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Fig.2 Distribution map of boreholes in the study area
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Fig.6 Groundwater level dynamics fitting at monitoring points and scatter plot of groundwater levels during the validation
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Tab.2 Hydrogeological parameters of the model
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Tab.3 Design of prediction schemes
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Fig.7 Groundwater depth distribution maps under different governance scenarios over the next 10 years
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Three—Dimensional Heterogeneous Simulation and Prediction of
Groundwater in the Ningxia Yellow River Irrigation District

GUO Zheng"?, DING Pengpeng'®, WAN Yukuai'*, DING Yimin"?, LIU Xuejun’®, ZHU Lei"™
(1.School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China;
2. Key Laboratory of the Internet of Water and Digital Water Governance of the Yellow River, Yinchuan 750021, China;
3. Ningxia Institute of Water Resources and Hydropower Research, Yinchuan 750021, China)

Abstract; This study aims to analyze the dynamic changes in groundwater levels within the Ningxia Yellow River Irrigation
District. By integrating hydrogeological and engineering geological survey data, it precisely characterized the geological
heterogeneity of the study area and developed a three-dimensional heterogeneous transient groundwater flow model. Using
numerical simulation methods, it forecast groundwater dynamics in the irrigation district. The results indicate that the
constructed three-dimensional heterogeneous transient groundwater flow model accurately reflects the dynamic changes in
groundwater within the irrigation district. Projections suggest a continued rise in groundwater levels, necessitating corresponding
management measures to ensure safety for both residential and agricultural activities. The Baoditan village area exhibits poor soil
permeability, rendering it one of the most severely affected regions by groundwater issues, with water table depths ranging from
0.3 to 0.8 m. It proposed various management strategies to address the existing groundwater level challenges. The high-
efficiency water-saving strategy resulted in the most significant decrease in groundwater levels, followed by the channel
interception strategy, with average groundwater level decline rate of 0.35 and 0.18 m/a, respectively. Considering both
effectiveness and practical feasibility, the channel interception strategy is identified as the optimal solution for effectively
mitigating groundwater hazards in the irrigation district.

Keywords; groundwater; Ningxia Yellow River Irrigation District; numerical modelling; heterogeneity; mitigation strat-
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