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Fig. 1 The analysis of the RMS height inversion
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Fig.2 The analysis of the correlation length inversion
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Fig. 3 The analysis of the soil moisture inversion
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Fig.5 The sensitivity of co-polarized backscatter coefficients to soil moisture at different RMS height,cl=15 cm
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Fig. 7 The sensitivity of co-polarized backscatter coefficients to RMS height at different soil moisture,cl=5 cm
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Table 2 The range of the co-polarized backscatter coefficients with the RMS height at different soil moisture,cl=5 cm
R mv 0.02 0.08 0.14 0. 20 0. 26 0.32 0.38
ange
C_hh 17.507 17.897 18.102 18.199 18. 247 18. 279 18. 314
C_vv 14.479 14. 261 14.106 14.012 13.951 13.905 13. 857
L_hh 24.71 25.186 25.462 25. 645 25.769 25. 867 25.939
L_vv 20.193 19.932 19.789 19.713 19. 666 19. 649 19. 643
£3 d=15cm ,ARAEEHFRAYERRN T EFREXENEHNTRSENTUER
Table 3 The range of the co-polarized backscatter coefficients with the RMS height at different soil moisture,cl=15 cm
R mv 0.02 0.08 0.14 0. 20 0.26 0.32 0.38
ange
C_hh 22.404 22.812 23.015 23.109 23.154 23.183 23.216
C_vv 19. 421 19.178 19.018 18.922 18. 861 18. 816 18. 771
L_hh 28.812 29.432 29. 848 30. 134 30. 336 30. 484 30. 596
L_vv 24,65 24.325 24.05 23.834 23.669 23.54 23.438
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Table 4 The range of the co-polarized backscatter coefficients with the RMS height at different soil moisture,cl=25 cm
R mv 0.02 0.08 0. 14 0. 20 0. 26 0.32 0. 38
ange
C_hh 23.763 24.171 24.374 24,467 24.512 24.541 24.573
C_vv 20.779 20.536 20. 377 20. 28 20. 22 20. 175 20,131
L_hh 29.963 30. 585 31. 006 31. 299 31.506 31. 659 31.774
L_vv 25.797 25.478 25.198 24.973 24.799 24.663 24.555
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Fig. 10 The sensitivity of cross-polarized backscatter coefficients to (a)soil moisture and (b) RMS height
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Table 5 The range of the cross-polarized backscatter coefficients with the soil moisture at different RMS height
— rmsh 0.6 1.0 1.4 1.8 2.2 2.6 5.0 5.4
C_vh 8.2326 8.2327 8.2327 8.2326 8.2327 8.2327 8.2326 8.2326
L_oh 8.2327 8.2326 8.2326 8.2326 8.2327 8.2326 8.2327 8.2327
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Table 6 The range of the cross-polarized backscatter coefficients with the RMS height at different soil moisture

rmsh

0.02 0.08 0.14 0.20 0.26 0. 30
Range
C_vh 16. 748 16. 748 16. 748 16. 748 16. 748 16. 748
L_vh 23.836 23.836 23.836 23.836 23.836 23.836

TE:3% 6 ' Range R C.L P BEae XU A0S 1o) TS 22 005 I 0 B /N 22 1) B9 22 1D CdB) 5 2 o 289 5 A e 32 1) 728 9 T 2

0.2 cm~4.8 cm,

R7 FRABEXTERHSZHTHUEENTRERSKETUERAZH

Table 7 The quotient of the range of the co-polarized coefficient and the range of the soil moisture

rmsh

q 0.6 1.0 1.4 1.8 2.2 2.6 3.0 3.4
C_hh 18. 301 19.55 20. 215 20. 395 20.433 20. 44
C_vv 22 21.414 20.719 20. 498 20.451 20. 443
L_hh 17.071 18.471 18.393 18.022 17. 883 18. 003 18. 289 18.653
L_wvv 23.165 21.941 21.772 22.057 22.354 22.489 22.43 22.223
TE s rmsh FR B T7RE B (em) 5¢ FoR K 1 45 Range 55 1 48RS K GEAZ AL XA A9 R
xS ZBRUBEXTERHHZRTHUCENTEARSKETNEEZE
Table 8 The quotient of the range of the cross-polarized coefficient and the range of the soil moisture
q rmsh 0.6 1.0 1.4 1.8 2.2 2.6 3.0 3.4
C_vh 31. 664 31. 664 31.664 31. 664 31. 664 31.664 31. 664 31. 664
L_vh 31. 664 31. 664 31.664 31. 664 31. 664 31. 664 31. 664 31.664
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The Study of Retrieving Surface Parameters Based on

Genetic Algorithm and Backscattering Models

PANG Zi-zhen'*,LLIAO Jing-juan'
(1. Institute o f Remote Sensing Applications ,Chinese Academy of Sciences,Beijing 100101,China;
2. Graduate School ,Chinese Academy of Science ,Beijing 100039 ,China)

Abstract ;: The research of retrieving surface roughness and soil moisture under natural bare soils using SAR

data has been refined over the last few years; Researchers have proposed lots of backscattering models and

inverting techniques. Based on the backscattering models proposed, this paper established a database inclu-

ding surface parameters and backscattering coefficients as well as the surface parameters using genetic algo-

rithm, backscattering coefficients in the database and the surface parameters; Then,the surface parameters

were inverted using SIR-C SAR image based on AIEM and Oh models, respectively,and results were ana-

lyzed statistically. Therefore,the algorithm above supplies new idea for retrieving surface parameters using

radar images.

Key words: Radar backscattering coefficients; AIEM; Oh model; Genetic algorithm; Parameter inversion



