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ottom Seismometer and land array location of earthquakes in the pre-seis '
ethoni major earthquake of the Hellenic subduction in the decade.
Sachpazi, M., M. Laigle et al. In preparation, 2
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“Aegean Sea events”
are in fact :
1 “lonian Sea subduction events”
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Kes understanding
how bigwillfber

Seismicity
since 1922

Mw>8.0




1b: Earthguakes Understanaing
how. big will'be the earthquake?

Maule, 27 february
2010, Mw =8.8

Teleseismic P waveform fits
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Geometry of Landers
fault system

Figure shows the fault
traces

(Hart et al., 1993)
which ruptured during
the 1992 earthquake,

and those which did not
break then

Model (this study)
Faults (Hart et al. 1993)
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1c: Earthquakestunderstanding
when will'the earthguake occur?

Precursors observed before Tohoku 11 march 2011 event
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longitude time in days since 1/1/2011

Need of near field observation



The main ~ ‘ ology

2. Structure of'the Earth at different scales

Global Earth P waves veIocity variation at a depth of 1000km
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Montelli et al., 2004



The mal eiIsmology

2. Structure of the Eartr [erent scales

Regional scale: P.and S waves velocities beneath North American
plate

(a) sinVp 0.4% isosurface (b) §lnVs 0.4% isosurface

Sigloch et al. (2008), Tian et al. 2009
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4000

Velocity

Operto et al., 2006



) B _ 5 of seismicity
Selsmicity Is mainly
But, for a large part, just offshore along coasts.

Installing permanent seismological
observations is important for some
specific studies



onian Sea — NEMO-
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—E-W high current velocity

—Z low current velocity
E-W low currents velocity ||
NHNM ‘
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Current speed influence on seismic noise.  Varia' on ofithe DSP of the EW acceler.tion of sea
bottc m (12 hours periods)
i,

Burying the sensor improve
the signal/noise ratio at ”*’*’““?
low frequency
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Noise is lower during Q58 / -
summer o G L

* DSP = spectral density
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Example of Absolute Pressure
Gauge raw data recorded

Teleseismic event: Sea of Okhotsk

:: ' M Comparison between of GEOSTAR recording with a
prrm e b | BRI ncarby OBS (distance about 9 km): GEOSTAR
|| seismometer signal is richer in high frequency
| than the OBS one because of the difference in
i the ground coupling quality.
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At Anta F station:

FR.ASEAF.00.HHZ PSD a1 selected frequencies in 2012

tinously to
Orfeus to be integrated in
ressure European seismological data
L‘WW"»W'M‘{M P g

, base where the quality control
el 55 is assured.

Acceleration
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Japan 2011 Mw=9 event: ground acceleration,

différential pressure gauge, absolute pressure
sensor

Real time data flow is used to detect and
analyse events in Ligurian Sea. ex: 7 July 2011

Ligurian ASEAF data are integrated with the
land observations

=0.1 pGal

i
g
g

Frequency (mHz)

Sumatra 2012 Mw=8.7 event: Earth normal
modes compared at ASEAF and SSB (Massif _
Central, France) Delouis et al., 2009




ESTERN lonian Sea — NEMO-

Intense eruption™
including Ml 4.8 event,
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(Right upper panel) - The volcanic tremor was the main feature of the final phase of
the 2002-2003 eruption. The tremor is related to fluid circulation in the volcanic
feeding structure. The tremor is well visible on NEMO-SN1 seismic noise signal in
comparison with ‘quite conditions’ as shown in the previous slide.

(Bottom left panel) Differently from land recordings, seismic events occurring during

the tremor phase were observable in spite of the tremor.
Sgroi et al., 2007



s: Turkey, Italy,
France

®Swgesd sles f'or obsarvanry

A Past-Subsmirine Landsides

E SENSORS
anatech) 1Hz
The site: af
eastern part of the sea at the 5
westernmost end of the fault
rupture caused by the 1999 Izmit 5 Hz
earthquake. It is rich of gas-charged rm—
sediments and episodic fluids REaceb o) isample ) ST
emission related to the fault activity o /10 min
SN 4 1sample
/10 min

Multiparameter seafloor station for long-term All sensors are managed by a data
monitoring of seismicity, oceanographic and acquisition and control system, with the
gas-seepage processes same time reference (Rubidium Clock)




[ 80

S 60
. Vi T .I ' 3 40
1111, I-.H"\'-‘\W\W»‘rvh‘\."r‘lﬁl-'. I-',I. r"".. il I LY eyt tasnmn o a 20
I 0 .
(N
155+
; . Z 15.0—
2s ; =
145+
L 00:00:02.00/ ] 2:‘ 6
1 = 4+
£ 2f
’ l \ ‘ hp 4 Hz 2 0
L lh-‘ \ “II ‘ L | N —_ 1
I 'r_' ‘ “I F T ' =
= o1
L 5 i C 001
min
«—  » | Oct NO\
- S - Embriaco et al. submitted to G3 (2012)

T

ultiparametric approach
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Short Duration Events

5 October 2009-15 March 2010 (161 days)
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It is the longest monitoring of temperature + gas + seismicity at seabed, ever done



In this are Istambul

IS expected:

The turkish groups have
deployed 5 cabled seismological
instruments for activity

monitoring



Seismic area of interest

Datation better than 1ms
High sampling rate (200 sps)



Data from Anta
provide possible €
the Alps study

Ondes de Rayleigh from
ambient noise correlation

4

T ow
Laﬁmde

‘Noise’ tomography
Stehly et al. 2008



Seismol

The deploy
nois e ratio an

d signal to

but even more for
uous recording is very

A long term observati
earthquakes understanding
important.

Multiparameter observations help to the interpretation of seismological
dadata (current, pression, temperature, geochimistry...)

The difficulty to build a distributed network around the sources can be
overcome using a set of 6 to 8 velocimetric sensors acting as an antenna to
locate the sources.
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Pressure 2010

Real time observation needed



* Ground deformation: geolog
« Ambient noise

- Formal theories
Plate tectonics

* Wave propagation
Rocks mechanics
* Inverse problems

- Numerical modelling

e 3D wave form modelling
 Rupture modelling




