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Major Ionic Features and Their Controlling Factors in the Upper-Middle

Reaches of Wujiang River

HUANG Qi-bo"** | QIN Xiao-qun>’, LIU Peng-yu”*, LAN Fu-ning’’, ZHANG Lian-kai*’, SU Chun-tian'*"
(1. Environmental School, China University of Geosciences, Wuhan 430074, China; 2. Institute of Karst Geology, Chinese Academy
of Geological Sciences, Guilin 541004, China; 3. Karst Laboratory of Karst Dynamics, Ministry of Land and Resources & Guangxi
Zhuang Autonomous Region, Guilin 541004, China)

Abstract: The Wujing River, the largest river in Guizhou Province, is one of the most important water resources for social and
economical development. Recently, with the fast population proliferation and rapid economic growth, the drainage basin is intensively
interfered by anthropogenic activities. The hydrochemistry of surface water was analyzed from the upper-middle reaches of Wujiang
River for investigating the hydrochemical characteristics and their main influencing factors. The results showed that the major cations of
the four rivers were Ca’* and Mg”>* , accounting for more than 70% , and the main anions were HCO; and SO;” , occupying more than
85% . The hydrochemical characteristics in the four rivers were found to be of HCO,-Ca type, and mainly determined by the carbonate
rock dissolution, while only a small proportion of them were of HCO, SO, -Ca type, reflecting the influence of SO}~ from anthropogenic
activities. Compared to hydrochemical data in 1999, there was an obvious increase in cations and anions concentrations, majorly in
NO; , SO~ ion concentrations, which were significantly affected by human activities. The Na*, K*, Cl~ in the river mainly came

**, HCO; , Mg’* mainly came from carbonate rocks dissolution, while NO; and SO}~ mainly

from atmospheric precipitation, and Ca
came from human activities. According to principal component analysis and correlation analysis, hydrochemical composition of
Liuchong River was affected by human activity, and that in the upstream of Sancha River was controlled by atmospheric precipitation
and the dissolution of carbonate rocks, that to the downstream was enhanced by human activities. The main ion of Maotiao River was
controlled by atmospheric precipitation and carbonate rocks dissolution, and also affected by human activity. The Nanming River, the
Qingshui river’s tributary, was mainly affected by human activity, while the middle and lower reaches of Qingshui River were affected
by both the atmospheric precipitation and human activity.

Key words : major ion; ionic source; factor analysis; river water; upper-middle reaches of Wujiang River
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Table 2 Major ion concentrations in the upper-middle reaches of Wujiang River
W WS pH /T K* Nat Ca¥t Mg - S0iT  HCO;  NO; /m];_)i R AV N/‘;B
L1 814 16 0.023  0.135 1.619 0.299 0.090 0.537 2.42 0.238 220. 34 3.99 3.82  2.22
2 837 16.9 0.033 0.320 1.774 0.426 0.128 0.845 2.59 0.128 264. 15 4.75 4.54  2.32
I3 8.47 17.6 0.030 0.251 1.729  0.409 0.114 0.749 2.89 0.216 265. 01 4.56 4.72 -1.78
NHE 14 8.24 17.4 0.030  0.240 1.742  0.399 0.112 0.723 2.59 0.213 253.03 4.55 4.36 2.12
L5 82 21.1 0.053 0.341 1.674 0.466 0.179 0.986 1.90  0.418  274.89 4.67 4.47  2.24
6 832 20.9 0.042 0.274 1.550 0.425 0.142 0.817 2.16 0.312 250. 46 4.27 4.25 0.21
L7 832 20.3 0.048 0.417 1.723  0.407 0.137 0.964 2.25 0. 253 273. 66 4.72 4.56 1.73
S1 85 17.3 0.081 0.755 1.702 0.374 0.276 0.886  2.81 0.063  283.68 4.99 4.92  0.71
S2  8.95 18.6 0.075 0.866 1.769 0.385 0.266 0.970 3.02 0.010 300. 14 5.25 5.24  0.08
S3 8.33 17.3 0.057 0.694 1.686 0.356 0.186 0.938 2.51 0. 195 281.24 4.84 4.76  0.77
= ol 4 8.17 19.9 0.053 0.556 1.634 0.372 0.154 0.957 2.25 0. 206 269. 62 4.62 4.52 1.09
S5 7.49 21.5 0.054 0.519 1.734 0.385 0.148 1.034 2.29 0.216 282. 46 4. 81 4.72  0.94
S6  8.25 20 0.052 0.434 1.702 0.385 0.143 0.956 2.25 0.239 271.41 4. 66 4.54 1.29
S7  8.06 19.7 0.066 0.355 1.785 0.411 0.136 0.914 2.38  0.265 275.25 4.81 4.60 2.23
S8 8.3 20.1 0.047 0.348 1.783  0.425 0.134 0.921 2.33 0. 282 274.94 4. 81 4.59 2.34
MI 8.7 154 0.069 0.528 1.879  0.915 0.581 0.808 3.46 0.238 331.92 6.19 5.890  2.45
ST M2 8.8 19.5 0.072 0.381 1.376 0.680 0.193 0.969  2.20 0.085 = 257.27 4.56 4.42 1.6l
M3 875 18.6 0.114 0.523 1.566 0.744 0.312 1.246 2.16 0.115 303. 17 5.26 5.08 1.71
M4 8.14 19.5 0.131 0.615 1.723  0.765  0.263 1.038 3.02 0. 150 319.13 5.72 5.51 1. 87
Q1 8.77 16.1 0.035 0.072 1.301 0.975 0.080 0.584 3.20 0.061 239.78 4. 66 4.50 1.67
Q2 9.33 18.5 0.034 0.077 1.200  0.763 0.081 0.462 2.76 0. 059 205. 53 4.04 3.83  2.66
Rl Q3 869 19.9 0.062 0.229 1.343 0.640 0.145 0.549 2. 81 0. 103 227.70 4.26 4.15 1.22
Q4 855 19.7 0.117 0.470 1.617 0.700 0.351 0.730 2.94  0.235 285.02 5.22 4.98 2.35
Q5 9.18 19.9 0.109 0.413 1.605 0.805 0.310 0.724 3.11 0. 207 286. 95 5.34 5.08 2.57
Q6 9.11 20.5 0.105 0.399 1.564 0.793 0.292 0.708 3.39 0.207 290. 84 5.22 5.31 -0.83
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Table 4  Principal component analysis of major ions

in the upper-middle reaches of Wujiang River

At %1 HF $2 W 3BT
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K* 0. 841 0. 161 0.372

cl- 0.837 0.325 0. 370
Ca®* 0. 804 0.284 -0.250
HCO; 0.792 -0.237 0. 432
NO; 0. 022 0.874 0. 063
S03%- 0.332 0. 810 -0.082
Mg * 0.097 0. 004 0. 968
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