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Rice planting area monitoring based on multi-temporal synthetic aperture
radar ( SAR) data
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Abstract: Compared with optical remote sensing, synthetic aperture radar (SAR) remote sensing can not be affect-
ed by cloud and rain, which provides a new means for accurate monitoring of large-scale crop planting information. Based on
the multi-temporal Sentinel-1A SAR image data from 2018 to 2021, a new method for monitoring the planting distribution
and area was proposed with Xiaozhan rice in Tianjin as an example, which combined the similarity analysis of growth char-
acteristics with random forest classification. Firstly, the backscattering coefficient time series characteristic curves of differ-
ent ground objects under VV and VH polarization modes were extracted, and HANTS filtering was used to eliminate the
effect of noise. Then, according to the field survey data, the reference growth curve of Xiaozhan rice was obtained and the
similarity index of Xiaozhan rice was constructed to screen out the possible planting areas of Xiaozhan rice. Finally, random

forest classification model was used to extract the planting area of Xiaozhan rice. The results showed that the multi-temporal

Sentinel-1A SAR image similarity analysis combined with
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random forest classification could obtain high precision rice

planting information. The average relative errors of rice
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95.52% and 93.40% , respectively, and the Kappa coefficients were 0.94 and 0.93, respectively. Compared with the clas-

sification results without similarity index, the overall classification accuracy with similarity index under VV and VH polari-

zation modes increased by 4.35 percentage points and 3.13 percentage points, the Kappa coefficients increased by 0.04 and

0.03, and the mapping accuracy of rice increased by 3.38 percentage points and 3.25 percentage points, respectively. The

results of this study provide a reference for future business monitoring of high-precision rice planting information.
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Fig.1 Overview of the study area and distribution of sampling

points
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Fig.3 Flow chart of random forest classification
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Fig.6 The similarity index distribution map of Tianjin Xiaozhan rice under different polarization modes
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Table 1 Verification set classification error matrix under different polarization modes
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R OKE o kk Bt Ky (%) (%) BR g kik Bt b (%) (%)
KFE 214 5 0 0 219 97.72 93.86 KR 212 10 0 0 222 95.50 92.98
Kk 14 2543 29 59 2645 96.14 9826 Jkik 16 2 505 29 31 2581  97.06 96.79
Mt 0 19 443 0 462 9589 9386 #Ht 0 38 443 0 481  92.10 93.86
Hfts 0 21 0 253 274 9234  81.09  HiAil 0 35 0 281 316 88.92 90.06
iy iy

Mt 228 2 588 472 312 3600

Bit o 228 2 588 472

312 3 600

#2323 H2018-2021 4 VV Al VH etk 7 =X
AR B X I T /)Nl AR e v AR
BORS BE B2, AR 5] AL 38 BLiT, vV iR fb 5
T BAIESE B R Kappa £ 50 ZKF 1) 1l 1]
KEEESr 31k 91.17% 0. 90 F1 90. 48% , 51 A ML E
U, VV AT 2T R SR S S FE | Kap-
pa F A KA Bl RS BE 43 il 42+ 2 95.52% 0. 94

H193.86% ; VH Ak T 2T, 51 AMRIPE$5 BUS 5
TEE B ORS BE 1 90. 27% 42 5 £ 93. 40% , Kap-
pa 2 Eth 0.90 #2 = F] 0.93, /K K il BRS B
89. 73% 4L 5] 92.98%, EMKF , 51 AMLITEFS
ORI AL T 3R BA S 2 B F Kappa RECAR
A ITEET: KA R R A 4 %) T A B N o] 15
KA AR 3 & . S AR B, vV
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Table 2 The influence of introducing similarity index or not on the user accuracy and mapping accuracy of four Kinds of ground objects ex-

T RS B2 = T VH AT =

traction

VV efbr= VH #Alr=t
Hop FIAMHERR AREIAMIPE AL SIAMHBIERR AL R IAARIH A
THFHEEE (%) ISR (%) FPREIE(%)  HIEDEIE(%)  JHPHREEE(%)  BIENERE(%)  JHPREE(%) RIS (%)
IKHE 97.72 93.86 92.36 90.48 95.50 92.98 91.28 89.73
K& 96.14 98.26 94.96 96.54 97.06 96.79 95.94 97.20
#t 95.89 93.86 90.64 88.60 92.10 93.86 88.73 87.36
HAt b 92.34 81.09 86.70 80.37 88.92 90.06 85.12 83.59
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Table 3 The influence of introducing similarity index or not on the overall accuracy and Kappa coefficient of four kinds of ground objects ex-

traction

— VV AT VH At Jr 5
FIAAR IR 4L RO EL FIAAR IR AT
SRR (%) 95.52 91.17 93.40 90.27
Kappa 2% 0.94 0.90 0.93 0.90
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3. 13 ANE 4, Kappa 50432 &5 0. 04 A1 0. 03;
KRB ] PEDRS 8 20 IR i 3. 38 AN 40 s A 3. 25 A
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