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Fig- 3 Backscattering coefficient plots vs incident angle

ST RBAE S A R 2 e, B b B OTEE RS . AR

WFFEHY SIR-C/X-SAR &5 g HRR 114, BE 85 fia) F1 7

frrfF— gL 0m] 12.5 m, d1F XSAR A
-1¢

VYV EE AET N, dih kRS, mTUE
> SRR 4 )5 1) B S PR i 2O RARTT & 1Y
M ZR DI PIE HO HZe ERSBECHY R AR Sy P U5

-2

-14

REEHEE W)

—— C-3B HH .
—— L-# B HH .
~
/ \". -\ 1
S/ \‘ B /’\\ ) ’,\ﬁ‘n.__,_ H
- W/

20

40

60 80 100

B LIER (F7ETRAE 12.5m )

el 4 AT R A Y 1 P 2R B B o 1 22 Al

Fig- 4 Plots of backscatter coefficients of internal wave in South-China Sea

* YR E SRR PO BURBORL



5 3

EORSE ETORDRE i

B K o O U 1 O R O B 175

PrEf X3, C AL B BO PSR S ik, {H C
P BOM Y OB T L B

M A TR RS LE AT DA Y HAE N A i
Y] 75 R ) —HERUE T SR I a1 U R UL
A HLEE RO T R A %, 85 R A
GFRY TR EOPE, B8 AR LR PR T A 5 1) O
PERIXS L, (EAUCH RS AR, XU -5 R Y
FRRETT B A E B R, 725 R R BEFE YT LA

o W EITR

AT B LA ST B AT AR DL R 45 (1)
VRETAD v B A AR RV B (B e R~ ) A
15 /& Gaussian 73477 » J [A] BSPTABERY 11 550 Ao 36 T HEL R
JETE W (2k,sin 0, 0) FERE LR AT TE i A A Gaussian
SR ERTIE AT Z2 8OO AN E B (2) B
B2\ B el o R A 4R T RS 1 BT &R
BORA R HEE R T IR I 55, 45
REA B A]RT P BT AR U TRl
IAIEET R R B, (EAS IR T SR 5 AT K1)
S5UERERE T EA € 'R M. 7EH SAR BlIR
S KU 5 2X(5) 45 HE A4 98 T v X ) AR XS PR 4 T A
VESR T B A 180 ORIy B AE 5 3% AR R 98
Y AF R,

2 £ X

[1] Barmick D E- Rough surface scattering based on the specular point

fiit (References)

theory [J]- IEEE Transactions on antennas and propagation, 1968,
AP-16(4), 449—454.

(2] Wright» J W- A new model for sea clutter [J]-
on antennas and propagation, 1968, AP-16(2), 217—223.

[3] Valenzuela G R- Deplarization of EM waves by slightly rough surfaces
[J]- IEEE Transactions on Antennas and Propagation, 1967, AP-15
(4, 552—557.

IEEE Transactions

[4] Wu J. Seasurface slope and equlibrium wind-wave spectra, The
physics of fluids, 1972, 15(5), 741—747.

[5] Brown G S- The average impulse response of a rough surface and its
applications [J]- IEEE Transactions on antennas and propagation
1977, AP-25(1), 67—74.

[6] DeSanto J A- Scattering fron random rough surface diagram method
for elastic media [J]- Journal of Mathematical Physics, 1974, (34)
(3). 283—388.

[7] Chaudhry A H, Richard K Moore- Tower-based backscatter measure-
ments( 6f tHeOseal [ VN0 AERE Hownalof i0deanic) Enbinearing | 1984
OE-9(5) . 309—316.

[8] Bahar E. Scattering cross sections for composite surface with large

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

mean square slopesfull wave analysis [J]. International Journal of
Remote Sensing, 1982, 3(3), 327—337.

Bahar E and Fitzwater M A, Comparison of backscatter cross sections
for composite rough surfaces with different mean square slopes [J]-
International Jowrnal of Remote Sensing, 1984, 5(2). 451—462.
Fung A K, Pan G W- A scattering model for perfectly conducting
random surface: 1. Model development [J]- International Journal of
Remote Sensing . 1987, 8(11), 1579—1503.

Maradudin A A, Mendez, E R- and Michel T - Backscattering effects
in the elastic scattering of polarized light from a large-amplitude ran-
dom metallic grating [J]- Optical letters, 1989, 14(1). 151.

GuZ H, Dummer R S, Maradudin A A, Experimental study of the
opposition effect in the scattering of light from a randomly rough metal
surface [J]- Applied Optics 1989, (28)(4), 537—543.

Macklin J T and Cordey R A, Ocean-wave imaging by synthetic-aper-
ture radar: results from the SIR-B experiment in the N. E. Atlantic
[J1- IEEE Transactions on Geoscience and Remote Sensing 1989,
27(1y, 28—35.

Long D G, Collyer RS, Reed R and Arnold D V- Dependence of the
normalized radar cross section of water waves on Bragg wavelength-
wind speed sensitivity [J]- IEEE Transactions on Geoscience and Re~
mote Sensing, 1996, 34(3). 656—666.

Lyzenga D R- and Ericson E A. Numerical Calculations of Radar
Scattering from Sharply Peaked Ocean Waves [J]- IEEE Transac™
tions on Geoscience and Remote Sensing, 1998, 36(2), 636—646.
Johnson J T Shin RT, Kong J A Tsang L and Pak K- A numerical
study of the composite surface model for ocean backscattering [J]-
IEEE Transactions on Geoscience and Remote Sensing» 1998, 36(1) .
72—83.

Hasselmann K and Hasselmann S- On the nonlinear mapping, of an
ocean wave spectrum into a synthetic aperture radar image spectrum
and its inversion [J]- Journal of Geophysical Research, 1991, 96
(€6), 10,713—10,729.

Holliday D, ST-Cyr G and Woods N E- A radar ocean imaging model
for small to moderate incidence angles [J]- International Journal of
Remote Sensing » 1986, 7(12), 1809—1834.

Larson T R Moskowitz, L I, Wright T W. A note on SAR imagery of
the ocean [J]-
1976, AP-24(3), 393—394.
Hasselmann K, Raney R K, Plant,

IEEE Transactions on antennas and propagation

W J et al- Theory of synthetic
aperture radar ocean imaging: a MARSEN view [J]. Journal of Geo™
physical Research, 1985, 90(C3) . 4659—4686.

Huang N E; S R Long, L F Bliven, et al- The non-Gaussian joint
probability density functon of slope and elevation for a nonlinear grav-
ity wave field [J]- Journal of Geophysical Research, 1984, 89(C2) .
1961—1972.

Mcleish W, Ross D, Shuchman R A, et al- Synthetic aperture radar
imaging of ocean waves: comparison with wave measurements [J ] .
Journal of Geophysical Research, 1980, 85(C9), 5003—5011.
FurdgiA K

cation [M]- Artech House:

Micreyrave statierinlg fand emission chodelsafr theiwapplis
1995, 305—338.

Ulaby F Ts Moore R K and Fung A K. Microwave remote sensing



176 i % iR %5 %

[M]- Volume 3, Theory and applications, Artech House, 1986, 2020—2025.

ca
g

Radar Backscattering Coefficient Calculation Based on Spectrum Function of
Sea Surface Elevation

. 1,2 1 .1
DONG Qing ""» GUO Hua-dong » WANG Changlin
(1. Lab of Remote Sensing Information Science Institute of Remote Sensing Application, CAS, Beijing 100101, Chinas
2. Institute of Ocean Technology, State Ocean Administration, Tianjin 300111, China)

Abstract: Backscattering coefficients play on important role in active microwave remote sensing applications in oceanog~
raphy - In general, the backscattering coefficients can be calculated from scatter models- But the results are different from
the choice of ocean wave spectra that there exist some different forms under some similar wind conditions - Additionally s
the models are due to the Gussian distribution of sea surface elevation, which exists only within very low wind condition -
Thus model predictions are not faithful reproductions of radar cross section very often- The paper presents a method to
calculate the backscattering coefficients with the use of two dimensional spectrum function of sea surface elevation with the
prediction of non-Gaussian distribution of the elevation and slope of wave surface- Th method does not use a single wave
spectrum - The results are comparable with SIR-C/X-SAR data of South-China sea-

Key words: radar; spectrum function: sea surface; backscattering coefficients



