.61 —4.60 —7.34 0.05 —
BEE mg/L  195.00 748.00  479.00 14.30 113.00 695.00 408.00 3.70 450

(LA CaCO3)
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Fig.3 Hydrogen and oxygen isotope characteristics
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Table 2 Rotated component matrix
_ Wk 27K R K
o
F, F, Fy F, F» F F,

TDS 0.945 —o0.121 0.292 0.973 0.095 0.158 0.022

K* 0.065 —0.024 0.874 —0.214 0.808 0.075 0.041

Na 0.688 —0.408 0.288 0.305 —0.241 0.779 0.199
Ca’* 0.927 0.003 —0.183 0.907 0.151 —0.120 —0.002
Mg?* 0.793 0.036 0.359 0.679 —0.132 0.300 —0.229
Cl 0.595 —0.577 0.247 —0.089 0.231 0.871 —0.069

SO,2 0.704 —0.473 0.321 0.043 —0.117 0.086 0.508
HCO; ~ 0.828 0.440 —0.127 0.973 0.105 —0.021 0.002
NH, * 0.073 0.864 —0.164 0.284 0.797 —0.084  —0.132
NO; 0.227 —0.195 0.771 0.048 0.200 —0.032 0.671
Fe 0.102 0.902 —0.245 0.185 0.864 0.030 —0.007
Si —0.240 0.732 0.226 0.277 0.133 0.025 —0.758

J7 2 TUHRE (0D 37.657 25.541 16.724 29.330 18.986 12.643 11.656
BT 2R () 37.657 63.198 79.922 29.330 48.316 60.959 72.615
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