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Simulation of groundwater level in the Hetao Irrigation District based on MODFLOW and analysis of ecologically
suitable groundwater depth//Yang Xiaogiang'~***, Ru Zeyu"?, Li Qiongfang' > Jing Miao* , Ren Li’ , Zhang Xiaolin®
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Nanjing Institute of Technology; 6. Research Center of Climate Change, MWR; 7. Inner Mongolia Water Conservancy
Development Center; 8. Water Conservancy Research Institute of Inner Mongolia; 9. Water Conservancy Development Center
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Abstract: In response to the problems of soil salinization and ecological degradation caused by long-term Yellow River
diversion irrigation in the Hetao Irrigation District, a MODFLOW model was constructed to simulate the spatiotemporal
distribution of groundwater level in the Hetao Irrigation District. The ecologically suitable groundwater depth threshold was
quantified using the maximum height of groundwater rise and crop root depth, and the ecologically suitable situation of
groundwater depth under different irrigation conditions was analyzed. The results showed that the simulation effect of
groundwater level in Hetao Irrigation District from 2013 to 2022 was generally good, with an average relative error of less
than 0. 5% over the years. The annual average total groundwater supply and discharge were 1. 190 billion m® and 1.252
billion m*, respectively, in a weak negative equilibrium state. Under irrigation conditions in 2022, except for the Ulan Buh
irrigation area, the groundwater depth of most irrigation areas was within the ecologically suitable range (1.46-2.96m).
Under the scenarios of reducing irrigation by 10% and 20% , most areas can still maintain ecologically suitable groundwater
depth during the crop growth period, while reducing autumn irrigation will significantly lower the groundwater level.
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