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Abstract : In this study, comparisons of the backscattering coefficients and the coherence values
which had been extracted from SAR (Synthetic Aperture Radar) images such as JERS-1, ENVISAT
and ALOS satellites with surface roughness, surface geometric and soil moisture content were carried
out. As the results of analysis using the backscattering coefficient and coherence values from SAR
images, the coherence was shown high in the region containing more of mud fraction due to higher
viscosity of fine grain-size. A lot of tidal channels were well developed in the Ganghwa tidal flat,
affecting the drainage of seawater and subsequent soil moisture content by exposure time of tidal flat.
The backscattering coefficient, consequently, appeared to be lower in sand flat and mix flat with
decrease of soil moisture. In contrast, most mud flats were distributed at high elevation so that soil
moisture was not much influenced by seawater. The backscattering coefficient in mud flat seemed to
have a relationship with the density of tidal channel. In addition, lowering backscattering coefficients in
the all Ganghwa tidal flat was observed when surface remnant water increased according to the amount
of rainfall. The correlation between backscattering coefficient, coherence and sediment environment
factors in the Ganghwa tidal flat was investigated. In the future, more quantitative spatial analysis will
be helpful to well understand the sedimentary influence of various sediment environment factors.

Key Words : Ganghwa tidal flat, backscattering coefficient, coherence, surface roughness, moisture
content,
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Table 1. SAR image list used in the study with the tide information at the acquisition time and sensor characteristics

1997-10-18 19 b |
1997-12.01 2 ebb
1998-01-14 62 ebb
00 . L-band(1.25GHz, 24 cm)
1998-02-27 5 ebb JERS.LSAR - PR
1998-04-12 116 ebb /Descending
1998-05-26 81 ebb
1998-07-09 205 cbb
1998-08-22 142 ebb
2004-07-02 166 “ebb
. C-band(5.3GHz, 5.7 cm)
2004-1224 3 ¥
004-12-2 230 flood-middle ENVISAT/ASAR vV 9=22
2005-09-30 298 | flood-middle /Descending
2006-01-13 141 ebb
L-band(1 25GHz, 24 cm)
2007-01-04 203 ebb HH 10=343
/Ascending
L-band(1 25GHz, 24 cm)
2007-04-13 386 flood-middle ALOS/PALSAR HH, VV 6=215°
/Ascending
2007-10-07 330 flood-middle L-band(1.25GHz, 24 cm)
HH 0=343°
2008-01-07 197 ebb /Ascending
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Fig. 3. Coherence values in Ganghwa tidal flat.
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Fig. 4. Coherence map induced by JERS-1 interferometric pairs.
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Fig. 5. Classification result according to the exposure time
overlaid on the JERS-1 SAR image obtained on Feb.

27,1998.
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Table 3. Tide and weather condition at the SAR acquisition date

Tide condition Date Tide heigh (cm) [ Rainfall (mm) | Wind velocity (ms) Weather
JERS-1 SAR )
1998-01-14 62 0 35
Ebb 1998-02-27 5 45 32 rain, fog
1998-07-09 205 70 36 rain, fog
ENVISAT ASAR
‘Ebb 2004-07-02 166 20 26 rain, fog
2006-01-13 141 215 25 rain, fog
Flood 2004-12-24 230 0 23
2005-09-30 298 975 30 rain, fog
ALOS PALSAR
Flood 2007-04-13 386 20 57 rain, fog
2007-10-07 330 02 27 rain
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Fig. 11. Map of tidal channel density generated from the vector data of tidal channel,
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Fig. 12. Tidal channel patterns in mixed flat area (channel 1-5 marked in Fig. 11) and mud flat
area (channel 8-11 marked in Fig. 11) (channel area : 1km 1km) (after Eom, 2008}.
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backscattering coefficients of (8) JERS-1 SAR, (b} ENVISAT ASAR, and (¢) ALOS PALSAR.
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