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Abstract : An intertidal topography is continuously changed due to morphodynamics processes.
Detection and measurement of topographic change for a tidal flat is important to make an integrated
coastal area management plan as well as to carry out sedimentologic study. The objective of this study is
to generate intertidal DEM using leveling data and waterlines extracted from opfical and microwave
remotely sensed data in a relatively short period. Waterline is defined as the border line between expaosed
tidal flat and water body. The contour of the terrain height in tidal flat is equivatent to the waterline. One
can utilize satellite images to generate intertidal DEM over large areas.

Extraction of the walerline in a SAR image is a difficult task to perform partly because of the presence
of speckle and partly because of similarity between the signal retumed from the sea surface and that from
the exposed tidal flat surface or land. Waterlines in SAR intensity and coherence map can effectively be
extracted with MSP-RoA edge detector. From multiple images obtained over a range of tide elevation, it
is possible to build up a set of heighted waterline within intertidal zone, and then a gridded DEM can be
interpolated.

We have tested the proposed method over the Gomso Bay, and succeeded in generating intertidal
DEM with relatively high accuracy.
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Fig. 1. Landsat TM band 4 image over the study area. , in-situ Leveling has conducted along Line K-H and K-M at regular intervals{100m).
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Fig. 2. Elevation of the K-H line measured on December 1999.
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Table 1. Summary of data sets.

Satellite/Sensor Acquired Date Sea-level (cm) Wavelength Remarks
ERS-1 Mar. 16 1996 122 C-band coherence map
ERS-2 Mar. 17 1996
RADARSAT Nov. § 1997 05 C-band intensity image
Landsat TM Mar. 15 1998 278 NIR band 4
Landsat TM Nov. 1 1998 -149 NIR band 4
Landsat TM May 21 1999 -46 NIR band 4
SPOT X8 Sep. 27 1999 -248 NIR band 3
IRS-I1C Feb. 29 2000 33 Visible panchromatic
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Fig. 3. Remotely sensed data used in this study : ERS-1/2 fandem images acquired in (a) Mar. 16, 1996 and (b) Mar. 17, 1996,
{c) RADARSAT image acguired in Nov. 8, 1997, band 4 images of Landsat TM acquired in {d} Mar. 15, 1898, (e) Nov. 10,
1998 and (f) May 21, 1999, {g) band 3 image of SPOT XS acquired in Sep. 27, 1999 and {h) panchromatic image of IRS-
1C acquired in Feb. 29, 2000,
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Fig. 7. Coherence map of ERS-1/2 tandem pair.
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Fig. 8. Schematic diagram for DEM generation from waterlines.
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Fig. 10. Finaf intertidal DEM after interpolation of waterlines.
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Table 2. Error statistics of intertidal DEM and in situ-leveling data.

Satellite/Sensor Acquired Date Sea-level (cm) Wavelength Remarks
Total 24.0 46.5 1.2 16.2
Point 1-10 375 46.5 314 15.9
Point 11 - 21 89 17.2 1.2 73
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