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Assessment framework of agricultural water-saving potential for ecological health//LIU Kuan'?® 6 ZHAI Jiaqi®,
ZHAO Yong’, DONG Yiyang™*, ZHANG Longlong®, LI Xing® ( 1. State Key Laboratory of Hydraulic Engineering
Simulation and Safety, Tianjin University, Tianjin 300072, China; 2. State Key Laboratory of Simulation and Regulation of
Water Cycle in River Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 3. State
Key Laboratory of Hydrology, Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing
210029, China; 4. Science and Technology Research Institute, China Three Gorges Corporation Limited, Beijing 100038,
China)

Abstract: The study proposed an assessment framework for agricultural water-saving potential oriented toward ecological
health, and evaluated the agricultural water-saving potential for ecological health in the Ningxia Yellow River Irrigation
District as a case study. Taking groundwater level as a rigid constraint for ecological water level, we determined the
ecological groundwater level of the study area to be 2.5 m. With this ecological water level as a rigid constraint, the water
intake-saving potential considering ecological health in the irrigation district was identified as 540 million m®, while the
water consumption-saving potential was only 140 million m*. Among the water consumption-saving potential , farmland water
consumption savings accounted for 92%, and natural ecological water consumption savings accounted for 8%. If the
irrigation district adopts higher-intensity water-saving measures, the natural ecosystem may struggle to maintain stability,
which is not conducive to the sustainable development of the irrigation district.

Key words: agricultural water-saving potential ; water extraction savings; scale effect; water cycle model ; ecological health

threshold; the Ningxia Yellow River Irrigation District
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Table 1 Various water-saving measures and their water cycle impact mechanisms
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Fig.1 Impact of water-saving measures in irrigation districts on water cycle processes
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Fig.2 Relationship between vegetation and groundwater

level and key thresholds in arid areas
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Fig.3 Assessment framework of agricultural water-saving potential for ecological health
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Fig.5 Comparison of simulated and observed values for water surface evaporation, drainage, and groundwater

levels in the Ningxia Yellow River Irrigation District
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Table 3 Scenario setting for agricultural water-saving

potential in the Ningxia Yellow River Irrigation District
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Table 4 Simulation results of major water cycle fluxes for irrigation district under different schemes
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Fig.7 Distribution of groundwater depth changes under different water-saving schemes
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