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Abstract ; Groundwater is one of the major sources of watexf suppl\ espeuaﬂy in the western arid regions. Howe\ vergwith the deepening of the western development sndlegv,
industgiali 1zatlon and urbamzauon have increased groundwater: resource demands ih Xining City. Overexploitation and utilization Have led to a series of changes in the
groundater environmeit. Idenllfymg the chemical evolution: charactéristics arid fo_]_:.laaﬁon mechanism of groundwater is crucial for preventing its deterioration and ensuring
sustainablé use. By Lomblm{lg hydrochemistry and multivariate statistical* tec'hmques the chemical characteristics of groundwater in Xining City were analyzed, and the
formation miechanism of groundwater and the influence of different factors were discussed. The results showed that there were as many as 36 chemical types of shallow
groundwater in Xining City, mainly HCO,-Ca(Mg) (60.00% ) and HCO, +SO,-Ca(Mg) (11.81%). There were 5-6 types of groundwater chemical types in bare land,
grassland, and woodland. Groundwater chemical types in construction land and cultivated land were more complex, up to 21 types, indicating that they were strongly affected
by human activities. The chemical evolution process of groundwater in the study area was mainly affected by rock weathering and leaching, evaporative crystallization, and
cation exchange. The main controlling factors were water-rock interaction ( contribution rate 27. 56% ) and industrial wastewater discharge ( contribution rate 16. 16% ) , acid-
base environment ( contribution rate 16.00% ) , excessive application of chemical fertilizers and pesticides ( contribution rate 13. 11% ), and domestic sewage ( contribution
rate 8.82% ). On account of the chemical characteristics of groundwater in Xining City and the influence of human activities, the management and control suggestions on the
development and utilization of groundwater resources were put forward.

Key words: Xining City; groundwater; hydrochemical characteristics; formation mechanism; multivariate statistics; control factors
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Fig. 1 Location of the groundwater sampling sites in Xining City
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Table 1 ~ Hydrochemical parameters, analytical method, equipment, and detection limits
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Na* . o N . ) 0.01
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Mg~ * .
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5 R 2 ' =
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a- g \ 1.0 4
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Fig. 2 Hydrogeological cross-section of transect I -1’ in the study area
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Table 2 Characteristics of physical and chemical indexes of groundwater in the study area

SR AR /ME N e I fE brifEZE PRI ETES L) HBFRR/ %
pH 6.4 8.8 7.7 0.39 6.5~8.5 5.06 3.5
DO 0.2 14.6 5.67 3.61 — 63.76 —
con 0.31 3.46 119 0.62 3 52.33 2.1
K+ 0.78 42.2 3.65 4.99 — 136.79 —
Ca?* 2.06 547.4 87. 11 65. 14 — 74.77 —
Na+ 2.47 1074 64.6 134.6 200 208. 36 7.69
Mg 117 292.1 31.57 39.28 — 124. 4 —
50,2- 9.76 2221 158.01 293.98 250 186. 06 13.99
cl- 2.1 905. 5 54.69 113.53 250 207. 61 2.8
HCO; 43.32 591.3 271.8 116.5 — 42.86 —
NO; -N ND 60. 03 5.95 7. 84 20 131. 66 6.29
NH, +-N ND 9.68 0.13 0.89 0.5 679.07 2.8
TFe ND 100.8 1.52 9.25 0.3 609. 69 6.99
Min? * ND 4.21 0.08 0.39 0.1 499.94 0.7
DS 75 3694 570. 57 605. 07 1000 106. 05 13.99
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Table 3  Statistic table of groundwater hydrochemistry type of different land uses in this region
A Y Fedh () AR FEORfEIEA
HCO,;-Ca, HCO4-Ca-Mg, HCO, -SO,-Ca, HCO; -S0,-Ca+Na, HCO, -SO,-Ca-

AU b 30 21 M- Na 1 SO, -Ca+ Mg
B 39 17 HCO;-Ca, HCO;-Ca-Mg, HCO, -SO,-Ca il C1-S0,-Na
Fith 35 5 HCO,-Ca Fil HCO,-Ca-Mg
il 26 6 HCO,-Ca, HCO4-Ca-Mg 1 HCO, -S0,-Ca

Wit 14 6 HCO,-Ca, HCO,-Ca-Mg Fl HCO, - SO, -Ca-Na-Mg
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