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Bayesian forecast with uncertain occurrence data in a BPT renewal process
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Figure: Samples from prior and posterior distribution for the last occurrence time, the mean inter-event time p and
the aperiodicity of inter-event time o in Tachikawa fault.
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What controls the occurrence of inland earthquakes after the 2011 Tohoku-Oki earth

guake?
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Shallow seismic activity in the crust of the overriding plate west of the source area changed significantly after the 2011 M9.0
Tohoku-Oki earthquake which ruptured the plate boundary east off northern Japan beneath the Pacific Ocean.

In order to understand the cause of the distinctive seismicity change of inland earthquakes, Okada et al. (2011) [1] precisel
relocated earthquake hypocenters for several earthquake sequences following the Tohoku-Oki earthquake using the doub
difference method. Hypocenter distributions were used to discriminate the fault plane from the auxiliary plane of the focal
mechanisms for those earthquake sequences. Some of the plausible fault planes are not correlated the previously-known act
faults around them. Some earthquake sequences were swarm-like and spatio-temporal migration of hypocenters of some ear
guake sequences were observed.

We calculated Coulomb stress change on those fault planes caused by the Tohoku-Oki earthquake. In all cases, the estima
Coulomb stress changes at the plausible fault planes for those post-Tohoku-Oki sequences are positive. The positive Coulon
stress change is mainly due to the reduction of normal stress on the fault plane of the earthquake sequences caused by the lal
low-angle thrust fault of the Tohoku-Oki earthquake. The present observations suggest the static stress transfer possibly trigger
those post-Tohoku-Oki earthquake sequences.

We also estimated stress fields in inland areas of eastern Japan before and after the Tohoku-Oki earthquake by inverting foc
mechanism data (Yoshida et al., 2011 [2]). Before the earthquake, sigma-1 axis was oriented EW in Tohoku but NW-SE in Kantc
and Chubu regions. The stress fields changed after the earthquake in northern Tohoku and in southeastern Tohoku, where f
orientations of the principal stresses seem to be approximately the same as the orientations of the static stress change associ:
with the earthquake. This indicates that differential stresses in these areas before the earthquake were very small. In Kanto a
Chubu regions, principal axes of the stress perturbations caused by the M9 earthquake are almost parallel to the respective a
of the background stress field. This is probably the reason why conspicuous seismicity increase was observed there.

Okada et al. (2010) [3] estimated a detailed seismic velocity structure in the central part of NE Japan using data obtaine
from a dense temporary seismic network. They found distinct seismic low-velocity zone below the seismically active areas (the
seismic belt) along the volcanic front and fore-arc region.

The post-Tohoku-Oki events were also relocated using the three-dimensional velocity structure. The post-Tohoku-Oki event
also tend to be distributed above the edge of the seismic low-velocity zone in the lower crust. This seismic low-velocity zone in
the lower crust corresponds to the high seismic attenuation zone (Shikasho et al. [2011] [4]). This suggests that inhomogeneol
structure of viscoelastic structure and overpressured fluid distribution which appear as the seismic low-velocity / high attenuatiot
in the lower crust are spatially related to the distribution of the post-megathrust events. Small background differential stress in
ferred from the stress change analyses could be due to the high fluid pressure. Spatio-temporal migration of hypocenters of sor
earthquake sequences can be interpreted as the result of fluid diffusion.

Not only the elastic stress transfer/change but also the inelastic deformation and/or fluid distribution are possibly important fo
understanding the interaction between the large subduction thrust ruptures and seismicity of inland earthquakes.

References: [1] T. Okada et al., Earth Planets Space, 63, 749 (2011). [2] K. Yoshida et al., Geophys. Res. Lett., 2011GL004972
in press. [3] T. Okada et al., Earth Planets Space, 62, 347, (2010). [4] K. Shikasho et al., AGU Fall Meeting, S41A-2174, (2011).
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Application of GPR and discontinuity analysis of bed distribution to a survey for hidden
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Fault distribution and activity on an offshore extension of the Goumura fault zone
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Coseismic surface rupture length produced by the 2008 Mw 7.9 Wenchuan earthquake

the Longmen Shan Thrust Belt, China
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The magnitude (Mw) 7.9 (Ms 8.1) Wenchuan earthquake occurred on 12 May 2008 and ruptured active faults of the Longmer
Shan Thrust Belt (LSTB), which marks the boundary between the eastern margin of the Tibetan Plateau and the Sichuan Basi
Although many studies of the 2008 Mw 7.9 Wenchuan earthquake have described the ground deformation features, ruptur
mechanism, and structural features of the seismogenic fault zone associated with this event, debate remains concerning the tc
length of the co-seismic surface rupture zone and whether the earthquake ruptured the Qingchuan Fault in the northeaste
segment of the Longmen Shan Thrust Belt (LSTB), China. Based on our initial fieldwork carried out 2 days after the 2008
Wenchuan earthquake, we reported that the earthquake produced a "285-km-long surface rupture zone along the LSTB, at t
eastern margin of the Tibetan Plateau, dominated by thrust slip and right-lateral displacement along the central and northeaste
segments of the zone, and by left-lateral displacement along the southeastern segment (Lin et al., 2009, 2010). However, oth
field-based studies have reported that the total length of the co-seismic surface rupture zone is 200?240 km and that the Qingchu
Fault was not ruptured by the Wenchuan earthquake (e.g., Liu-Zeng et al., 2009; Xu et al., 2009; Yin, 2010; Zhang et al., 2010)
The length of surface rupture produced by large, individual earthquakes is a key parameter in assessing the seismic momel
the rupture mechanism, the degree of seismic hazard, and the activity of a seismogenic fault, including the recurrence interv:
of large earthquakes and the long-term slip rate. Therefore, additional work is needed to constrain the length of the co-seism
surface rupture and the location of rupture termination at the northeastern segment of the LSTB, in order to accurately assess t
nature of the seismic hazard in the densely populated Sichuan region of China.

In this study, we present new field evidence that the Qingchuan Fault was ruptured by the 2008 Wenchuan earthquake ar
that the total length of the co-seismic surface rupture zone is up to 285?300 km. Field investigations reveal that the earthquak
produced a ?60-km-long surface rupture zone along the pre-existing Qingchuan Fault, with the offset being mainly right-latera
strike-slip and a distinct component of vertical slip. Co-seismic surface ruptures are characterized by faults and extensione
cracks. Field measurements indicate co-seismic right-lateral strike-slip displacements along the Qingchuan Fault of 0.3?0.6 |
and vertical offsets of 0.2?0.5 m, which differs to the displacements observed along the central and southwestern segments
the Wenchuan surface rupture zone in the displacement amount and sense. The change in slip sense from thrust-dominated
in the central and southwestern segments of the LSTB to right-lateral strike-slip-dominated displacement along the Qingchua
Fault (northeastern segment of the LSTB) reflects a change in the orientation of compressive stress along the LSTB, associat
with eastward extrusion of the Tibetan Plateau as it accommodates the ongoing penetration of the Indian Plate into the Eurasic
Plate.

Reference:

Lin, A., Rao, G., and Yan, B., 2012. Field evidence of rupture of the Qingchuan Fault during the 2008 Mw7.9 Wenchuan
earthquake, northeastern segment of the Longmen Shan Thrust Belt, China. Tectonophysics, DOI: 10.1016/j.tecto.2011.12.0:
(in press).
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Along-strike variation of seismic behavior of the Philippine fault
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Evidence of Late Holocene subsidence and tsunami deposit from west coast of Andaman Island, Andaman and Nicobar Islan
Afzal Khanl, Javed N Malik1, M. Shishikura2, Chiranjib Banerjeel, P. Chitrabhanu3, Ashok K. Singhvi3 and S. M. Hussain4
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The Tirur village located about 1.5-2.0 km inland along the western coast of Andaman experienced marginal subsidenc:
during 2004 Sumatra-Andaman earthquake. The area was found inundated during 2005. In 2009-10 we observed that the ar
was transformed to tidal-marsh. To identify the signatures of past seismic events if any preserved in sediment stratigraphy 2-
trenches were dug and 3 geoslice sections were obtained from Tirur. At Tirur the exposed stratigraphic section in trenches ar
geoslices revealed occurrence of a thick ("40 cm) peaty unit - probable represents tidal-marsh or wetland. At places the pea
unit is disturbed by intrusion of sand dykes, caused by liquefaction due to strong ground shaking during Event (1) as well as bio-
turbation. About 12-15 cm thick poorly stratified unit comprised of peat+medium-fine sand above peaty unit suggests depositior
during subsequent phase of deposition after the event, probably in a tidal-marsh/intertidal environment (?). The area experience
subsidence which could be justified by the overlying silty-clay unit suggestive of intertidal condition. The sediment sequence in
the upper section with silty-sand and a peaty unit suggests gradual change from intertidal to tidal and to marsh or wetland. Thi
could be related to gradual emergence of the area during interseismic period. Finally the area was again subsided during 20
Sumatra-Andaman earthquake, again getting converted to tidal-marsh. AMS of rhizome and charcoal, OSL age of the sedimen
suggests that the Event-I occurred during 3000-3500 yr BP and a gradual uplift during 1100-230 yr BP. Two geoslices sample
obtained from Collinpur-char village located along the coast of South Andaman Island revealed occurrence of multiple layerec
tsunami events. Our preliminary inference suggests that at least 2-tsunami (??) events that occurred during 3800 yr BP and 12
yr BP.

O O 000 : Earthquake, Tsunami, Andaman, Sediment, Subsidence, OSL Dating
Keywords: Earthquake, Tsunami, Andaman, Sediment, Subsidence, OSL Dating
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Source fault model of Northern Honshu, Japan
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Estimation of causative faults producing crustal warping in the Nishi-tsugaru Coast, North
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High resolution seismic reflection profiling in Gotemba, central Japan
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Numerical simulation of Kureha-hill formation by means of discrete element modeling
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Comprehensive research on the Uemachi fault zone (2)
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The Uemachi fault is running beneath the Osaka sedimentary basin, which is the secondary large populated area in Japan. C
research group has started to study the Uemachi fault zone in detail to get the information for developing the long-term earthquak
evaluation and the strong ground motion prediction. Our research group consists of four sub-research groups for (1) research ¢
detail trace for fault segments, (2) research on three-dimensional source fault and crustal velocity structure, (3) research on fat
activity and average dislocation velocity, and (4) research on strong ground motion prediction. We introduce the research plan c
this study for FY2010-2012 (SSJ fall meeting, 2011). Here we will show several research results till this period.
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Preliminary results of tectonic geomorphological and geological researches on the Uema
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Deep subsurface structure of the Uemachi fault zone inferred by 3-dimensional balancin

geological structural analysis
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The outcrops of the fracture zone along the Gomura Fault in Kyoto, Japan
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Relationship of fracture zone and tectonic landform in the Yasutomi falut of the Yamasaki
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Trench excavation surveys on the Otake fault and the Hatakitoge fault, Iwakuni fault zone
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Development of the measuring method for the deformation by photogrammetry, A case
study of the Chelungpu fault, Taiwan
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Paleoearthquake Investigations of the Mae Hong Son Fault in Mae Hong Son, norther
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Thailand

Weerachat Wiwegwitt, Ken-ichiro Hisada, Punya Charusiti Suwith Kosuwap, Kitti Khaowisef, Preecha Saithorig
WIWEGWIN, Weerachdt, HISADA, Ken-ichirol, CHARUSIRI, Punya, Suwith Kosuwap, Kitti Khaowiset, Preecha Saithofig
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The collision between Indian and Eurasian plates since the late Paleogene causes the NW-SE and NE-SW strike-slip faults a
the N-S dip-slip faults in the Indochina region. In Mae Hong Son, northern Thailand, several fault lines trend in the NE-SW, NW-
SE and N-S directions, and are temporally and spatially associated with Cenozoic basin. Previous remote sensing investigatic
reveals many lines of morphotectonic evidence along the Mae Hong Son Fault which suggest an active tectonic zone. In order
clarify tectonic activity of this region, we selected the Mae Hong Son Fault as a target (fault) for paleoearthquake investigation.

We applied remote sensing techniques and aerial photograph interpretation to a study of the Mae Hong Son Fault. The quar
with the Cenozoic strata was used for fault geometry analysis. The Mae Hong Son Fault mainly strikes N-S, with the NW-
SE conjugate faults and some minor NE-SW faults. The N-S faults show a normal dip-slip, and bound the margins of the N-S
elongate basins which might result from the movement of large-scale strike-slip fault in this region. The NW-SE faults show
right-lateral strike-slip movement. Nevertheless, the NE-SW faults show left-lateral strike-slip movement. Essential morphotec-
tonic landforms associated with the Mae Hong Son Fault are fault scarps, offset streams, linear valleys, shutter ridges, triangul:
facets, hot springs, and linear mountain fronts.

We observed the significant morphotectonic landforms along the NE-SW Mae La Noi segment of the Mae Hong Son Fault,
suggesting oblique movement. We recognized two paleoearthquake events of this fault segment in the quarry using results
OSL age dating data; the older event occurred before 20,000 years ago, and the younger event occurred between 8,300 and 7,
years ago. An average rate of the last fault movement was 0.14 mm/yr. Therefore, it is concluded that the Mae Hong Son Fault |
still active till present, and the Mae La Noi segment is regarded as the active segment with the oblique movement.

0O 0000 : Mae Hong Son Fault, Northern Thailand, Mae La Noi, Paleoearthquake
Keywords: Mae Hong Son Fault, Northern Thailand, Mae La Noi, Paleoearthquake
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Fault, Tibetan Plateau _ _ _ _
Systematical deflections and offsets of the Yangtze River drainages along the Xianshuih

Fault, Tibetan Plateau
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University, Japan
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During the past two decades, the integration of geologic, geomorphic, seismic, and geophysical information has led to in
creased recognition and understanding of the tectonic significance of geomorphic features caused by strike-slip along activ
strike-slip faults. Tectonic landforms developed along active strike-slip faults are mainly characterized by systematic deflections
and offsets of streams and terraces, and fault sags which are regarded as reliable displacement markers useful for reconstruct
the long-term activity of active faults. It has been demonstrated that stream offsets and fault-bounded geologic structures such
pull-apart basins have resulted from repeated large strike-slip earthquakes. The study of tectonic geomorphology will provide
new insight into the seismic activity, longevity and structural evolution of active strike-slip faults.

The Ganzi-Yushu-Xianshuihe Fault Zone is a typical strike-slip active fault, which triggered the 2010 Mw 6.9 Yushu earth-
guake in the central Tibetan Plateau. This fault zone extends 830 km from the central to the southeastern margin of the
Tibetan Plateau, which changes its strike from WNW-ESE to NNW-SSE. In this study, we investigated the systematical de-
flections and offsets of the Yangtze River and its main branches as well as small stream channel systems along the fault trac
of the Ganzi-Yushu-Xianshuihe Fault Zone. The analysis of deflected small stream channels is carried out using Google eart
images, 15m-resolution ETM+ L8 images, 30m-resolution ETM+ Mosaics images, and 0.5-1m high resolution World View im-
ages. The analytical results show that i) the drainage system of the Yangtze River and its branches have been systematica
sinistrally-deflected; ii) the main river channels of the Yangtze River have been sinistrally offset 60-85 km; iii) the offset amount
are cumulated on the offset river channels along the fault zone. Geomorphic and geologic evidence confirms that the systematic
offsets of streams and gullies are the results of repeated large earthquakes and these topographic features are reliable indica
of seismic displacements accumulated on active strike-slip faults. Our findings support the idea that the strike-slip faults devel
oped in the Tibetan Plateau have played an important role in the eastward extrusion of the Tibetan Plateau and accommodate 1
ongoing northward penetration of the Indian plate into the Eurasian plate.

0000 0O: Tibetan Plateau, Ganzi-Yushu-Xianshuihe Fault Zone, Yangtze River system, systematical deflections and offsets
sinistral strike-slip fault
Keywords: Tibetan Plateau, Ganzi-Yushu-Xianshuihe Fault Zone, Yangtze River system, systematical deflections and offset:
sinistral strike-slip fault

1/1



	SSS35_O
	SSS35-01
	SSS35-02
	SSS35-03
	SSS35-04
	SSS35-05
	SSS35-06
	SSS35-07
	SSS35-08
	SSS35-09
	SSS35-10
	SSS35-11
	SSS35-12
	SSS35-13
	SSS35-14
	SSS35-15
	SSS35-16
	SSS35-17
	SSS35-18
	SSS35-19

	SSS35_P
	SSS35-P01
	SSS35-P02
	SSS35-P03
	SSS35-P04
	SSS35-P05
	SSS35-P06
	SSS35-P07
	SSS35-P08
	SSS35-P09
	SSS35-P10
	SSS35-P11
	SSS35-P12
	SSS35-P13
	SSS35-P14
	SSS35-P15
	SSS35-P16
	SSS35-P17
	SSS35-P18
	SSS35-P19
	SSS35-P20
	SSS35-P21
	SSS35-P22
	SSS35-P23
	SSS35-P24
	SSS35-P25
	SSS35-P26
	SSS35-P27
	SSS35-P28
	SSS35-P29
	SSS35-P30
	SSS35-P31
	SSS35-P32
	SSS35-P33
	SSS35-P34
	SSS35-P35
	SSS35-P36


