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Fig. 1 Schematic of the underwater bottom topography
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Fig. 2 Schematic of the procedure for computation of

the radar backscattering cross section
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Fig. 3 Variations of ¢”(a) and Ac®(b) with underwater bottom

topography (c)
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Fig. 4 Relation between simulated SAR measurements of
water depth at different radar bands and the heights of

sandwaves

5.3 RENHA

BSHd=7m# h =10 m#f,P.L.CHI X ¥
B o' SASAIRAMER, b S TH S, AR
e B IS £ (200—T70° ) SE B Y, A A RRDS, 38



2

# Lk

176 P R
5
—t—)=20.0° —.—0-4(10: —_—=70.0"
) et S a1 4
m =S
o
i -l0F— {
-15 J
_20 -
_25 1 1 1 ]
0 100 200 300 400 500
x/m
(@
b =200" —— =400 — g=70.0°
=23 ()" ——g =50.0"
0 [re—a—g=30.0" ——g =60.0°
B -10 R
-15 :.//\%
205 100 200 300 400 500
x/m
(b
—o—9=20.0: —e ) :‘20‘0: —_—=70.0"
| Rt e . 70
% _5 o /\\,
% -0k k
'15 - /\N
-20 1 Y /\
0 100 200 300 400 500
x/m
©
—'—0}2&8: —.—g -:gg: — =70.0°
0,'_._‘9: ¥ _.—n;g;;:r__
m 5% ~—
T -0f <
© -15 g "N |
o ——d
=20 o g
2, 100 200 300 400 500
x/m
(d)

B5 d=7mM k =10 mbt,P(a) L(b) .C(c)F X(d)
B o AR AL
Fig. 5 Variations of ¢° at P(a), L(b), C(c) and X(d)
bands with the radar incidence angles

T B8R 355 [ U R, A AR, BEN SRR
_ FEST RS, G0 A Radarsat B9 IR 7S 3 o0
(-18.5 dB)J SAR B/MATENMES , AR AR T
4Rt K TS S LB SAR FM B, HLl
,200—40C R B AK T HIENENBEAHN AT
o
6 &

(1) X BB KMEK, SAR 3 5 ¥ K T 338 70
KRB BRI . PR B R SAR RIGKT
FKEE BB B, HRIENEITH C KB

SAR FLA — & K T B 4 MK T 398 Aok R RE 7

(2) WELRER, BT MAENRS

SAR BIRAL T KRR AR Ko 1B VV AL B T F ik
J5 A RGR , {5 HU IR, VV ARABAE T HH R4k,

- (3) MTREAKTHIERKENETE, 20—
W RBREREHBATAEE,

S % X #k (References)

(1]

(2]

(3]

(4]

[5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

W. G. Huang, M. N. Geo, C. B. Zhou, Y. Z. Zhu, Y. Li.
SAR measurements of shallow sea bottom topography [A]. H. D.
Guo, G. H. Xu, Spacebome SAR Applications [C]. China Science
and Technology Press, 1996, 172—180. [®HH B . HEW AL
. RER FR. SARREKTHENR{A] BERBHE
#EH, B SAR BHXHAMEIC]. PEHZHERMNEK
1t,1996, 172—180.]

I. Hennings. A historical overview of radar imagery of sea bottom to-
pography [J1. Intemational Joural of Remote Sensing, 1998, 19
(7): 14471454,

W. Alpers, I. Hennings. A theory of the imaging mechanism of un-

derwater bottom topography by real and synthetic aperture radar [J].

Journal of Geophysical Research, 1984, 89: 10529—10546.

J. Vogelzang. The mapping of bottom topography with imaging radar:
a comparision of hydrodynamic modulation in some existing models
[J]. HMterational Journal of Remote Sensing, 1989, 10: 1503—
1518.

F. P. Bretherton. Linearized theory of wave propagation [1]. Lect.
Appl. Math., 1970, 13: 61—102.

J. Willebrand. Energy transport in a nonlinear and inhomogeneous
random gravity wave field [1]. Journal of Fluid Mech. , 1975, 70:
113—126.

B. A. Hughes. The effect of internal waves on surface wind waves.
2. Theoretical analysis [J]. Journal of Geophysical Research, 1978,
102: 1163—1181.

J. R. Apel, An improved model of the ocean surface wave vector
spectrum and its effects on radar backscatter [J]. Journal of Geo-
physical Research, 1994, 99: 16269—16291.

G. R. Valenzuela. Theories for the interaction of electromagnetic and
ocean waves—a review [ J]. Boundary Layer Meteorology , 1978,
13: 61—85.

D. W. S. Lodge. Surface expression of bathymetry on SEASAT syn-
thetic aperture radar images [J]. Intermational Jowrnal of Remote
Sensing , 1983, 4(3): 639—653.

C. C. Schmullius, D. L. Evans. Synthetic aperture radar (SAR)
frequency and polarization requirements for applications in ecology,
geology, hydrology, and oceanography: a tabular status quo after
SIR-C/X-SAR [J]). Interational Journal of Remote Sensing , 1997,
18(13): 2713—2722.

S. Parashar, et al. Radarsat mission requirements and concept [1.
Canadian Journal of Remote Sensing, 1993, 19(4): 280—288.



F3W HHER%: EH SAR K THIBMKRBBOBETERES U 177

Simulation of Optimal Synthetic Aperture Radar (SAR)
Parameters for Mapping Underwater Bottom Topography

HUANG Wei-gen, FU Bin, ZHOU Chang-bao, YANG Jing-song, SHI Ai-qin, LI Dong-lin
(Second Institute of Oceanography, SOA, Hangzhou 310012, China)

Abstract: A simulation model for the radar backscattering cross section of the sea surface has been developed based on
the radar imaging mechanism of underwater bottom topography. The model consists of the Navier-Stokes equation, the ac-
tion balance equation and the radar backscatter model. The simulation model is solved numerically using the method of
characteristics. The results of the simulation model have been used to study the optimal SAR parameters (frequency, po-
larization and incidence angle) for mapping underwater bottom topography. It is shown that long wavelengths are re-
quired. P band is the optimal band for mapping underwater bottom topograi)hy, followed by L, C and X bands. Although
mapping underwater bottom topography is independent of the polarization, the VV polarizatioh is the best choice because
of its large signal-to-noise ratio. The incidence angles between 20° to 40° are needed to map underwater bottom topogra-
phy by spacebome SAR.

Key words: simulation; underwater bottom topography; radar parameters



