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Estimation of Regional Crop Water Requirement and Optimization of Irrigation Scheduling
Based on Remote Sensing Technology
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[Abstract] Traditional methods for estimating crop water requirement mostly rely on point—scale
meteorological station data and empirical models, making it difficult to meet the needs of large—scale,
high—precision, and dynamic agricultural water resources management. Remote sensing technology, with its
advantages of macroscopic, rapid, and periodic observation, provides a revolutionary means for the accurate
inversion of crop water requirement (Evapotranspiration, ET) at the regional scale. This paper systematically
reviews the core theoretical basis of remote sensing estimation of regional crop water requirement and
mainstream inversion models, including the surface energy balance model, remote sensing extension of the
Penman—Monteith model, as well as data assimilation and machine learning methods. It deeply explores how to
apply high—precision remote sensing ET products to the optimization design of irrigation scheduling, including
irrigation timing, irrigation quota, and spatial water distribution planning. By analyzing the challenges existing in
current research, such as scale transformation, model universality, and data fusion, this paper looks forward to the
future development direction combining multi—source remote sensing data, artificial intelligence algorithms,
and ground—based IoT sensing networks, aiming to provide scientific basis and technical support for building a
smart, efficient, and water—saving modern agricultural irrigation management system.
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