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Fig. 1 Landscape partition and distribution of groundwater‘sampling points in the plain area of Changji City
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Tab. 1 Statistics of annual average temperature and annual

precipitation in Changji City

Ay 2011 2012 2013 2014 2015 2016

S/ C 8.2 8.2 9.5 8.4 8.3 8.5

Fg7KE/mm  285.3 241.6 278.4 210.7 311.9 349.2
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Fig. 2 Hydrogeological profile of plain area in Changji City
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Tab. 2 Statistics of index characteristic value and over standard rate in groundwater

WFKFER FEORERR RRME/ (mgs L) R/ME/ (mg « LD PI(H/(mg « LD Rdfli2e/(mg - LD BRAM W/ %
K+ 7.9 L1 2.0 1.6 0. 80 —
Nat 250, 5 21.2 61.0 66. 4 1.09 37.0
Ca?* 878. 6 22.8 97.5 192. 2 1.97 —
Mg?™ 126. 5 1.2 21,2 26. 6 1. 25 —

Wk Cr, 1665.2 9.4 101.2 314.3 3.11 3.7
SOIE 857.7 25.9 135.0 178.7 1.32 14. 8
HCO; ™ 244. 2 128.2 163.0 31.2 0.19 —
pH {H 8.5 7.5 8.0 0.3 0. 04 0
TDS 3970.8 197.2 543. 4 719. 4 1.32 7.4
TH 27149 80. 1 290. 2 493.6 1.70 7.4
K+ 2.1 0.1 1.0 0.7 0.70 —
Na* 135.0 25. 6 52.3 30. 1 0.58 26.7
Ca?* 51.3 12.4 28.0 13. 8 0. 49
Mg?* 51,9 3.1 13.0 14.2 1.09 —

i cl- 1797.3 10.0 154.0 456. 1 2.96 6.7

HRIEIK o
SO, 274.0 29.0 75.5 71.8 0.95 6.7
HCO; ™ 283.0 105. 6 151.3 51.9 0.34 —
pH {f 8.6 7.7 8.1 0.3 0. 04 6.7
TDS 2914.5 182. 4 505. 9 691. 6 1.37 6.7
TH 2101.7 44.8 260. 8 514.1 1.97 6.7

TE R pH EICH ;"R AR UEAH .
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Fig.3 Piper diagrams of groufidwater hydrochemistry
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Fig. 4  Gibbs plots of groundwater hydrochemistry in Changji City
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Fig. 5 The proportion of main ions in groundwater in Changji City
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Tab. 3  Statistics of groundwater proportion of different categories
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Fig. 6 Groundwater quality distribution in the study area
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Tab. 4 Comparison of water quality categories of the same sampling points in 2011 and 2016
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Groundwater chemical characteristics and water quality evaluation
for groundwater in plain area of Changji City, Xinjiang
JI Yuanyuan'*?,ZHOU Jinlong”*,SUN Ying*?*,LEI Mi**
(1. Xinjiang Agricultural Professional Technological College ,Changji 831100,China;
2. College o f " Water Conservancy and Civil Engineering , Xinjiang Agricultural University ,Urumqi 830052, China;
3. Xinjiang Hydrology and Water Resources Engineering Research Center ,2Urumqi 830052 ,China)

Abstract: Changji City is the capital of Changji Hui Autonomous Prefecture, Xinjiang, and the increasingly serious quality prob-
lem of groundwater resources seriously restricts the local economic and social development. Based on the detection data of 42
groups of groundwater samples in Changji plain in 2016 (including 27 groups of unconfined groundwater samples and 15 groups
of confined groundwater samples) , the chemical characteristics of groundwater in this area are studied comprehensively by vari-
ous means and its influencing factors are analyzed. At the same time, the detection data of nine groups of groundwater in-situ
samples in 2011 (including eight groups of unconfined groundwater samples and one group of confined groundwater sample)
were used to reveal the law of spatial and temporal variation of groundwater quality in this area,in order to provide theoretical
basis for the utilization and protection of groundwater resources.

The mathematical statistics method is used to analyze the chemical composition content characteristics of groundwater
Changji City, Piper diagram is used to analyze the chemical types of groundwater, Gibbs figures are used to analyze the influencing
factors of chemical characteristics of groundwater,ion ratio method is used to analyze the main sources of chemical composition

of groundwater in the current year, F value evaluation method is used to evaluate the groundwater quality category,and quality
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comparison method is used to analyze the changes of groundwater quality in-situ in 2011 and 2016.

The relationship between the average content of cations and anions in unconfined groundwater is Ca’" >Na " >Mg?" >
K™ and HCO; >S0,* >Cl . The confined groundwater is Na™ >Ca*" >Mg?" >K" and CI' >HCO, >S0,* . The
current year groundwater hydrochemical types were obtained by Piper diagram, with HCO; « SO,-Na ¢ Ca and HCO; « SO,-
Na « Ca « Mg types dominating in unconfined groundwater and HCO;-Na « Ca and HCO; + SO,-Na « Ca types dominating in
confined groundwater. The chemical characteristics of groundwater in current year were analyzed by Gibbs figures. The TDS
range of unconfined groundwater and confined groundwater was mostly between 0. 20 and 1. 10 g/L.. In unconfined groundwa-
ter, y(Na™)/y(Na" +Ca®") is more than 0.5 and y(Cl”)/y(Cl” +HCO; ) is less than 0. 5. In confined groundwater,
y(Na™)/y(Na” +Ca”") and y(Cl™)/y(Cl” +HCO; ) are mostly less than 0. 5. The statistical results evaluated by F value
evaluation method show that the samples of groundwater quality in the current year of unconfined groundwater are 16 groups,
6 groups,0 groups,3 groups,and 2 groups for Class [ ,Class [[ ,Class [l ,Class [V ,and Class V groundwater, respectively.
The samples of groundwater quality in the current year of unconfined groundwater are 10 groups,2 groups,0 groups,2 groups.,
and 1 group. Compared with 9 groups of groundwater in-situ points in 2011 and 2016, the quality category of samples C, ,Cs; ,
and Cy in unconfined groundwater did not change, the quality category of samples C, , Cs; » and Cyoimproved from Class [ to
Class | ,C,; deteriorated from Class | to Class I ,and C,; deteriorated from Class 1 to Class<[V:*The-quality category of C,
in confined groundwater sample did not change.

Both unconfined groundwater and confined groundwater in the plain area of Changji City are characterized by neutral to
weakly alkaline, the highest Na™ over-standard rate and high TDS content. The spatial variation of CI” and Ca?" in unconfined
groundwater is quite different, while the spatial variation of CI~ and Mg?" in confined groundwater is quite different. The hydro-
chemical types of unconfined groundwater are mainly HCO; » SO,-Na « Ca and HCO; « SO,-Na « Ca « Mg, while the confined
groundwater are mainly HCO;-Na ¢ Ca and HCO; * SO,-Na * Ca. The chemical composition of unconfined groundwater in the
study area is mainly affected by the combined effect of evaporation.concentration and rock weathering,and the confined ground-
water is mainly affected by the effect of rock weathering. The overall quality of groundwater in the study area was better in
2016 ,mainly Class [ . The samples of Class [ ,Class [I , Class IV, and Class V in unconfined groundwater accounted for
59.3%,22.2%,11.3%,and 7. 4% of the total, respectively. While the samples of Class [ ,Class [[ ,Class [V ;and Class V in
confined groundwater accounted for 66. 7% ,13. 3%.13: 3% ,and 6. 7% of the total, respectively. Compared with the groundwa-
ter in-situ samples in 2011 and 2016, it was found that:the quality category of three groups of unconfined groundwater sampling
sites remained unchanged, three groups improvedstwo gfoups deteriorated,and the quality category of one group of the confined
groundwater sampling sites had no change. The main factors that affect the chemical characteristics and the spatial and temporal
distribution of groundwater quality are natural factors and human factors.

Key words: Changji City; plain area;chemical characteristics of groundwater;quality evaluation;spatial and temporal distribution
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