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Fig. 1 Schematic diagram of the geographical overview and administrative division of the study area
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Table 1 Band parameters of Sentinel-2 Data

B ik UL (nm) 2[5 (m) Pk (nm) W 5E (nm)
Bl I (ISR 443 60 433~453 45

B2 i3 490 10 458~523 98

B3 o 560 10 543~578 46

B4 41 665 10 650~680 39

BS AT SGFELT A HIPEET ) 705 20 698~713 20

B6 Al WYCHE LT b Ll 740 20 733~748 18

B7 AT LYGHE LT Ah LTk 783 20 773~793 28

B8 Al WSGHIELTAh ST Ak 842 10 785~900 133
B8a CIN e AR NN - zak ] 865 20 785~900 32

B9 RN AN IKFER 940 60 935~955 27
B10 VER FAR S SN 1375 60 1 360~1 390 76
B11 Jerizan ) 1610 20 1 565~1 655 141
B12 JEE LA 2190 20 2 100~2 280 238
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Pl AR I TAE R OCE 2 . Sentinel-2 SR ILA 1310150, ABME B KT,
AR e B LA 25 o R M) R TR ZRAE B . 0 T 28 MUY RRAE , 38 e 3
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HEAS (F£2), XA ZANANEPEBAERAR, NmihE R tEkBa s EBi
K (E2),
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Table 2 Sentinel-2 band synthesis combination

Bt FE & BB FEHE
B4 .B3.B2 HIRER A B12.B8.B4 VSRIEA]N

B8 .B4.B3 FREBOR 1, B11.B8.B2 £l
B4.B3.Bl1 TR B12.B11.B2 T B
(B8-B4)/(B8+B4) LR (B8a-B11)/(B8a+B11) KA EEL
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g0 DX 5 AR AR, AT DL R B B8-B4-B3 A A% (hiEER () . I B B11-
B8-B2 41 A A% (), FIHITLIsh (B8) BB, EXFI4R 2 A SRR R Bls . 78
B4-B3-B2 I Bl A28, dEE . SRS ISR T AT & PR H AR, ]
DA A A B AL A o



A A B ©5 -

2024 -2 H

(a) B8-B4-B3 (b) B11-B8-B2 (¢) B4-B3-B2

(d) B11-B8-B3 (e) B11-B8-B4 (f) B8-B4-B2
2 {EH| 77 Sentinel-2 T E ARG EHAES G

Fig.2 Combined images of Sentinel-2 satellite in different bands in Dezhou City
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Table 3 Basis for sample selection
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Fig.3 Renderings of computer automatic classification
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Fig. 4 Comparison of remote sensing images and winter wheat area extraction results in Dezhou City
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Table 4 Recognition accuracy of winter wheat in Dezhou City

2551 BRI (%) PSR (%) VARG (%) kappa Z 4L
KN = 96.14 98.03 97.05 0.94
HoAth, 97.99 96.07 97.05 0.94

4 4RSI

41 it
ZOCLA AR B BN T o X, 3 T AR P 1) Sentinel -2 38 B8 50, R
HBEHLARM BT T AN A SR 5H A G N T MM G, R IX A/ NE
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Early extraction of winter wheat planting area based on
Sentinel-2 images’

Niu Luyan™, Feng Wenjie, Hou Xuehui
(Institute of Agricultural Information and Economics , Shandong Academy of Agriculture Sciences , Jinan 250100,

Shandong, China)

Abstract: [Objective] This study aims to explore a method for early and rapid extraction of
winter wheat planting area, rapid mapping and accuracy verification of the winter wheat spatial
distribution based on high-resolution multispectral remote sensing images, providing
information for high yield and good quality planting and fertilizer and water management of winter
wheat in Shandong Province. [Method] (1) Sentinel-2 remote sensing images were
preprocessed firstly, and then the winter wheat identification sample database was constructed
by combining the automatic extraction of historical planting distribution data and manual
selection. The samples were divided into five categories including wheat, woodland, water
body, buildings, roads and other crops. (2) The winter wheat planting area was extracted by
random forest machine learning classification combined with manual interpretation of
constitutional images based on the preprocessed Sentinel-2 remote sensing images, so as to
realize rapid extraction of winter wheat planting area at an early time and verify the accuracy.

[Result] (1) The results showed that the winter wheat planting area in the study area was
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extracted as 544, 100 hm® with the overall distribution accuracy of 97.05%and the kappa
coefficient of 0.941 0. The extraction effect of the established method was good. (2) The
method proposed in this study could achieve high—precision extraction and rapid mapping of
winter wheat planting area. [Conclusion] Accurately grasping the planting area and spatial
distribution information of winter wheat in the early stage can provide a scientific basis for local
governments and agricultural departments to arrange and guide agricultural activities.

Key words: Sentinel-2; winter wheat; planting area; rapid extraction
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