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RESEARCH INTEREST

My research career focuses on monitoring the surface deformation, migration, and variation in the
different spatiotemporal scale with geodetic and remote sensing data. In the recent research results,
the fusion data of geodetic data, such as InSAR, GPS, and precise leveling is successful to improve
the spatiotemporal resolution for monitoring the migration of land subsidence area. In addition, the
multiple radar images are effectively to measure the 3D surface deformation of 2018 Hualien
earthquake with InSAR technique. The coherence information of radar image pairs identifies the
location of earthquake-induced disasters accurately in urban area. Recently, a new fusion method had
developed to combine the optical and SAR images for measuring the 3D coseismic displacement
during the Chi-Chi earthquake and discussed the terrain evolution with the relationship between the
coseismic volumes and landslide volumes. Currently, I analyze the multi-temporal SAR images and
fuse with optical images to detect the geohazard issues such as the landslide induced by heavy

rainfall event and the safety of public construction, such as bridge, dam, and high building.
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RESEARCH HIGHLIGHTS

Fusion of optical and radar imagery for measuring 3D coseismic surface deformation: The
fusion method combining with the advantages of radar and optical images for measuring 3-D
coseismic deformation, which suffered the limitations of huge displacement gradient, low coherence,
and large temporal interval. We use the hanging wall deformation of the 1999 Chi-Chi earthquake as
an example and generate 3-D coseismic displacements from the fusion method. The results provide a
detailed information of displacement distribution in the hanging wall of the Chelungpu fault (CLPF)
during the Chi-Chi earthquake. Along the fault, the vertical displacement increases from south to
north gradually and the vertical pattern follows the topography. The area where uplift starts to be

higher than the average of vertical displacements is consistent with the turning point of CLPF.

Coupled solid-fluid interaction mechanism of land subsidence: The land subsidence induced by
groundwater withdrawal reflects the mechanism between the solid and fluid interaction. The reliable
hydraulic parameters would improve the groundwater model and the prediction of land subsidence.
Therefore, it is necessary that the observation data on the surface and under the ground need to be
integrated for analysis the behaviors of coupled solid-fluid interaction. On the surface, to fuse the
different geodetic data, such as leveling, GNSS, and InSAR with geostatistics method for increase
the spatiotemporal resolution of observation data and its application range. Under the ground, to
integrate the geohydrology data, groundwater leveling, and compaction monitoring well for
inversion the hydraulic parameters in the local area. Finally, to analyze the relationship between the
observation data on the surface and under the ground for detecting the spatiotemporal distribution
variation of land subsidence and corresponding the local history of Industrial development in the

Choushui river fluvial plain.

Identification of earthquake-induced disasters in urban area with coherence difference
analysis: The coherence difference between two image pairs is useful information to detect specific
disasters in a regional-scale area after an earthquake event. To remove background effects such as
the atmospheric effect and ordinal surface changes, we employ the two-step threshold method to
develop the coseismic coherence difference (CCD) map for our analyses. The CCD results can
accurately identify earthquake-induced land subsidence and surface displacements, even for areas
with insufficient geological data or for areas that had been excluded from the liquefaction potential
map. In addition, the CCD details the distribution of building damages and structure failures, which

might be useful information for emergency actions applied to regional-scale problems.
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