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Fig.1 Location of Yushugou River basin and Hydrographical chart
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Tab.1 Daily value of pH,EC (pS-em™), TDS (mg-L™) and inorganic ions (pg-L™) in spring flood period

A (4F-H - H ) pH EC DS Ca™ Mg* Na' K SO/ NO; cr HCO;
2013-4-26 8.03 259 124.7 36.26 5.44 9.36 0.83 22.57 4.38 9.98 114.22
2013-4-27 8.12 258 124.5 38.34 5.36 9.58 0.79 22.17 4.35 9.59 121.9
2013-4-28 8.11 208 100 32.68 4.06 6.95 0.54 17.04 2.66 6.65 127.7
2013-4-29 8.12 189.2 91 31.38 3.19 5.31 0.51 12.9 1.5 4.96 100.42
2013-4-30 8.18 178.3 85.8 28.53 3.51 5.54 0.47 13.86 1 5.27 92.63
2013-5-01 8.03 236 113 36.29 4.26 7.98 0.61 18.27 2.02 7.27 116.81
2013-5-02 8.16 189.9 91.3 29.92 3.12 5.8 0.51 13.11 1.42 5.02 96.61

F2 FHHAMTKpH.EC (pS-cm™) . TDS (mg-L" ) REHEF (pg-L"') BIHE
Tab.2 Daily value of pH,EC (uS-cm™),TDS (mg-L™) and inorganic ions (pg-L™) in summer flood period
B (4E-HA-H) pH EC DS Ca” Mg> Na® K SO NO; Cr HCOy
2013-8-1 8.06 197 94.9 34.49 4.65 11.12 0.84 14.26 0.58 3.94 134.22
2013-8-3 7.82 203 97.4 3391 4.59 10.91 0.87 13.26 0.77 3.81 132.87
2013-8-5(A) 7.99 187.7 90.1 32.86 4.42 10.3 0.9 12.67 0.5 3.83 128.2
2013-8-5(B) 7.93 195 93.6 31.83 431 9.87 0.84 12.52 0.43 3.64 123.88
2013-8-24 7.43 237 114 31.2 4.68 9.92 0.88 12.53 0.37 3.35 124.58
2013-8-27 7.69 217 104 27.57 4.52 9.52 0.85 12.11 0.2 3.18 112.59
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Fig.2 Piper trilinear nomograph for the cations and anions in groundwater(a. spring flood period;b. summer flood period)
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Tab.3 Spearman correlation of ion in groundwater in spring flood period

pH EC TDS Cr NOs SO~ HCOy Na® K Mg™ Ca™
pH 1
EC -0.74 1
DS -0.74 0.99 1
Ccr -0.64 0.97 0.97 1
NOs -0.54 0.92 0.92 0.96 1
SO.* -0.66 0.97 0.97 0.99 0.95 1
HCOy -0.58 0.71 0.70 0.67 0.70 0.72 1
Na’ -0.66 0.99 0.99 0.98 0.93 0.99 0.72 1
K -0.63 0.96 0.96 0.98 0.96 0.95 0.56 0.95 1
Mg™ -0.61 0.95 0.96 0.99 0.95 0.99 0.68 0.98 0.96 1
Ca™ -0.74 0.97 0.96 0.90 0.85 0.91 0.77 0.94 0.88 0.88 1
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Tab.4 Spearman correlation of ion in groundwater in spring flood period

pH EC DS Cr NOs SO~ HCOy Na' K Mg Ca*
pH 1
EC -0.96 1
DS -0.95 0.99 1
Cr 0.80 -0.77 -0.76 1
NO; 0.45 -0.46 -0.46 0.84 1
SO> 0.56 -0.37 -0.35 0.78 0.70 1
HCO;y 0.49 -0.43 -0.42 0.91 0.91 0.84 1
Na’ 0.55 -0.44 -0.42 0.87 0.89 0.94 0.93 1
K -0.24 0.07 0.06 0.07 0.15 -0.26 0.15 -0.01 1
Mg* -0.43 0.60 0.61 -0.06 0.18 0.45 0.28 0.40 0.08 1
Ca™ 0.56 -0.52 -0.50 0.94 0.90 0.81 0.99 0.90 0.12 0.16 1
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K3 AIHFIE P T /K o Na/ClL (Na™+K)/CL R FEE R
Fig.3 Relationship of Na/Cl, (Na'+K")/CI" for groundwater in spring and summer flood period

B4 UL E I T K (Ca® +Mg™ ) -
(HCOs+80:") 5 (Na™+K'-CI) I} HL G &
Fig.4 Relationship between (Ca*+Mg™)-(HCO;+SO,")
and (Na'+K'-CI") for groundwater in spring and

summer flood period
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Fls AR S T K (Ca+ Mg )/(HCOs +S0.) Al (Ca*+ Mg™ )/ (HCO, ) X G 7
Fig.5 Relationship of (Ca*+Mg’")/(HCO,+SO,") and (Ca*+ Mg )/(HCO;") for groundwater in

spring and summer flood period

Ko FULAE I T Kb (Ca+Mg™) \(Na™+K") 5 FHE B R R

Fig.6 Relationship of (Ca*+Mg™"), (Na +K") and cation for groundwater in spring and summer flood period

7 IR P T oK Mg /Ca il Na'/Ca™ & 2
Fig.7 Relationship between Mg*/Ca* and Na/Ca™" for

groundwater in spring and summer flood period
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Chemical characteristic and sources of the groundwater in
Yushugou River basin, Hami, Tianshan Mountains

WANG Xiao-yan', LI Zhong-qin’, JIANG Chanwen'

(1 College of Chemistry and Environment, Weinan Normal University / Key Laboratory for Ecology and Environment of River Wetlands in
Shaanxi Province , Weinan 714000, Shaanxi,China; 2 State Key Laboratory of Cryosphere Sciences/Tianshan Glaciological Station,

Cold and Arid Regions Environmental and Engineering Research Institute , Chinese Academy of Sciences ,Lanzhou 730000, Gansu, China )

Abstract: The groundwater chemical characteristics for river basin have important influence on river and river
basin water resources utilization. Through the research of groundwater chemical characteristics in Yushugou Riv-
er basin, Hami, Tianshan Mountains, Xinjiang, China, this paper aims to: (1) reveal the interaction mechanism of
the groundwater environment; (2) discuss the evolution rule of groundwater in river basin; (3) provide basic da-
ta and data accumulation for the water chemistry research, water resources comprehensive utilization and protec-
tion of the ecological environment in the study area. According to the measurement of pH, 7DS, EC and major
ion composition of groundwater in Yushugou River basin, by combining comprehensive character description
method, triangular diagrams of anions and cations, correlation analysis and main ion ratio method, this paper dis-
cussed the chemical characteristics and the reasons of groundwater. The results show that the groundwater is
weak alkaline. The most main anion and cation are HCO,™ and Ca™", respectively. The concentration orders of cat-
ions and anions are Ca**>Na™>Mg**>K" and HCO; > SO, >CI">NOs, respectively. The hydrochemical type of
groundwater is H.CO;—Ca®". The average value of 7DS is 104.33 mg- L™ in spring flood period and 99 mg-L™" in
summer flood period, belonging to the weak water salinity. The ions composition in groundwater is mainly influ-
enced by carbonate weathering. The correlations between 7DS and C17, SO, ,NO, ,Ca’*,Mg*" and Na" in ground-
water during spring flood period are very high, which shows that the salinity level in groundwater is mainly con-
trolled by the six kinds of ions during the period. During summer flood period, the relationships between pH and
Mg”,K" and TDS both present negative correlation. This indicates that dissolved concentration of magnesium salt
and potassium salt in this period influence the groundwater pH value in some degree. We can judge the basin rare-
ly influenced by agricultural and industrial pollution by the high correlation and less content of anion SO, and
NO;™ in groundwater. The cation exchange of groundwater during spring flood period is not significant while dur-
ing summer flood period the cation exchange is very frequent. In the spring flood period, the ions mainly come
from H.CO; weathering carbonate rocks, with less affected by H.SO, weathering carbonate rocks. In summer
flood period, the weathering process is accompanied by a tiny amount of dissolved silicate rock.

Key Words: groundwater; hydrochemical type; ion source; water-rock interaction; Yushugou River basin



