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Phenological period identification of winter wheat based on
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Abstract: Accurate and timely acquisition of the phenological information of winter wheat
which is one of the main crops in China, is a prerequisite for its growth monitoring and yield
estimation. Spaceborne Synthetic Aperture Radar(SAR) is an all-time and all-weather microwave
remote sensing device, which can realize large—scale monitoring of periodic crop phenology.
According to the time series Sentinel-1A SAR data, a phenological period identification method
of winter wheat is proposed based on spaceborne dual-polarization SAR. This method uses
eigenvalue decomposition and polarization scattering analysis to extract the backscattering
coefficient, polarization entropy, scattering angle, etc., in different phenological stages to realize
winter wheat phenology identification. The experimental results show that the overall accuracy of
phenological phase identification reaches 79%. This method has practical value in winter wheat
growth monitoring.
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Tablel Classification of key phenological stages of winter wheat

tiller period

key phenological periods phenological phase description
sowing
nutrient period seedling
tiller
hibernation period hibernation
regreening
growing period rise
jointing
booting
reproductive period heading
flowering
grouting

maturity period .
maturity

flowering period grouting period maturity period

Fig.1 The growth state of winter wheat at each phenological stage
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Fig.2 SAR image pre—processing
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Fig.3 Flow chart of phonological period identification of winter wheat
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Fig.4 Location of the study area and its SAR image
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Fig.7 Box diagram of SAR image extraction parameters (N=nutrient, H=hibernation,G=growing, R=reproductive, M=maturity )
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Table2 Accuracy of phenological period identification results

number of test points nutrient period  hibernation period  growing period  reproductive period  maturity period accuracy/% overall accuracy/%
25(nutrient period) 21 4 0 0 0 84
25(hibernation period) 2 20 3 0 0 80
15(growing period) 0 11 2 0 73 79
15(reproductive period) 0 0 3 10 2 67
15(maturity period) 0 0 0 2 13 87
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