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Clustering of intraplate earthquakes and foreshock activity
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Earthquake Clustering Features Inferred from the Mean Proprieties of Interevent Time:

and Distances _ o _
Earthquake Clustering Features Inferred from the Mean Proprieties of Interevent Time:

and Distances

Abdelhak Talbl*, Kazuyoshi Nanjé, Kenji Sataké, Hamdache Mohaméd
Abdelhak Talbl*, Kazuyoshi Nanj6, Kenji Sataké, Hamdache Mohaméd

LERI, University of Tokyo2CRAAG, Algeria
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Interevent times between successive earthquakes are studied in space and time using data from Japan and southern Califor
The main objective is to depict general non-subjective clustering characteristics of interevent times that can be used to isc
late clusters in observed seismicity. First, different declustering algorithms are applied to original data to estimate the residuz
background interevent time distribution. Then, clustering degree is measured using the distance between the obtained residt
distribution and the whole distribution from the original data. Finally, the former analysis is carried out for different magnitude
cutoffs and different time periods to take into account the completeness of magnitudes.

The preliminary results show that earthquake process is dominated by short and long term clustering. In contrast, the so-calle
background process occurs mainly at intermediate times. The same study applies to interevent distances and shows quite simi
behavior in space.

The former analysis describes seismicity as the accumulation of local perturbations related to a unique mean field backgroun
processes characterized by the mean interevent time and the mean interevent distance. It highlights the importance of me
space-time proprieties in the estimation of objective and data inferred association measures between earthquake events. T
study provides fundamental key tools for the elaboration of stochastic declustering strategies.

0 0000 : Interevent times, Earthquake clustering, Background seismicity, Association measure
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Stress regime in the Philippine Sea slab and the asperity of the Kanto earthquake
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Numerical simulations of temperature field associated with subduction of two oceanic
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Initial development of the Matsushiro Earthquake Swarm and Influence of Tidal Strain on

its Occurrence, the 2nd Report
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Earthquakes triggered by tides in Iwo-jima island, Japan
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We investigate dynamic and tidal triggering of earthquakes in lwo-jima, a south small volcanic island 1250 km away from
Tokyo. After seismic waves of four far-distant huge earthquakes including 2004 Sumatra earthquake reached Iwo-jima, a loce
seismicity was activated. At the time of largest amplitude of arrival seismic waves, in particular, triggered earthquakes occurrec
in south - west area of lwo-jima for all of huge earthquakes. From spectrum analysis of time-series of earthquake number pe
hour, M2 and K1 components of ocean tides significantly enhanced. In the presentation, we discuss the triggered mechanism.
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Remotely triggered seismicity in Yunnan, Southwestern China following the 2004 Mw9.3

Sumatra earthquake
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Following the 2004 Mw9.3 Sumatra earthquake, seismicity increased sharply over a wide area of up to "2,500 km away ir
Yunnan province, southwestern China. Raised seismicity lasts for approximately 14 days. During this period, more than 80(
events having a magnitude of=1.5 were observed, including at least 7 M4 class events and a M5.1 event. This is perhaps the
most impressive example of remotely triggered seismicity yet observed. Major events were clustered at several sites that exhik
complex fault geometries, such as step-overs and junctures. We use statistic approaches including the Beta-statistics to exam
the statistical significance of the seismic rate increases associated with the Sumatra mainshock and conclude that there isar
sonable probability that the raised seismicity was remotely triggered by the Sumatra earthquake.

Both rapid-onset dynamic triggering and delayed response were well established. During the first hour of event time (time
from the origin time of the Sumatra earthquake), we can identify and locate at least 7 M1.5+ earthquakes. These events are er
bedded in the body waves and surface waves from the Sumatra earthquake. However, clear records at some stations are obtai
by applying a high-pass filter to the original seismograms. The first identified event is a M4.6 earthquake occurred during the
passage of the surface waves from the Sumatra earthquake. However, major clusters likely demonstrate significant delays in t
onset of triggering seismicity, with the dominant energy releasing a few hours to a few days after the surface wave passed.

We use the epidemic-type aftershock sequence (ETAS) model to examine seismicity in the study in 2004 through 2005. Twi
major changing points and thus three phases (I through IIl) of activity pattern, are well determined. The second phase (ll) corre
sponds to the period of seismic activity remotely triggered by the Sumatra earthquake. The ETAS models show:g8886jp0 (
and small Alfa, which are 1.368, 0.804, and 1.328 for phases I, Il, and lll, respectively. Therefore, the triggered activities show
earthquake swarm-like characteristics such as that indicated by the epidemic-type aftershock sequence (ETAS) modeling resu
(large percentage of random components and less magnitude dependence in Omori law type self triggering).

Multiple sources of evidence, including intensive hydrothermal activities, and low velocity and high Vp/Vs zones in the lower
to middle crust suggests that magma/mantle-generated fluids have a role in the region. High fluid pressure in branched fault zon
weakened the faults, making them sensitive to external disturbances and leading to fluid-driven seismicity.
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