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Major Ion Chemistry of Surface Water in the Upper Reach of Shule River Basin

and the Possible Controls

ZHOU Jia-=xin'*, DING Yong-jian'?, ZENG Guo-xiong’, WU Jin-kui'”*, QIN Jia'"

(1. Laboratory of Watershed Hydrology and Ecology, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, China; 2. State Key Laboratory of Cryospheric Science, Cold and Arid Regions
Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China; 3. Shule River Basin
Water Resources Administration of Gansu Province, Yumen 735200, China)

Abstract; To analyze the major ion chemistry of water in the upper reach of the Shule River Basin and possible controls, samples of
river water, groundwater, precipitation, melt water were collected and methods including descriptive statistics, Gibbs Figure, Piper
Triangular diagrams of anions and cations were comprehensive used. Results showed that the major ion compositions and hydrochemical
types were significantly different in different waters such as stream water, groundwater and precipitation. The total dissolved solid
(TDS) in the river water ranges between 51. 7 to 432.3 mg+L ™" with an average of 177.7 mg-L™"'. The major cations of river water
are Ca’* and Mg>* , accounting for 45% and 31% of the cations respectively. Meanwhile, HCO; constituted about 75% of the
anions. The hydrochemical type of river water is HCO; -Ca®*-Mg’*. Owing to the interaction between the river and layer, the
concentration of SO} is relatively higher. Comparing major ion concentrations of the river water with local groundwater and
precipitation, concentrations of the river water ranged between precipitation and groundwater but were much closer to the concentration
of groundwater, indicating that the surface water was recharged by a mixture of precipitation and groundwater while groundwater is
dominant. The chemical composition of surface water samples located in the middle and a bit upper of Gibbs model, which indicates
that the major chemical process of river water is controlled by rock weathering and evaporation-crystallization but rock weathering plays
a much more important role.

Key words :surface water; major ion; hydrochemical type; the upper reach of Shule River; recharge
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Fig. 1 Sketch map of the Shule River Basin and the sampling sites
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Table 1 ~ Sampling location and sample-related cases
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Table 2 Comparison of major ion concentrations in the Shule River with other rivers/mg-L -1
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Fig. 2 Monthly variation of major ions concentrations in the Shule River Basin
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Fig. 5 Hydrochemical Gibbs figures of the Shule River
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