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Joint inversion of teleseismic and co-seismic InSAR data for the
rupture process of the 2016 Kumamoto earthquake in Japan
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2) School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China

Abstract: On April 15, 2016, a disastrous earthquake struck Kumamoto county in Japan.
Aiming to further understand the complexity of the earthquake rupture in detail, we conduct a
joint inversion of teleseismic waveforms and co-seismic InSAR data for the spatio-temporal
rupture process of this earthquake. The results show that, the whole process lasted for about
25 s and released scalar moment up to 6.03X 10" N-m, corresponding to moment magnitude
My/7.1. The major co-seismic slip distribution was centered in shallow region, and it was
dominated by dextral strike. But the rupture had strong normal characteristics in the range of
0—5 km along the dip direction. The maximum co-seismic slip is about 4.9 m, and the major
rupture patch was about 5—10 km away from the initial rupture point opposite to the strike direc-
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tion. In the early stage (0—7 s), it ruptured toward to the shallow region along the dip direc-
tion, andrupturedbilaterally alongstrike direction;about7slater, itrupturedtowardtothenortheast
opposite to the strike direction. The joint inversion results suggest that the Kumamoto earth-
quake may rupture to the earth surface.

Key words: 2016 Kumamoto earthquake; teleseismic body waveforms; co-seismic InSAR data;
earthquake rupture process; joint inversion
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Fig. 1 Regional tectonic settings and rupture characteristics of the 2016 Kumamoto My,7. 0 earthquake
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Fig. 2 Distribution of used teleseismic stations (a) and co-seismic InSAR coverage (b) for
joint inversion of rupture process of Kumamoto earthquake
The red star represents the mainshock epicenter. The blue triangles in Fig. (a) represent the stations. The red rectangular
in Fig. (b) is the co-seismic coverage, the black rectangular delineates the region shown in Fig. 1, and

black circles are the My =4. 0 aftershocks within one month after the main shock (USGS, 2016)
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Fig. 4 Joint inversion result of rupture process of the 2016 Kumamoto earthquake from
teleseismic P waveforms and co-seismic InSAR data

(a) Seismic moment rate function; (b) Distribution of co-seismic slip, where the red dot indicates the initial rupture point
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Fig. 5 Snapshots of slip rate for the rupture process of the 2016 Kumamoto earthquake

The red circles are initial rupture points
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Fig. 6 Comparison of the observed waveforms (black) with synthetic ones (red) based on joint inversion results
On the left side of the waveforms in each subplot are station code, epicentral distance (unit in °) and azimuth (unit in °),

and on the right side is correlation coefficient between synthetic waveforms and observed ones
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Fig. 10 Comparison of observed and modeled LOS displacements from interferogram based on
the coseismic InSAR data inversion results
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and vertical (right) directions in source region based on the joint inversion result of

the rupture process of the 2016 Kumamoto earthquake
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