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Hydrochemical Distribution Characteristics of Shallow Groundwater in Guanzhong Basin
SUN Ytbo, WANG Werr ke, DUAN Lei, ZHANG Churr chao, LT Hui,ZHANG Qian
( School of Environmental Science and Engineering, Chang an University, Xi an 710054, China)

Abstract: The descriptive analysis, correlation analysis, and principal component analysis were used to investigate the distribution charac

teristics and formation function of groundwater chemical components in the Guanzhong Basin based on 162 groundwater samples. The

results showed that the dominant cation is HCO;~ of the shallow groundwater in the study area, and the dominant anion is Ca®* in the

south of Wei River, and Na* inthe north of Wei River. The concentrations of HCO;™ , Ca®* , and Mgh were stable while the concentra

tions of CI- and SO,2"

varied significantly and were sensitive to the environmental factors. The formation functions of hydrochemical

field were different between the north and south of Wei River with the w eathering and leaching functions in the south of Wei River and

the mineral dissolution and evaporation concentration functions in the north of Wei River. The results in this study can provide scientific

references for the sustainable utilization of water resources and environmental management in this area.
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Fig. 1 Distribution of groundwater samples in the Guanzhong Basin
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Table 1 The statistical characteristic values of hydrochemical components of the shallow groundwater in the Guanzhong Basin
TH W LA R RO
T H FRHEAE/ (mg * To1) LR %) FRAEME/ (mg = 1) R %)
KAME BOKE FIEE bR BoME O BKME CPHME Wiz

Na* 11. 69 246.78 71. 89 64.24 0. 894 15.7 2194.99  291.89  397.23 1.361
Ca2+ 22.4 352.35 115.5 71.17 0.616 5.46 385.37 70. 05 51.4 0.734
Mg2+ 2.29 108. 36 37.25 22. 69 0. 609 13.45 533. 66 78.57 78.05 0.993

Ccl- 9.28 502. 34 72.48 84. 89 1. 171 7.84 2965.35  237.06  405.49 1.71
S042- 4.76 1 040 132.24  162.89 1.232 3.42 3631 347.78  553.61 1.592
HCO3~ 171.67  841.95  431.57 136. 28 0.316 202.32  1140.36  548.83  197.92 0.361

TDS 208 1784 658.45  351.08 0.533 278 9652  1292.81 1411.12 1.092
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Table 2 The correlation coefficient matrix of hydroch emical com ponents of the shallow groundwater in the Guanzhong Basin
5 TH I LA TH LA
Na* Ca®  Mg* Cl~ S0, HCO3~ TDS  Na Ca®*  Mg* CI S0, HCO;~ TDS

Na+ 1 1

Ca? 0.175 1 0. 121 1

M g2+ 0.382  0.529 1 0.822  0.394 1

cr 0.502  0.695 0.573 1 0.935  0.37  0.924 1

S04 0.542  0.65 0.446 0.361 1 0.961 0.309 0.868 0.955 1
HCOx  0.471  0.299 0.74 0.328 0.198 1 0.586 -0.103 0.551 0.444 0.482 1

TDS 0.674 0.813 0.735 0.75 0.823 0.559 1 0.975 0.303 0.908 0.979 0.986 0.555 1
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Table 3 The factor contributions of hydrochemical components of the groundwater in the south of Wei River in the Guanzhong Basin
St WIUAREE G RLE= PN TR~ 7 AN
Hit T5 (%) Fil(%) it Ti 75 ( %) Fil(%) &t EACD) Fil(%)
1 3.315 55.258 55.258 3.315 55.258 55.258 2.246 37.431 37.431
2 1. 036 17. 261 72.519 1. 036 17. 261 72.519 2. 105 35.088 72.519
3 0. 829 13.819 86.338 0. 829 13.819 86.338 1.373 22.878 86.338
4 0.585 9.751 96. 09
5 0.225 3.756 99. 846
6 0. 009 0. 154 100
4
Table 4 The factor contributions of hydrochemical components of the groundwater in the north of Wei River in the Guanzhong Basin
sl WIUARFAE B G IRLE= VN S IEIE- W
it FE%)  Fil(%) it (%)  Ril(%) ik JiZE(%) Rit(%)
1 4.169 69.479 69. 479 4. 169 69. 479 69. 479 4.099 68.313 68.313
2 1. 14 19. 003 88. 482 1.14 19. 003 88.482 1.21 20. 169 88. 482
3 0.51 8.494 96.976
4 0. 146 2.432 99. 408
5 0.032 0.527 99.935
6 0. 004 0. 065 100
5 75 7 SRR A 43 5 86. 3389% Al 88.482% .

Table 5 The factor loading matrix of hydrochemical components
after rotation of the shallow groundwater

in the Guanzhong Basin

P bERCIRYN | bRl
F F Iy F Fs
Ca? 0. 956 0. 169 0. 052 0.967 - 0.029
S042- 0. 635 - 0.032 0. 648 0.951 0.179
ClI- 0.707 0. 355 0.231 0. 945 0. 256
HCO;- 0.071 0.932 0.201 0.92 0.23
Mg2+ 0. 469 0.791 0. 141 0.692 - 0.473
Nat 0.08 0.33 0.914 0. 205 0.914
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