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Remote sensing monitoring of winter wheat planting area based on multi-
temporal Sentinel-2 imagery

YU Tianxiang, FAN Hong

(State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China)

Abstract: Aiming at the data demand of the real planting area of crops in the accurate claims of agricultural insur-
ance, a fast and efficient method for crop classification was proposed in this study. Taking Jingzhou District of Jingzhou
City, Hubei province as the research area, Sentinel-2 images from 2019 to 2020 were selected to calculate multi-temporal
red-edge vegetation index and yellowness value for feature optimization. Random forest and support vector machine algo-
rithms were used to extract the distribution images of winter wheat. The results showed that adding multi-temporal vegetation
index as a classification feature could effectively improve the integrity of wheat plot classification. Compared with support
vetcor machine (SVM) , the wheat boundary extracted by random forest was clearer, more complete and more accurate. The
total accuracy and Kappa coefficient of the classification results of the random forest method based on multi-temporal fea-
tures were 97. 49% and 0.968 6, respectively. The ratio of the wheat area extracted by different classification methods to the
wheat area recorded in the statistical yearbook was 91.28%. Normalized difference vegetation index ( NDVI') , normalized
difference red-edge 1( NDrel) , novel inverted red-edge chlorophyll index (IRECI) and yellowness value were the most im-

portant classification features in random forest models.
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Table 1 Growth period of main summer crops in Jingzhou District
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Table 2 Classification features and descriptions ( for model input
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Table 3 Comparison of accuracy of different classification methods on validation dataset
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Table 4 Comparison of wheat area extracted by different classification methods with the recorded area in the 2021 Jingzhou Statistical Yearbook
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Fig.5 Comparison of wheat plot integrity extracted by different methods
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Table 5 Feature importance analysis of random forest model
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Fig.6 Extraction results of wheat distribution based on different classification algorithms in Jingzhou District, Jingzhou City, Hubei prov-
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