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Abstract

To achieve refined and intelligent management of water resource quotas and total control in irrigation
districts, and to enhance the level of agricultural irrigation water management, this study focuses on a
typical irrigation district in Xinjiang. It establishes an irrigation water measurement system based on
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six core dimensions: gross irrigation water intake, gross irrigation water quota, irrigation area and cumula-
tive irrigation area, cumulative rotation irrigation times, water fee calculation based on gross water intake,
and irrigation water utilization coefficient. By analyzing the hierarchical relationships of water conveyance
(canals or pipelines) at various levels in the irrigation district, and integrating water monitoring facilities
with intelligent irrigation algorithms, the study develops dynamic regulation calculation formulas for water
conveyance and irrigation water usage at all levels (canals or pipelines). A case study was conducted in a
representative irrigation district. The results show that this measurement system can characterize the pro-
gress of irrigation water usage in real time and accurately identify over-irrigation and water-saving opera-
tional states. Under over-irrigation scenarios, the irrigation water utilization coefficient decreases by 0.47
percentage points compared to the target value, while it increases by 0.32 percentage points under water-
saving scenarios. The quantitative characterization approach and dynamic regulation methods developed in
this study provide technical support for the scientific allocation, efficient utilization, and refined manage-
ment of irrigation water resources in irrigation districts.
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