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Hydrochemlstry and Its Controllmg Factors and/ \yater Quallty Assessment 01"

Shallow Groundwater in the Welhe and Jinghe River Catchments

LU ,xm ), XIANG Wei' ", SI Bing- cheng
(1. Key Laboratory of Agrlcultural Soil and Water Englneenng $# Arid and Semiarid Areas, Mlnlstry of Education, Northwest A&F
Umversny f Yanghng 712100, China; 2. Department of Soil Sclence University of Saskatoon, SK S7TN 5A8, Canada)

Abstract; The Weihe and Jinghe Rivers catchments are important tributaries of the Yellow River, where it is of great significance to
evaluate groundwater hydrochemistry and quality for ecological protection and sustainable development. Piper diagrams, Gibbs, Na-
normalized molar ratios, and ion correlation methods were used to analyze the chemical composition of groundwater in these two
catchments. Furthermore, the WQI method, Wilcox diagrams, USSL diagrams, and Doneen diagrams were used to evaluate the
suitability of groundwater quality for drinking and irrigation. The results showed that the Weihe and Jinghe River catchments are
dominated by fresh and weakly alkaline water. Groundwater ion concentration in the Weihe River are higher than in Jinghe River except
for Na* , and the major groundwater types are HCO,-Ca-Mg( accounted for 50% ) , and HCO,-Ca-Mg and HCO,-Na-K (accounted for
32.5% ), respectively. The hydrochemistry of the Weihe and Jinghe River catchments is mainly controlled by rock weathering,
primarily silicate weathering. Moreover, the groundwater chemistry in the research area is affected by mining and chemical fertilizer
application for agriculture. Furthermore, the hydrochemistry of the Weihe River catchment is affected by cation exchange, although this
was not obvious in some regions of the Jinghe River catchment. The overall groundwater quality of the two catchments was good, with
the Jinghe River water quality being better than in the Weihe River catchment. Based on SSP, SAR, and PI, the groundwater in some
parts of the study area cannot be directly used for irrigation as this would result in salinization and, thus, inhibit plant growth. Overall,
the groundwater quality in the south of the study area is better than in the north, and is better in the Jinghe River catchment than in the
Weihe River catchment according to these three indicators. This study provides a basis for the sustainable development of two
catchments, providing baseline data for groundwater quality management.

Key words: groundwater; water quality assessment; hydrochemistry; Chinese Loess Plateau; Yellow River; Weihe River; Jinghe River
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