
Taiwan is a tectonically active region 
and earthquakes are not scarce, which 
makes it a useful location to study the 
interior of the earth’s crust. On February 
6, 2018, a Mw 6.4 earthquake occured in 
the city of Hualien. Hualien is located 
above the Milun fault, lying NE of the 
Longitudinal Valley Fault (LVF). Along 
the eastern coast of Taiwan, the Luzon 
Arc in the Philippine Sea Plate is 
obliquely colliding into the Eurasian 
continental boundary. The surface 
motion velocity vectors largely indicate a 
westward trend in motion due to the 
collision of the Philippine Sea plate into 
the Eurasian plate [Ching et al. 2011]. At 
the northern tip of the LVF, the surface 
velocity vectors flip from sinistral block 
rotation in the southern half of Taiwan to 
dextral rotation in the northeastern 
region of Taiwan.
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We propose that there is a shallower unidentified backthrust 
fault above the primary west dipping fault. We will be using 
InSAR to constrain the fault geometry  in the Hualien district 
and a postseismic slip analysis to characterize the  rheology in 
the northern tip of the LVF following the 2018 M

w 
6.4 Hualien 

earthquake. We expect shallow afterslip occurring north and 
south of the coseismic rupture in the first month of the 
postseismic phase.
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Initial observations from the cumulative LOS displacement 
demonstrate a decay of displacement rate in and east/downward 
motion during the first two months following the 2018 Hualien 
earthquake.  This is characteristic of oblique fault thrusting and 
confirms that the fault slip occurs beneath the selected cross 
section (blue and  red arrow in afterslip observation).

However in March, a kink appears in the middle of the blue UD 
(Up - Down) trendline. We believe this is a result of an anomalous 
interferogram product from the data point corresponding to 
~2018.17 years.

In the  future, ascending and descending and paths will be 
combined to produce unwrapped interferogram. We use path 69 
for ascending and path 105 for descending looks from satellites 
Sentinel-1A and Sentinel-1B. Currently the ascending pairs have 
been processed but not the descending path. 

When a slip inversion is created from the seismic signal of the 
Hualien EQ, the Coulomb stress changes in the fault system 
beneath Hualien may be studied.
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Synthetic Aperture Radar Interferometry (InSAR)

● Provides temporal evolution of 3D 
displacement 

● Calculates relative phase difference in 
reference and target images

Combined coseismic and afterslip modeling

Coseismic displacement vectors

Image acquired on 2018-03-31 from 
Sentinel-1B. Data courtesy of ESA
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Coseismic interferogram - single pair

● Postseismic interferogram pairs 
spanning February to April 2018

Cumulative LOS displacement

Slip inversion

2011 Eritrea EQ, Hamiel et al. 2016
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● Coulomb stress changes can be 
analyzed following slip inversion 
of coseismic rupture
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