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Tab.1 Average backscattering coefficient of paddy field in different time — phase (dB)
etk 4H9H 4 421 H 5H3H 5H15H 6 H2H 6 14 H 7H8H 7H2H
A% -10.34 -12.23 -10.82 -9.63 -10.65 -11.96 -9.64 -11.47
VH -18.82 -19.92 —-20.44 -19.63 -17.98 -19.36 -18.03 -17.39
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Fig.7 Average backscattering coefficient of

paddy field in different time — phase
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Tab.2 Backscattering coefficients of VV polarized objects in different time — phase (dB)
2 4H9H 4J121 H 5H3H SHISH 612 H 6 H14 H 7H8H 7H26H
SEH -16.02 -15.14 -12.46 -11.70 -9.27 -7.84 -11.77 -6.95
Sk -9.58 -8.88 -9.70 -8.25 -7.96 -8.43 -8.21 -8.53
NI -7.46 -5.20 -7.61 -5.37 -5.37 -6.75 -5.47 -6.68
IS -19.42 -18.26 -18.18 -20.20 -17.47 -19.11 -20.35 -18.95
JK ARG H -10.34 -12.23 -10.82 -9.63 -10.65 -11.96 -9.64 -11.47

bl -11.20 -10.08 -10.99 -9.34 -8.94 -8.50 -18.98 -20.85




Fig.9 Box diagram of VV scattering coefficient for different time — phase data
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Fig.8 Backscattering coefficient diagrams of VV polarized objects in different time — phase
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Tab.3 Backscattering coefficients of VH polarized objects in different time — phase (dB)
2 4H9H 4 A21 H SH3H SHISH 6 H2 H 6 14 H 7H8H 7H26H
M -22.27 -21.68 -19.78 -20.08 -16.88 -15.82 -16.91 -14.26
b7l -15.59 -15.01 -16.43 -14.92 -14.02 -14.72 -14.01 -14.98
ANTFEHE -16.07 -15.04 -16.07 -14.98 -14.34 -15.28 -14.36 -15.35
NS -25.92 -25.32 -24.34 -25.02 -23.91 -24.28 -24.03 -25.52
K Fe -18.82 -19.92 -20.44 -19.63 -17.98 -19.36 -18.03 -17.39
TR -17.27 -15.42 -16.74 -14.96 -14.30 -14.90 -24.79 -26.81
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Fig. 10 Backscattering coefficient diagrams of VH polarized objects in different time — phase
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Fig.11 -1 Box diagram of VH scattering coefficient for different time — phase data
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Tab.4 Single — phase data J — M value between paddy filed and other land types
; KA H
WK
4H9H 4721 H 503H 5H15H 6 H2H 6 714 H 7TH8H 7H2H
HH 1.069 0.516 0.527 0.278 0.078 0.899 1.001 1.455
Y ;i) 0.817 1.236 1.264 1.280 1.251 1.390 1.173 1.219
NI 0.455 0.915 0.715 0.879 0.857 1.093 0.995 0.930
PINZS 1.267 1.106 1.318 1.595 1.069 1.604 1.207 1.673
piT2; 1.575 0.943 1.113 1.174 1.103 0.536 1.187 1.998
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Tab.5 Multi — temporal data J — M value between paddy field and other land types

AR B & Bt FEH A PN ] KA T
(VV+VH)6.14 + (VV/VH)6. 14 JKFE 1.305 1. 646 1.523 1.599 1.541
(VV +VH)6.14 + (VV/VH)6. 14 + (VV + VH)4.09 K Fe 1.644 1.841 1.672 1.902 1.743
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Tab.6 J-—M value between paddy
field and other land types
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Fig.12 Classification results before time phase optimization
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Tab.7 Accuracy comparison of classification results

before time phase optimization
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Fig.13 Classification results after time phase optimization
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Tab.8 Accuracy comparison of classification

results after time phase optimization
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Extraction of paddy fields using multi — temporal Sentinel —1 images

ZHA Dongping'”, CAI Haisheng', ZHANG Xueling', HE Qinggang'
(1. Key Laboratory of Poyang Lake Watershed Agricultural Resources and Ecology of Jiangxi Province, Jiangxi Agricultural
University, Nanchang 330045, China; 2. Jiangxi Tourism and Commerce Vocational College, Nanchang 330100, China)

Abstract: The monitoring and information extraction of paddy fields using remote sensing techniques is an
important means for modern agricultural management. However, it is difficult to obtain effective optical monitoring
data of south China due to the frequent cloudy and rainy weather in spring and summer in this area. To accurately
extract information on paddy fields in areas subject to frequent cloudy and rainy weather, this study investigated the
paddy fields in Jiangxiang Town in Nanchang County, Jiangxi Province, using multi — temporal Sentinel —1 SAR
data as the data source. Specifically, this study calculated the J — M distance between paddy fields and other land
types in different phenological periods, analyzed the changes in the distance based on the backscattering coefficients
of various land types in key phenological periods, and then obtained the best phenological images for the
information extraction of paddy fields. Afterward, this study conducted ground object classification using methods
such as random forest, maximum likelihood, support vector machine, and neural network and then compared and
verified the classification accuracy. The results are as follows. The combined SAR data of the different stages
including booting stage (June 14), trefeil stage (April 21 ), transplantion period ( May 3), and transplanting
peried of second season late rice (July 26) is the optimal temporal combination for the information extraction of
paddy fields. Higher classification accuracy of ground objects in the study area can be obtained using the random
forest method, with overall classification accuracy of up to 0. 943 and a Kappa coefficient of 0. 932. This study
conducted the mapping of paddy fields in areas with frequent cloudy and rainy weather using SAR data and will
provide important references for the temporal selection and classification.

Keywords: remote sensing and monitoring; information extraction; SAR; Sentinel — 1
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