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Investigation of Intertidal Zone using TerraSAR-X
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Abstract : The main objective of the research is a feasibility study on the intertidal zone using a X-
band radar satellite, TerraSAR-X. The TerraSAR-X data have been acquired in the west coast of Korea
where large tidal flats, Ganghwa and Yeongjong tidal flats, are developed. Investigations include: 1)
waterline and backscattering characteristics of the high resolution X-band images in tidal flats; 2)
polarimetric signature of halophytes (or salt marsh plants), specifically Suaeda japonica; and 3) phase
and coherence of interferometric pairs. Waterlines from TerraSAR-X data satisfy the requirement of
horizontal accuracy of 60 m that corresponds to 20 cm in average height difference while current other
spaceborne SAR systems could not meet the requirement. HH-polarization was the best for extraction
of waterline, and its geometric position is reliable due to the short wavelength and accurate orbit control
of the TerraSAR-X. A halophyte or salt marsh plant, Suaeda japonica, is an indicator of local sea level
change. From X-band ground radar measurements, a dual polarization of VV/VH-pol. is anticipated to
be the best for detection of the plant with about 9 dB difference at 35 degree incidence angle. However,
TerraSAR-X HH/HV dual polarization was turned to be more effective for salt marsh monitoring. The
[HH-HV! value was the maximum of about 7.9 dB at 31.6 degree incidence angle, which is fairly
consistent with the results of X-band ground radar measurement. The boundary of salt marsh is
effectively traceable specifically by TerraSAR-X cross-polarization data. While interferometric phase is
not coherent within normal tidal flat, areas of salt marsh where the landization is preceded show
coherent interferometric phases regardless of seasons or tide conditions. Although TerraSAR-X
interferometry may not be effective to directly measure height or changes in tidal flat surface,
TanDEM-X or other future X-band SAR tandem missions within one-day interval would be useful for
mapping tidal flat topography.
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ig. 1. Location map and Landsat image of the study area.
Area 1 is the coverage of acquired TerraSAR-X image.
Area 2 and 3 are the location corresponding to figure 5
and 6, respectively.
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Fig. 2. Extracted waterlines and leveling points. (a) Three
watelines and leveling points overlaid on TerraSAR-X
imagery. (b) Comparision of leveling data and
extracted waterline from TerraSAR-X data.
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Fig. 3. X-band ground radar measurement over the halophyte
Suaeda japonica (Data was measured by microwave
application laboratory of the Hongik University).

Table 1. Result of TerraSAR-X multi-polarization observation

o’ Location HH HV VH \'A%
Tidal Flat -6.1 -178 | <176 1 56
Halophytes | -43 | -122 | -123 | 48
Tidal Flat 22 2.1 22 18
Halophytes 15 16| 15| 19

Mean

Std.
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Fig. 4. Comparison of polarimetric signature from halophyte
between X-band ground radar and TerraSAR-X data.
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