COSEISMIC AND SHORT TERM AFTERSLIP OF THE 2003 TOKACHI OKI EARTHQUAKE, INFERRED FROM KINEMATIC GPS ANALYSIS
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A megathrust earthquake of a magnitude 8.1 struck Hokkaido in North Japan at 4:50 on September 26, 2003 (JST). This earthquake occurred 80km southeastern off the Erimo Peninsula, on the surface of the subducting Pacific plate, and was named as the 2003 Tokachi-oki earthquake.

Co-seismic displacements up to 1m were reported immediately by GPS static analysis from the GPS Earth Observation Network (GEONET) of Geographical Survey Institute, Japan (GSI) (GSI, 2003). Based on GPS displacements and seismic waveforms, a 100 x 100 km fault is estimated to have slipped southeastward larger than 5 m along the interface between the Pacific plate and North American plate (GSI, 2003; Yamanaka and Kikuchi, 2003; Yagi, 2003).

We analyzed GPS data observed by GPS Earth Observation Network (GEONET) of the Geographical Survey Institute, Japan, associated with the 2003 MJMA8.1 Tokachi-oki earthquake, using 1-sec and 30-secs kinematic GPS analysis. The GPS stations are located 70-240 km away from the epicenter. GPS data clearly captured rapid co-seismic ground displacements. At a GPS station 70 km away from the epicenter, coseismic displacements started 15 seconds after the origin time, and after 40 seconds at the stations 240 km away. Observed displacement amplitude exceeded 20cm at GPS sites 240km away from the epicenter. Displacement amplitudes attenuate with time and distance from the epicenter, oscillating with periods of 40-60 seconds. We compared the 1-sec GPS data and displacement seismogram integrated from strong ground motion data, which showed fairly good agreements. In spite of careful screening of 1-sec GPS data during 30 minutes preceding the main shock, no significant pre-seismic deformation over 1cm in the horizontal components was recorded. 30 second sampling GPS data at 14 sites during 20 hours preceding the main shock did not show any significant pre-seismic deformation, either. These results indicate that pre-seismic strain change, if any, was smaller than 0.5 – 1.0 x 10-7 before the 2003 Tokachi-oki earthquake. Here we also report the transition behavior from short term high speed rupture to long term afterslip and clarify the existence of intervening slow fault movements with time scales only a few days.
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