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Abstract 'Fhe northern pl'a'rn of Henan in the lower reaches of the Yellow River s an area where the Yellow River is frequently diverted. The shallow groundwater quality in this area
is poor, ,and many types of components have been found to be exceeding the limit value; however, the contribution of various environmental factors to water quality needs to be further
quantified. In order to clarify the genesis of water quality of shallow groundwater in the study area, 330 groups of shallow groundwater samples were collected via a regional water
quality survey. The evolution of shallow groundwater quality in the Yellow River diversion area of northern Henan was revealed using the principal component-absolute principal
component score-multiple linear regression (PCA-APCS-MLR) model. The resulis showed that the components with a shallow groundwaer excess rate greater than 10% in
descending order were manganese, iron, total hardness, total dissolved solids, sodium, fluoride, arsenic, chloride ions, sulfate, and ammonium. In particular, the excess rate of
manganese reached 76%. The four factors of dissolution enrichment, native origin of soil, redox conditions, and agricultural activities were identified as the main reasons for poor
groundwater quality, which accounted for 71. 24% of the cumulative interpretation rate of variance. In addition, the recharge from the surface water also influenced the groundwater
quality. The effects of dissolution hetween the water and aquifer matrix and redox condition in the aquifer of the Yellow River dried-riverway like Xinxiang were significantly
enhanced, resulting in the increasing concentration of iron, arsenic, total hardness, TDS, and other components in groundwater. Fluoride enrichment was caused by dissolution
enrichment, the origin of the soil, and lateral replenishment of the Yellow River. Groundwater with high manganese concentration was widely affected by the soil matrix. Nitrate
pollution of the groundwater was caused by the extensive use of chemical fertilizers in agricultural activities in individual areas.

Key words: lower reaches of the Yellow River in northern Henanj; shallow groundwater; PCA-APCS-MLR; analysis of pollution sources; primary inferior origin; anthropogenic

pollution
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Fig4 Contribution rates of different environmental factors to water quality indicators
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