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Analysis of hydrochemical characteristics and evolutionary patterns of shallow groundwater in transition zone of
the middle-lower Yellow River//Wang Guanghua'?, Wang Xiuya', He Zhengkun®, Liu Xuyang', Tian Dayong', Deng
Xiaoying' (1. Ecological Environment Geo-Service Center of Henan Geological Bureaw; 2. The Science and Technology
Innovation Center of Henan Provincial Natural Resources ( Collaborative Research on Mining Development and Ecological
Restoration; 3. Sichuan Development Environmental Science and Technology Research Institute Co. , Lid. )

Abstract: The distribution characteristics, hydrochemical types, and variation trends of major chemical components in
shallow groundwater within the transition zone of the middle-lower Yellow River ( Jili-Mengjin reach) were analyzed using
mathematical statistics, Piper diagrams and Schoeller diagrams. The controlling factors and primary sources of these
components were identified through the Gibbs model, ionic ratio analysis and factor analysis, and the hydrochemical
evolutionary patterns of shallow groundwater were verified through the profile method. The results show that there is a close
hydraulic connection between shallow groundwater in the transition zone of the middle-lower Yellow River and Yellow River
water. The hydrochemical composition of groundwater is predominantly controlled by rock weathering ( primarily carbonate
rocks) , and is also influenced by evaporation and human activities to a certain extent. Cation exchange processes and
mineral exploitation activities lead to a dynamic saturation state of carbonate minerals in groundwater within the river valley
plain. The hydrochemical types of shallow groundwater in the transition zone of the middle-lower Yellow River are relatively
complex, evolving from the HCO,;-Ca-Mg type in the loess hilly area to the HCO, -SO,-Ca-Mg and HCO, - CI -Ca-Mg types
in the Yellow River floodplain area, and further transitioning to the HCO, -SO, - Cl-Ca-Na-Mg, HCO,-Cl -Ca-Mg-Na and
HCO,-Cl-SO,- Mg-Ca-Na types.

Key words: transition zone of the middle-lower Yellow River; shallow groundwater; hydrochemical characteristics;
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[N K* Na* Ca™ Mg** ar- S0 HCO; NO; TDS
K* 1
Na* 0.650* 1
Ca®* 0.213 0.138 1
Mg?* 0. 405 0. 042 0.641" 1
cl 0.644" 0.779* 0.681" 0. 437 1
S0¥ 0.596" 0.914™ 0.418 0.120 0.863* 1
HCO; -0. 080 -0.484 0. 500 0.799™  -0.058 -0. 386 1
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E%) K* Na* Ca?* Mg?* ar- s02” HCO; NO; RAE A
H—F 0.786 0.918 0. 434 0.267 0.923 0.952 -0.291 -0.267 3.635
o Ry 0.039 -0.235 0.767 0. 876 0.292 -0. 085 0.908 0.799 2.968
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