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Interferometric SAR image

Aftershock region by Hokkaido U. fit well with the InSAR data
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W, TNETOMER NET T 7 40 —WFEICEBWT, SFRENMEW KO —>THh -
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v HHUBBIET (R bhaXT7 w727 5T v vE—), IWAEFEWIEET (V7 o4
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AAREFEFRR DA R — 7 BRI, SRRSO NI, R NEE
H-I/EY (BE 1), G.STRECKEISEN AG #H#/K st B3 STS2, ~— 27 74
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@ s7S2 stations (this study in 2004-2006)

@ New STS2 Station (this study in 2007) () IRIS stations

L R = 27 T O ERBIA R, GRE  ARFIEDORERBLIIS,
KA 2 2007 FEERREBLHIAL, AR ALRER B o 2 —, 8 RIS o
BERRBLA D . AR/ K ABLRLE OB TIER 1 OB E S TH 5.

Bl R | B MR % B AR E
a— K | (E--F) (FE-57-D) (m) (2005 4£)
1 Tymosk TYM 50-51-53.9 | 142-40-33.1 161 6 H 25 H
2 Okha OHA 53-36-06.5 | 142-56-44.4 26 6 H 27 H
3 | Khabarovsk KHA 48-28-23.8 | 135-03-05.2 111 8 H 10 H
4 Gorney GOR 50-45-47.4 | 136-26-57.9 528 8 H 13 H
5 Terney TER 45-03-43.2 | 136-36-02.3 30 9 H 30 H
(2006 4F)
Zeya ZEY 53-45-25.6 | 127-17-10.0 280 7H28H
Uslisk USL 43-42-04.0 | 132-09-46. 4 263 8 H 23 H
(2007 4F)
Okhotsk OKH 59-21-38.0 | 143-14-05.6 8 8H 15 H

F1. BBEKEY R M. FEFEEIT WGS84 .
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Recurrence of Recent Large Earthquakes along the Southernmost
Kurile-Kamchatka Subduction Zone

Yuichiro Taniokal, Kenji Satake?, Kenji Hirata3

Institute of Seismology and Volcanology, Hokkaido University, Japan

2Active Fault Research Center, National Institute of Advanced Industrial Science
and Technology (AIST), Japan

SInstitute for Research on Earth Evolution, Japan Agency for Marin-Earth
Science and Technology, Japan

Recurrent large earthquakes in the southernmost part of the
Kurile-Kamchatka subduction zone were studied. Previous studies have
indicated that the 1994 Sanriku-oki earthquake (Mw 7.8) ruptured only the
southern part of the rupture area of the 1968 Tokachi-oki earthquake (Mw 8.2),
and left the main rupture interface of the 1968 earthquake intact. Also, the 2003
Tok achi-oki earthquake (Mw 8.1) did not rupture the eastern part of the rupture
area of the 1952 Tokachi-oki earthquake (Mw 8.2).

The rupture processes of the 1973 and 1894 Nemuro-oki earthquakes were
studied through tsunami waveform analyses. The rupture of the 1973
Nemuro-oki earthquake was concentrated on the plate interface off Nemuro,
Hokkaido, and the seismic moment was estimated to be 6.5 x 1020 Nm (Mw 7.8).
The 1894 Nemuro-oki earthquake ruptured much larger area than that of the
1973 Nemuro-oki earthquake. The fault length of the 1894 earthquake was about
200 km, and the seismic moment was 28.8 x 1020 Nm (Mw 8.3). In this subduction
zone, none of three sets of recent recurrent large earthquakes, the 1968 Tokachi
and 1994 Sanriku-oki earthquakes, the 1952 and 2003 Tokachi-oki earthquakes,
and the 1894 and 1973 Nemuro-oki earthquakes, have the same rupture
processes. Variable rupture patterns of large recurrent earthquakes make it
difficult to estimate the source processes of future large earthquakes in this
subduction zone. These non-regular recurrences also suggest that, in addition to
invariant geometric and material heterogeneities, the dynamic stress
heterogeneities are seen to be important for understanding large earthquake
complexity in this subduction zone.
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FIZEL, 3L A EOFITEIRIREE T, 1-2HDORENES> TWAHTET O H% L H -
7o LU, TARKMNTHREFITE T ED 2L, HIERERRTFRIT CTho7o72®
H A>T DOEMERTE 22 L0, WTFNOR Bk 100m % 571 2@E B BFEE L
TWEEOEBETRITULZ LN TELI RN LEEE b, 2004 A~
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TWeZ b RERFINTHH-TZEE X BN D, Shimbo BOALMHIOF T & H 12 &
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> TIE 2m FE T LR h o 7-, Ranongga E25&#E L= 2 13— BIRIR T, ﬂﬁ%ﬁﬁ
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Quick estimation of volcanic eruption magnitude from far—-field geodetic data

Quasi real-time magnitude estimations of earthquakes have been routinely
processed, but there have been little trials for volcanic eruptions. Eruption
phenomena include complex kinetic and thermal energy, therefore, eruption
magnitude estimation has been not easy work. Newhall and Self (1982) proposed
a volcanic explosively index (VEI) mainly using volume of ejecta and/or column
height. This method has been widely used, but can not be applicable to predictive
and real—-time operation. From the viewpoint of disaster reduction, predictive
and real-time quantitative magnitude estimation only gives effective and
valuable information for resident evacuation.

In simple terms, volcanic eruption is magma transportation from reservoir to
the ground surface. This idealized model implies that total depression volume
in magma reservoir may reflect maximum magnitude of ongoing eruption. Though
seismographs have been basic and principle data to monitor volcanic activities,
it has been difficult to estimate magnitudes of eruptions because pendulum
periods are essentially shorter than volcanic eruptions. Meanwhile, geodetic
data, e.g. GPS, tiltmeter and strainmeter, have flat response to the long—term
deformation than seismometer, and directly reflect volumetric change of magma
chamber and/or intruding dike to shallower part. Recent studies have clearly
shown technical development of real-time telemetry and processing of these
geodetic data had been in practical use.

In this paper we show simple and robust examinations of predictive to real—-time
volume estimation of magma and/or gas migration using deflation signals observed
at relatively far—field high—precision geodetic stations. Trial predictive and
real—-time magnitude estimations give close agreement with post—eruption total
magma volume estimation by geodetic data and/or ejecta. Our result indicates
possibilities of predictive and real-time eruption magnitude alert, such as
volcano early warning, based on quantitative volume estimation by geodetic data,
which may be effective for resident evacuation.

Geodetic constraint on the slip distribution of the 2006 Central Kuril
Earthquake

We have investigated the slip distribution of the 15 November 2006 Central Kuril
earthquake off Simushir Island using continuous GPS data. A dense GPS network
on Hokkaido Island, northern Japan, and Sakhalin Island detected coseismic
horizontal displacements of ~9 mm despite large epicentral distances of about
900-1200 km. Eastward displacements at the sites decrease to the south, and this
spatial distribution feature constrains the slip on the three subfaults. Our
data suggest that little slip has occurred in the southern and northern parts,
but that a 6-m slip has occurred in the center of the focal region. This
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interpretation fits well with the detailed slip distribution inferred from
teleseismic waveform inversions. The total seismic moment, 2.8 X 1021 Nm, is
approximately the value indicated using by the Global CMT solution. Our result
implies that there remains a seismic gap between this event and the 1952 great
Kamchatkan earthquake that is large enough for an ¥ > 8 earthquake.

InSAR (Z & % 2007 &9V U EEVE P HUB O A E)

2007 4= 8 A 2 HIZH Y T
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RPN RO B3 A7 i
TR 27em DR E R EEBHALNTZ. 9
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Crustal structure in and around the rupture area of the 2003 Tokachi-oki
earthquake (Mw=8.0)
Tetsuo Takanami, Yoshio Murai and Yuya Machida

The seismic velocity structure in and around the rupture area of the 2003
Tok achi-oki earthquake (Mw=8.0), in the southernmost part of Kuril trench, off
Hokkaido, Japan was obtained by using air gun array and three-component ocean
bottom seismometers (OBSs). The seismic P wave data have been modeled by ray
tracing / inversion. The imaged structure along landward dipping oceanic crust
suggests that the main event seems to have occurred in deeper extension of a
series of subducting sea mounts though the resolution of inversion was
insufficient there. In the main ruptured area showing the largest asperity, there
are much fewer aftershocks. On the other hand, the zone with many afterslip
events cumulated since the 2003 main event corresponds with the zone having a
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comparatively stronger reflector in the upper plate boundary of subducting slab.
Likewise, in the same rupture area, the three dimensional seismic velocity
structure has been imaged by using P travel times of the aftershocks recorded by
47 OBSs and relocated the hypocenters simultaneously. The hypocenter
distribution of aftershocks shows landward dipping planar shape with an
increased dip angle of the hypocenter distribution at around the distance of 100
km from the trench axis. Furthermore, the hypocenter distribution projected on
the parallel plane to the Kuril trench indicates that they also inclines gently to
northeastward. Such a varied dip angle of the hypocenter distribution responds
surely to the change of the depth of boundary of the subducting oceanic plate as
evaluated from the wide-angle seismic survey using the air gun control sources.
The rupture area of the 2003 Tokachi-oki earthquake and its neighborhood can be
thus interpreted as a highly deformed zone where the Northeastern Japan arc
meets the Kuril arc moving westward, which is supported by the evidence that
the Pacific plate is subducting obliquely under the Kuril arc.
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