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Hydrochemical Characteristics of Snow Meltwater and River Water During

Snow-melting Period in the Headwaters of the Ertis River Xinjiang
WEI Hong' > WU Jinkui'~ SHEN Yong-ping' ZHANG Wei'> LIU Shi-wei' > ZHOU Jia=xin'’

(1. State Key Laboratory of Cryospheric Science Cold and Arid Regions Environmental and Engineering Research Institute Chinese
Academy of Sciences Lanzhou 730000 China; 2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: To analyze the hydrochemical characteristics of river water and snow meltwater during snow-melting period in the Kayiertesi
River the headwaters of the Ertis River samples of river water and meltwater were collected every day during March and April 2014.
Furthermore the combination of descriptive statistics Gibbs Figure and Piper Triangular diagrams of anions and cations were used for
hydrochemical analyses. The results showed that the major ion compositions and hydrochemical types were significantly different
between river water and snow meltwater. The total dissolved solid ( TDS) in the river water ranged from 24.9 to 50.3 mg*L~". The
major cations of river water were Ca’* and Na® accounting for 61% and 17% of the total cation equivalent concentration

respectively. Meanwhile HCO; constituted about 95% of the total anions concentration. The hydrochemical type of river water was
HCO; <Ca’*. The chemical composition of river water samples located in the middle with a deviation to left of Gibbs model indicating
that the major chemical process of river water was controlled by rock weathering and precipitation but rock weathering played a more
important role.
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Fig. 1 Sketch map of the study area and the sampling sites
2365 km’.
N 30°C
-45C . 1979
. SRM 360 mm.
( 100

mm) 5~9 11 4



4 1347
11 4
6 11 Excel 2013
42 mm 12% Origin 7.5 Excel 2013
I m Gw-chart ( USGS )
( Piper ) Piper
2200 m * % .
SPSS
31
~ ‘ 3
X X 3.1 .
81.8% * ! '
‘ pH 6.50 ~7.25 6. 84
X ’ X ; pH 7.03 ~7.23
Ca’* HCO; Na”
S0O;~ HCO;
2 Ca’* SO;~
2014 3 10 4 7 1 Ca®*  HCO;
1 Ca’"
HCO;
pH . TDS; GF/F HCO; Ca’". HCO;
1:1 HCO;
20 mL
HCO; Ca**.
(K*. Na*. Ca**. TDS 38.8 mg*L™'
Mg’ . NH,") ( DX-600 ) TDS (65.0 mgeL™") ¥
(S0, Cl~. NO;) )
( ICS-2500) 5%. Cl™ /Na* 0.13
CO;~  HCO; pH 6~10 (Cl"/Na* =1.15)
HCO, (o0}
HCO; ®
2014
( . . ) ( . 2( a)
) 2014 3 Ca’*{ Na® +K")
8 ~23 _ Ca’* HCO,
( 4253 m) 0 ~10 cm 2('b)
5 ¢m 1 10 ~30 cm 10 ¢cm Ca’"{ Na*
1 30 cm +K") Ca’*

HCO;



1348 37
1
Table 1  Hydrochemical characteristics of river water and the snow meltwater
/mge1,7! /mg+L~! + /mgeL ™! /%
a2t 9.33 4.28 7.66 =1.51 20
a2
0.95 0.04 0.26 =0.21 82
Mo2* 1.57 0.57 1.08 +0.24 23
& 0.13 0. 00 0.01 =0.02 235
Na* 3.95 1.03 2.41 +0. 66 28
* 0. 84 0.01 0.15+0.18 118
K* 4.10 0. 00 1.85+1.09 59
0.20 0. 00 0.05 +0.05 96
HCO- 47.45 19. 87 36. 18 +6. 38 18
} 3.91 0.07 0.94 +0.93 98
- 1.54 0. 14 0.30 +0.26 86
0.42 0.01 0.07 =0. 08 101
s02- 1.44 0. 62 1.08 +0.26 24
* 0. 69 0.05 0.20 +0. 12 60
N+ 0.52 0. 00 0.19 +0. 16 87
¢ 0.96 0.16 0.44 +0. 18 41
DS 50. 30 24.90 38.83 £5.97 15
18.37 2.08 6.73 +2.87 43
HCO; Ca®*
HCO; Ca**
Piper
Fig. 2 Piper figures of chemical ions in the Kayiertesi River water and the snow meltwater
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Fig. 3 Variation of snow temperature and the EC in snow
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5
Fig. 5 Daily variations of the mean concentrations of major irons in the river water and the snow meltwater
TDS 100 mg*L.™" Na*/(Na® +Ca’")
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Fig. 6 Hydrochemical Gibb figure of the river water
2 R
Table 2 Correlation analysis of TDS and characteristic ions in the river water
DS HCO; S0;~ cl- NO;y Ca®* Na* K* Mg?*
TDS 1
HCO; 0.890* * 1
O3~ 0. 660 * * 0.493** 1
Cl- -0.063 -0.353 -0.275 1
NO; 0.187 -0.137 -0.070 0.947** 1
Ca** 0.726* * 0.539**  0.872** -0.325 -0.115 1
Na* 0.711%* 0. 440" 0.582** 0. 358 0.579** 0.600** 1
K* -0. 147 -0.387" -0.285 0.515%* 0.428" -0.272 -0.220 1
Mg** 0.729** 0.608** 0.758** -0.316 -0.133 0.851** 0.563**  -0.282 1
1)* P<0.05 *x*x P<0.01
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