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Fig.1 Schematic showing site selection and sampling strategy for rice plots
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Table 1 Backscatter coefficients calculated from RADARSAT images and the physical parameters of rice

R EYR BT/ wAR %% it AR EEESRMK
/(g/m®) /% /mm /mm /dB
382818 80 0.455 80.8 167 .4 101.45 5
44 11H 257 1.18 82.4 300.35 140.45 5
4320 1034 .17 3.33 85.2 456.26 258.58 5 - 8.57996
5H4H 2333.43 5.02 83.8 638.15 327.90 5
5H198 3767.83 12.32 77 806.3 397.75 5 - 8.84906
68 5H 5262.42 13.66 72.3 938.7 408.40 5 - 8.47233
6 12H 4618.6 13.34 72.6 923.2 424 .00 4 - 9.02087
6 29H 5886.96 17.89 55 905.25 415.05 4 - 6.52986
7H7H 3771.75 11.39 54.58 902.75 438.50 3 -6.61776
M =[1000/a x 1000/b] x W;x N Tl
Hirp, mg = (mg— my)/ mex 100%
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Table 2 Rice dielectric constant as time x"ariation in rice growth cycle(from 28, Mar to 7, July)

B9 R /d e mg/%
3A28H 2 32.281486 -10.221949 80.8
4 11H 16 33.436552 - 10.565054 82.4
47 22H 27 35.511979 - 11.180154 85.2
5H4H 39 34.465654 - 10.87026 83.8
5SHI19H 54 29.627641 -9.431165 77
6A5H 71 26.517746 - 8.499077 72.3
6H 12H 78 26.710599 - 8.557079 72.6
6 29H 95 16.662313 -5.477335 55
7H7H 105 16.453078 -5.411363 54.58
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Fig.2 Biomass(fresh weight per m®)of rice as a function of

time for the rice growth cycle from March 28 to July 7,1997
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Fig. 3 Comparing modeling results with RADARSAT observations in 1997
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Fig. 5 Modeling results for C-band, VV polarization
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Table 6 The correlative coefficient calculated from the simulated model between HH/HV ,HH/VYV polarization ratio and

rice physical parameters

b= & B — ZREs PRIk S
HH/HV HH/VV HH/HV HH/VV HH/HV HH/VV HH/HV HH/VV
YR/ gl -0.372 0.598 0.704 0.57 0.105 0.024 0.35 0.18
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ZE#/cm -0.329 0.558 0.645 0.467 0.07 -0.05 0.348 0.087
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Table 7 The correlative coefficient between backscatter coefficient calculated from RADARSAT observation and

rice physical parameters(1997)
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Analysis on Rice Backscatter Signatures in Time Domain: Comparison Between
Radarsat-SAR Observation and Simulated Model Results

SHAO Yun, LIAO Jin-juan, FAN Xiang-tao, LIU Hao
( Laboratory of Remote Sensing Information Sciences , Institute of Remote Sensing Applications , CAS , Beijing 100101, China )

Abstract: The study simulates the radar backscatter coefficients of rice using developed microwave backscatter simulat-
ed model, and analyze the interaction between microwave electromagnetic wave and rice crown within a rice growth cycle.
The emphasis is paid attention to the effects of rice physical parameters to the rice backscatter coefficient and the law as
polarization variation . The data include the rice physical parameters measured in field and Radarsat-SAR remote sensing
multi-temporal images acquired at the same time around Zhaoqing test site , Guangdong province . The comparison between
Radarsat-SAR observation results and the backscatter simulated model results shows that rice backscatter characteristic
varied as the physical parameters variation in the rice growth cycle, and that the variation law is different with the
polarization modes. It provides theoretical support for multi-temporal and multi-polarization SAR remote sensing technology
application to rice monitoring and production estimation .

Key words: SAR;rice;backscatter coefficient ;time domain analysis ; model simulation



