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Abstract:  Crop coefficient (K, ) is a critical parameter for quantifying crop water requirements, and its efficient and
timely acquisition is essential for optimizing irrigation management and improving agricultural water use efficiency. In this study,
winter wheat was taken as the research object, and the crop coefficient of winter wheat was estimated by using the dual crop coef-
ficient approach recommended by the Food and Agriculture Organization of the United Nations (FAO), combined with the ob-
served winter wheat growth parameters (plant height, leaf area index). The correlation between eight common vegetation indices
(normalized difference vegetation index, renormalized difference vegetation index, soil-adjusted vegetation index, transformed

chlorophyll absorption in reflectance index, enhanced vegetation index, green normalized difference vegetation index, ratio vege-

tation index, difference vegetation index) and K, derived

e B #1:2024-07-29 from FAO-recommended methods was analyzed at different
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selected to establish the crop coefficient estimation model. Crop coefficient values estimated by the model were compared with

those obtained by the FAO-recommended algorithm. The results showed that the normalized difference vegetation index (NDVI) ,

renormalized difference vegetation index (RDVI) , soil-adjusted vegetation index (SAVI) and transformed chlorophyll absorption

in reflectance index (TCARI) had a good correlation with K, during jointing stage to flowering stage. The crop coefficient estima-

tion model of winter wheat based on TCARI/RDVI was more accurate. The root mean square errors (RMSE) at jointing stage,

heading stage and flowering stage were 0.14, 0.12 and 0.15, respectively. The model efficiency coefficients (EF) at jointing

stage, heading stage and flowering stage were 0.66, 0.88 and 0.71, respectively. The crop coefficient distribution map generated

by this model can provide a scientific basis for reasonable irrigation of winter wheat.
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Fig.1 Overview of the study area
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Table 1 Band information of MS600 PRO multi-spectral camera
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Fig.2 Distribution of sampling points
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Fig.3 Measurement of plant height and leaf area index
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Fig.4 Variation characteristics of winter wheat crop coefficient from jointing stage to maturity stage
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Fig.5 Spatial distribution characteristics of crop water stress index (CWSI) at different stages
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Fig.6 Correlation between K estimates based on remote sensing and FAO-recommended dual crop coefficient estimates at different growth
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Fig.7 Temporal and spatial distribution map of crop coefficient based on unmanned aerial vehicle (UAV) multi-spectral images
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