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Study on Spatial Distribution of Winter Wheat on Sentinel-2 Time
Series Image
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Abstract: To obtain accurate and detailed spatial information on winter wheat and also provides technical support for
planting regional planning of winter wheat. Based on the multi-time series normalized vegetation index model, the winter
wheat area extracted by the Normalize Difference Vegetation Index (NDVI) model during 2018-2021 was estimated, the
spatial-temporal distribution was obtained, and the accuracy was evaluated by reference to the agricultural data. The
correlation between the multi-temporal index model and winter wheat in Loess Plateau was studied and the feasibility of a
multi-temporal normalized vegetation index model for winter wheat extraction was discussed. The result shows that:
(1)Based on the multi-temporal NDVI model, the random forest algorithm was used to extract winter wheat with high
accuracy. February, April, and June of each year (overwintering stage, jointing stage, and milk ripening stage) are the key
periods for winter wheat identification, and the index model constructed by them has the best extraction effect. (2) The
single-phase remote sensing image is susceptible to the interference of vegetation at the same time. The multi-temporal index
model can improve the accuracy of winter wheat extraction. The results of winter wheat extraction from 2018 to 2021 were
tested, and the overall accuracy was 91.16%, 90.35%, and 94.26%, respectively. (3) The extraction results of Sentinel-2
image data in Gangu County showed that the planting area of winter wheat was stable in recent three years. In terms of the
temporal and spatial distribution of planting, winter wheat was mainly concentrated in the fault valley area of central Gangu
County, and the planting area gradually increased from the north and south mountain areas to the central area, and the wheat
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was distributed in the mountains below 2036 meters above sea level. Therefore, the study showed that the method based on
the synthetic index model was feasible to extract the spatial information of winter wheat, which proved that this method
could effectively obtain the spatial distribution of winter wheat on the Loess Plateau, and a provide reference for monitoring
the spatiotemporal changes of local winter wheat planting by remote sensing.

Keywords: Image recognition of remote sensing; winter wheat; spatial change monitoring
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Fig.1 Geographical location and sampling points of Gangu County

F 120182021 EFERIEMFEER
Table 1 Planting area of main crops from 2018 to 2021 EA{I: 1000 hm?

i 2018 2019 2020
Year

ey 22.12 22.05 22.02
EK 11.47 11.42 11.40
TR 10.79 8.96 8.52

& 2 HAERNREALRE
Table 2 Phenotypic cycle time in Gangu County

1 H 2 H 3 H 4 A 5 H 6 A 7 H 8 H 9 H 10 H 11 A 12 H
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10 m. 20 m A1 60 m 3t 3 Fh =S [A1 3 HE%, AW ST Sentinel-2 LM 2018 42021 43 =HE ¥
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Table 3 Sentinel-2 band parameters involved in this study

B HO B/ um 23 18] 43 B /m
Band Central band Spatial resolution
Band 3 - %t 0.560 10
Band 4 — 41 0.665 10
Band 8 — L4149k 0.842 10

2 RFZE
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Fig.3 Sample schematic diagram based on multi temporal index synthesis model from 2020 to 2021
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Fig.4 Multi temporal NDVI composite images from 2020 to 2021
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Fig.5 Time series curves of vegetation indices for different land use types
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Fig.6 Spectral curve of key crop growth period
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Table 4 Evaluation of winter wheat recognition accuracy and area statistical data in Gangu County

F ECEREN  RPRE% o, o BRI 000 he) ML

Year Precision of producer Precision of user o appa Extraction area  Difference percentage
2018-2019 87.72 93.57 91.16 0.86 20.69 6.4
2019-2020 90.91 96.83 90.35 0.80 23.75 7.7
2020-2021 91.70 94.10 94.26 0.89 21.36 3.0
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Fig.7 Winter wheat extraction results in Gangu County from 2018 to 2021
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