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The analysis of coseismic slip and near-field deformation about

Japanese 9. 0 earthquake based on the GPS observation
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Abstract  An My9.0 earthquake occurred on March 11, 2011 offshore the coast of Miyagi
Prefecture of Honshu, Japan. In this paper, based on GPS coseismic displacement field and
characteristics of error we invert for the distribution of coseismic dislocation. The result of error
analysis shows that the coseismic displacement within 300 km in NW, 550 km in north, and
700 km in SW direction is significantly larger than the error, so can provide effective constraints
to the inversion of surface displacement. The north-west section of GPS observation and inversion

results show that near-field coseismic displacement is characterized by exponential decay with
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distance. Dislocation inversion results show that the largest coseismic dislocation is 25. 8 m,

located near the epicenter. Dislocation greater than 10 m occurr mainly within 400 km near the

epicenter, the southern section of the Japan Trench has relatively smaller coseismic dislocation.

According to the spatial distribution of seismic rupture, combined with previous earthquake

rupture distribution of the region, the My9. 0 earthquake rupture embodies the characteristics of

in situ recurrence, but also reflects the nature of earthquake rupture filling in the blank.

Keywords

Japan My9.0 earthquake, Coseismic displacement observed by GPS, Effective

displacement constraint, Inversion of coseismic dislocation
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Fig. 1 The distribution of Japan 9. 0 earthquake and its aftershocks and

the coseismic near-field displacement observed by GPS

The focal mechanism solution of Japan 9. 0 earthquake from Havard CMT; the aftershock from ISC

(International Seismological Centre) ; coseismic displacment from JPL(Jet Propulsion Laboratory).
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Fig. 2 The result of coseismic displacement perpendicular
to the fault direction (the data from the section determined

by dotted line in Fig. 1)
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(a) Section of coseismic slip; (b) The projection of coseismic slip.
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are the modelled and observed horizontal displacements respectively)

(a) Horizontal coseismic displacements; (b) Coseismic displacement perpendicular to the fault direction. The grey triangles and the black circles

are the modelled and observed horizontal displacements respectively,the data from the section determined by dotted line in Fig. 1.
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