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Abstract;In order to examine the hydrochemical characteristics and quantify the contribution of petrochemical
weathering processes to the absorption of atmospheric CO,, this paper selects the Donghe River Basin in
western Hunan as the study area, and 32 water samples from July, 2016 to August, 2016 were collected and
analyzed. The results show that the river water has the pH value of 8. 31 and is slightly alkaline. The variation
ranges of EC and TDS are large, which are mainly related to the distribution of lithology in the basin. The ions
in water are dominated by Ca’* and HCO, and the hydrochemical type is HCO, — Ca type. The hydrochemical
compositions of the water samples are affected by lithology. HCO, , Ca’* and Mg’* are mainly derived from
the weathering of carbonate rocks, and sources of the other ions are affected by human activities. In the main

2+

ions of the water in the Donghe River Basin, HCO, , Ca’* and Mg’* show a decreasing trend from upstream to

downstream, reflecting that rivers flow from carbonate rocks to clastic rocks. The growth trend of NO, , K™ |
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Na“, F~, Cl and SO} shows that the influence of artificial pollution on the Donghe River is significant and

can reflect the intensity of human activities. It is found from the subbasin investigation that hydrochemistry of

the upper reaches of the basin is mainly controlled by limestone and dolomite, the middle reaches, by

limestone, and the lower reaches, by sandstone, mudstone and other clastic rocks. The observed data of a

hydrological year at the Jishou observation station was collected and the hydrochemical-runoff method is used to

estimate the amount of inorganic carbon flux in the Donghe River Basin as 60477.33 tCO,/a and the carbon

sink intensity as 71. 15 tCO,/(km’-a).
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Fig.1 Location of the sampling points in the Donghe River basin
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Table 1 Hydrochemical indicators of waters from the

Donghe River Basin

i H RKAE f/ME ¥ {E
Si0,/(mg-L7") 10.79 1.17 5.61
K*/(mg-L™") 2.07 0. 06 1.26
Na*/(mg-L~") 3.78 0.50 1.48
Ca®*/(mg-L™") 70. 57 27. 66 46. 38
Mg** /(mg-L™") 19. 64 3.04 10. 47
Cl™/(mg-L7") 3.25 1.70 2.26
S02™/(mg-L™") 37.06 8.85 14.56
HCO; /(mg-L™") 225.02 77.35 170. 97
NO; /(mg-L™") 6.53 0.05 4.13
F~/(mg-L™") 0.11 0.04 0.07
TDS/(mg-L~") 211. 40 119. 00 171.70
EC/(pS+em™") 359. 20 199. 40 302. 46

pH 8.70 7.75 8.31
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Fig.2 Triangle diagrams showing cation and anion composition

in the water samples from the Donghe River Basin
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Fig.3 Gibbs chart of the river water in the Donghe River Basin
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Table 2 Partial correlation matrix of ions concentrations of waters in the Donghe River Basin
Si0, K* Na* Ca* Mg * Cl- S02- HCO; NO; F-
Sio, 1
K* 0.579 ** 1
Na* 0.921* 0. 549 ** 1
Ca** —0.485" 0.010 -0.556 " 1
Mg?* -0.361*  -0.002 —-0.442" 0.091 1
cl- -0.075 0.503 ** 0.019 0.136 0.580* 1
S0~ 0. 844 ** 0.461* 0.887™  -0.433~ -0.350" -0.025 1
HCO; -0.669* —0.090 -0.762" 0.832" 0. 602 ** 0.368 " -0.655* 1
NO; -0.135 -0.127 -0.234 -0.066 0.448 * 0. 022 -0.118 0.165 1
F- 0.440 " 0. 086 0.528*  -0.290 -0.534*  -0.213 0.569 ** -0.554" -0.310 1
TE: Y ER P <0.05, “FR P <0.01
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Fig.4 Relationship among the major ions in water from the Donghe River Basin
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Table 3 Average concentration of ions in the subbasin

FEE T/ e
(mg-L~") VS| 9 33T AN S T JIN T 6 T b3 14 He i 45
Si0, 4.15 4.09 4.73 3.47 3.68 7.56 9. 88
K* 1.12 1. 19 1.03 0.47 1.18 1.24 1.58
Na* 0.61 1. 06 1. 16 0.75 1.05 2.37 2.96
Ca’* 49. 81 42.58 55.95 47.32 49.90 38.45 33.82
Mg2 * 14.98 18.74 8.97 7.54 6.02 8.58 6.55
Cl- 2.19 2.68 2.29 1.87 2.12 1.84 2.13
SO%' 10. 32 12.95 10.71 11.33 11.08 18.09 24.56
HCO; 204. 81 205. 69 195.72 163.52 165. 26 136.24 105.78
NO5 4.93 4. 84 3.10 4.71 3.76 4.91 3.43
F- 0.05 0.07 0. 06 0.10 0.07 0.08 0.09
4.4 T FEE A WAL RHIE VIRCRSIN R S i

87 T K B T 2 1) AR AL R B SR R S
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HCO, ¥ N b e 28 e 52 9006 907 Dk /D 1) 8 3, s
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Ja B S B MR B 22, DRI 32 A T B 15 e B ok
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JIN X5 TR A 5, B G R TR DB R 2 IX
VIR 5 VR LA S W S g T 2 1o s He AR s
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Table 4 Hydrochemical index at the Jishou monitoring
station from October, 2016 to September, 2017

LG/ Ca®*/ HCOy 7/ F¥yiiit/
(pS-em ™) (mg-L™") (mmol-L™") (m’+s™")

H 1 T/C  pH

2016-10-16 17.6 8.50 326 45 3.2 19. 67
2016-11-16 15.4 8.44 329 43 3.1 23.65
2016-12-16 9.8 8.42 336 56 3.3 14. 86
2017-01-17 9.4 8.41 330 53 3.1 17.74
2017-02-17 10.6 8.46 325 52 3.0 21.50
2017-03-17 11.4 8.57 311 53 3.5 28.24
2017-04-17 13.1 8.42 291 46 2.7 16. 24
2017-05-17 15.7 8.43 290 43 2.6 24.95
2017-06-17 18.6 8.61 271 40 2.5 94.49
2017-07-17 26.5 8.47 254 37 2.7 18.05
2017-08-17 26.3 8.50 259 36 2.9 31.08
2017-09-17 21.3 8.25 290 39 2.8 57.717
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Fig.5 Main ion changes of the Donghe river
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Table 5 Estimated inorganic carbon sinks at the Jishou monitoring station from October, 2016 to September,2017
H it -2 i A/ [HCO; ]/ 7] CO, R IR SRV WRACSREZ/
i (m'+s™!) (mg-L™") e/ (g5 ") (1€0,-a"") (1C0; -km *-a ™)
2016 -10 - 16 19. 67 195.2 1 385.06 3 709.75 4.36
2016 =11 - 16 23. 65 189.1 1612.93 4 180.71 4.92
2016 -12 - 16 14. 86 201.3 1 078.70 2 889. 18 3.40
2017 -01 -17 17.74 189.1 1 209. 76 3 240. 23 3.81
2017 -02 -17 21.50 183.0 1 419.25 3 433.46 4.04
2017 -03 - 17 28.24 213.5 2 174.59 5 824.41 6.85
2017 -04 - 17 16. 24 164.7 964. 58 2 500. 18 2.94
2017 -05 - 17 24.95 158.6 1427.14 3 822.45 4.50
2017 -06 - 17 94. 49 152.5 5 196. 99 13 470. 59 15. 85
2017 -07 -17 18. 05 164.7 1072.25 2 871.91 3.38
2017 -08 - 17 31.08 176.9 1982.92 5311.07 6.25
2017 -09 - 17 57.77 170. 8 3 558.41 9 223.39 10. 85
4 fi 1923.55 5 039.78 5.93
Jogiis 23 082. 57 60 477.33 71.15
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