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DEM Generation over Coastal Area using ALOS PALSAR Data
- Focus on Coherence and Height Ambiguity -

Jung-Hyun Choi ', Chang-Wook Lee, and Joong-Sun Won
Department of Earth System Sciences, Yonsei University

Abstract : The generation of precise digital elevation model (DEM) is very important in coastal
area where time series are especially required. Although a LIDAR system is useful in coastal regions, it
is not yet popular in Korea mainly because of its high surveying cost and national security reasons.
Recently, precise DEM has been made using radar interferometry and waterline methods. One of these
methods, spaceborne imaging radar interferometry has been widely used to measure the topography and
deformation of the Earth. We acquired ALOS PALSAR FBD mode (Fine Beam Dual) data for
evaluating the quality of interferograms and their coherency. We attempted to construct DEM using
ALOS PALSAR pairs - One pair is 2007/05/22 and 2007/08/22, another pair is 2007/08/22 and
2007/10/22 with respective perpendicular baseline of 820 m, 312m and respective height sensitivity of
75 m and 185m at southern of Ganghwa tidal flat, Siwha- and Hwaong-lake over west coastal of Korea
peninsula. Ganghwa tidal flat has low coherence between 0.3 and 0.5 of 2007/05/22 and 2007/08/22
pair. However, Siwha-lake and Hwaong-lake areas have a higher coherence value (From 0.7 and 0.9)
than Ganghwa tidal area. The reason of difference coherence value is tidal condition between tidal flat
area (Ganghwa) and reclaimed zone (Siwha-lake and Hwaong-lake). Therefore, DEM was constructed
by ALOS PALSAR pair over Siwha-lake and Hwaong-lake. If the temporal baseline is enough short to
maintain the coherent phases and height sensitivity is enough small, we will be able to successfully
construct a precise DEM over coastal area. From now on, more ALOS PALSAR data will be needed to
construct precise DEM of West Coast of Korea peninsular.
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Table 1. Summary of ALOS PALSAR data.

Satellite type Acqulsmon i
L-band/ 2007. 05. 22.
ALOS/PALSAR Ascending/ 2007. 08. 22.
FBD mode 2007.10.07
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Fig. 1. Ganghwado and Siwha tidal flats and near coastal
lands. Red box are sub-area where the DEM from
ALOS PALSAR data are compared with from SRTM-3
DEM.
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Fig. 2. Coherence map from the 2007/05/22 and 2007/08/22
pair.
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Fig. 4. Height discrepancy between ALOS PALSAR data and
SRTM DEM over Hwaong-lake.
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Fig. 5. Coherence map using ALOS PALSAR 2007/08/22 and
2007/10/22 Insar pair.
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Fig. 6. Generate DEM using ALOS PALSAR 2007/08/22 and
2007/10/22 Insar pair.
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