
Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2018.22913

* Corresponding author.

1944-3994/1944-3986 © 2018 The Author(s). Published by Desalination Publications.

This is an Open Access article. Non-commercial re-use, distribution, and reproduction in any medium, provided the original work is 
properly attributed, cited, and is not altered, transformed, or built upon in any way, is permitted. The moral rights of the named author(s) 
have been asserted.

126 (2018) 81–86
September

Hydrochemical evolution mechanism of groundwater in the People’s Victory 
Canal Irrigation District, China

Zhongpei Liua,b,c, Wanhua Yuand, Yuping Hana,b,c,*, Dongqing Zhanga, Jianxun Liue

aNorth China University of Water Resources and Electric Power, Zhengzhou 450011, China, email: hanyp@ncwu.edu.cn (Y. Han)
bCollaborative Innovation Center of Water Resources Efficient Utilization and Support Engineering, Zhengzhou 450011, China
cHenan Key Laboratory of Water Environment Simulation and Treatment, Zhengzhou 450011, China
dZhongshan Water Conservancy and Hydropower Surveying, Designing and Consulting Co. Ltd., Zhongshan 528403, China
eGuodian Xingyang Coal and Power Co. Ltd., Zhengzhou 450045, China

Received 12 December 2017; Accepted 26 June 2018

a b s t r a c t
Under the influence of natural factors and human activities, groundwater dynamic field and hydro-
chemical field in the People’s Victory Canal Irrigation District, a piedmont well irrigation district in the 
north Henan province, have changed significantly. In this paper, the statistical characteristics of major 
ions in the groundwater in the People’s Victory Canal Irrigation District were analyzed based on the 
sampled data in wet season and dry season, and then the main hydrochemical processes in the runoff 
process of groundwater were discussed using different ion proportionality coefficient method. The 
results showed that Na+ and HCO3

– were the major cation and anion in the groundwater, respectively. 
The order of cations in concentration was Na+ > Ca2+ > Mg2+ > K+, and the order of anions in average 
concentration was HCO3

– > SO4
2– > Cl–. The rock weathering and dissolution mainly controlled the 

hydrochemical evolution of groundwater, as Na+, Ca2+, Mg2+, Cl–, and SO4
2– in the groundwater were 

mainly derived from the dissolution of carbonates and sulfates. In addition, they were also derived 
from the dissolution of aluminum silicate minerals (such as albite). Besides, the hydrochemical process 
was accompanied by cation-exchange adsorption. The cation exchange between Na+ in the ground-
water and Ca2+ and Mg2+ in soil occurred in most of the study area except G-01 area. The chemical 
constituents of groundwater were not only influenced by natural factors, but also by human activities. 
Especially in G-01, G-06, and G-08 areas, human pollution influenced the chemical constituents of 
groundwater obviously.
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