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Study of Scattering Mechanism in Oyster Farm by using AIRSAR Polarimetric Data

Seung-Kuk Lee, Sang-Hoon Hong, and Joong-Sun Won !

Department of Earth System Sciences, Yonsei University

Abstract : Strong radar returns were observed in oyster sea farms, and coherent interferometric pairs
- were successfully constructed. Tide height in coastal area is possible to be measured by using interferometric
phase and intensity of SAR data. This SAR application technique for measuring the tide height in the near
coastal zone can be further improved when applied to double bounce dominant areas. In this paper, we
investigate the characteristics of polarimetric signature in the oyster farm structures. Laboratory experiments
were carried out using Ku-band according to the target scale. Radar refurns from vertical poles are stronger
than those from horizontal pole by 10.5 dB. Single bounce components were as strong as double bounce
components and more sensitive to antenna look direction. Double bounce components show quasi-linear
relation with the height of vertical poles, which implies double bounce is more useful to determine water
level than total power. A L-band NASA/JPL airborne SAR (AIRSAR) image was classified into single-,
double-bounce, and volume scattering components. 1t is observed that oyster farms are not always
characterized by double bounced scattering. Double bounce js a main scattering mechanism in oyster farms
standing above seawater, while single bounce is stronger than double bounce when bottom tidal flats are
exposed to air. Ratios of the normalized single to double bounce componénts in the former and latter cases
were 0.46 and 5.62, respectively. It is necessary to use double bounce dominant sea farms for tide height
measurement by DInSAR technique.

Key Words : Polarimetric SAR, tide height, AIRSAR, double bounce, oyster sea farms.
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Fig. 3. (a) Target geometry and (b) target distance and rotation angle(6).
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Table 1. Conditions of the experiment

Antenna type Rectangular horn
Polarization HH,HV, VV
Frequency points 201

Wavelength 20cm

Center frequency 150GHz

Sweep frequency 140 16.0GHz
Scanning points 64

Scanning interval 1.0cm

Antenna height - 154.0 cm
Incidence angle 45.0 deg.
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Fig. 4. Measured cross-polarimetric signature at different rotation angles and a typical polarimetric signature of dihedral.
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Fig. 5. (a) 3-D surface map of basic target and (b) profiles at the range 139, 147.
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Fig. 6. HH-, HV-, and VV-polarization of target at three target rotation angles.
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Fig. 7. Single bounce(Ps), double bounce(Pd), volume scattering(Py) of target in three target rotation angles.
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Table 2. Averaged L-band backscattering values for 7 sub-areas.

Sub- Size Incidence SHH S[-[v SVV Ps Pd Pv NS Nd Nv
areal) angle (deg.)} (dB) {dB) (dB) (dB) (dB) (dB) {dB) (dB) (dB)
A 100 %40 375 -84 -26.6 -12.3 -8.5 -13.0 -17.6 0.68 024 0.08
B 95x30 36.5 93 -25.5 -25.5 93 -16.6 -16.4 0.73 0.13 0.14
C 50%55 35.1 -6.7 -25.0 -25.0 -6.9 -114 -16.0 0.68 024 0.08
D 100 X 100 419 -10.0 -15.8 -158 -14.7 -12.7 -19 0.13 0.21 0.65
E 65X 65 39.0 -10.6 272 =272 -14.8 -11.5 -182 0.28 0.60 0.13
F 80 x50 470 -10.7 -27.0 -27.0 -17.6 -10.6 -179 0.14 0.72 0.13
G 100 x50 479 -10.9 -24.5 -24.5 -18.6 -11.3 -15.5 0.12 0.64 0.24
DSub-areas are denoted by rectangles in Fig. 12(d).
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B
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Fig. 13. The ratio of single bounce and double bounce, volume scattering.
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