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Monitoring Crop Residue Area in Northeast of China
Based on Sentinel — 1A Data

KONG Qingling LI Li XU Kaihua ZHU Dehai
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract: To monitor crop residue area, three ESA Sentinel — 1A synthetic aperture radar (SAR) VV
and VH polarization data were generated at 25 m spatial resolution for Siping in Jilin Province, China,
from September to November. In this study, we analyzed the backscattering characteristics of the residue
area and other typical objects. The difference of the objects under different polarizations combination
mode were compared. The experimental results show that a high recognition accuracy of crop residue area
can be obtained using the support vector machine ( SVM ) method if appropriate phase is selected.

Specifically, classification result obtained from VH and VV polarization radar images combinations has

higher classification accuracy. In this combination,

the identification accuracy of crop residue area is

90.26% and the overall identification accuracy is 86. 15% .
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Fig.3 Preprocessed image of study area
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Fig.5 Histogram under different combinations of polarization in backscatter coefficient of typical objects
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Tab.3 Recognition accuracies under different polarization composites %
WAL A VH A% VHA VV  VHFI VVFI VH/VV  VHFI VV F1 VV—-VH VH Hl VV fl VV - VV fI VH/VV
X 90.31 80. 31 90. 11 89. 20 89. 34 92. 09
et 82. 10 80. 22 82.51 80. 00 81.10 82. 00
K I, 80. 31 90.31 90. 19 94. 30 93. 50 91.98
B AEIX 88. 57 86.32 90. 26 86. 10 86. 30 89. 80
e X 82. 62 88. 05 89. 41 88. 09 88. 60 88. 61
HoAth 82.92 80. 59 87.59 82.02 84. 09 84. 81
WU R 81.89 84. 12 86. 15 83.92 84. 09 86. 02
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Tab.4 Recognition error rate under different polarization composites %
WAL A VH Vv VH #I VV VH 1 VV I VH/VV  VH 1 VV #1 VV—=VH VH Hl VV fl VV - VV Hl VH/VV
HHX 9.69 19.45 7.89 10. 80 9. 66 7.91
B 16. 90 19.78 17.49 20. 00 18.90 17.99
JK 38k 9.45 8. 69 7.81 9.20 7.50 8.02
X 11.43 13.68 10. 74 13.70 13.70 13.20
FEEAX 17.38 11.95 10. 19 11.91 11. 40 15.19
HoAth 9.38 16.79 7.98 8.48 18. 66 7.91
o JEHAE VH M VV M AL A EHEW T, BHEX M 1247300 12445/ 0'F 125°0'0"E, 1
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Fig. 8 Corn residue area and corn non-residue
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Tab.5 Coverage percentage of main features in study area

HEF X s KK FA7E X AEFE X HA
T 3% B km® 150. 66 921. 816 124.992 887.176 1771.432 2305. 098
i 3 L 31/ % 2.70 16.52 2.24 15.72 21.41 41.31
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