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ABSTRACT

As evidences have shown that electromagneticqsghena associated with large earthquakes are dewedito be
most promising tools for earthquake studies. Maasents of electromagnetic phenomena can be ctaksifito three
types; the Passive ground based observation, then@rbased observation with the use of transnsttgrals and the
Satellite observations. The micro-satellite DEMR[Betection of Electromagnetic Emissions Transmiitteom
Earthquake Region) has been launched recenthjefecting/investigating the ionospheric disturlgencaused due to
seismic activity and to study globally the eartbcalomagnetic environment. The satellite is thst fimicrosatellite
developed by CENTRE NATIONAL D'’ETUDES SPATIALES (€s), French National Space Agency. The
disturbances from the surface of the earth are unedsising several types of experiments like, SO{Measuring the
magnetic components of waves) , ICE(Measuremeqtiai-continuous electric fields and the electamponents of
waves), IAP (Measurement of plasma parameters), [®leasurement of the characteristics of thermal
plasma),IDP(Measurement of energetic particle spedhe present paper deals with the detectioel@dtric &
magnetic field components of seismic activity assed ULF/ELF/VLF/HF waves mainly using ICE & INIS
experiments for the period with effect from"26f December,2004 to $bf December., 2004 during which Andaman
& Nicobar Islands region ( Latitude- L&7N Longitude- 9276 E) suffered Tsunami (Tidal waves) as an effect of
series of disastrous earthquakes( up to 50 ) baMr5 , Depth up to 40 km. Significant observasian ULF/
ELF/VLF/ HF ranges have been recorded/detectedadt have been found that the ULF/ ELF/VLF/ HF rangee
promising tools to study earthquake.

INTRODUCTION

Satellite observations have the major advantageowéring almost all the areas of seismic actisitieroughout the
world very quickly. But such observations are onbeful if we can demonstrate their seismo tectonigins, and
define all their characteristics and their varidpidccording to the conditions of the rupture d@sdenvironment. The
measurements made by the DEMETER experiment hase ibéended to study emissions of electromagnetices
observed during earthquakes and volcanic eruptidisgiirbances in the ionosphere , the upper atneospland the
corresponding precipitations of particles, systérally. The paper presents seismic associalde/ELF/VLF/HF
emissions observed as bursts in the ionospheredbe earthquake epicenter prior to main sheakguDEMETER
micro-satellite for the period during which senidsdisastrous Tsunamis were experienced by fadaand Nicobar
Island i.e. from 2B of December to 3iof December,2004 .

Observation made

» Detection of ULF(0-15Hz)/VLF(10Hz-18Khz)/HF(70-38IIHz) electrical signals associated with seismic
activity in the ionosphere using ICE sensor onbd@EMETER satellite a system of 4 electrical sensors

» Detection of ELF(10Hz — 1KHz) magnetic signals assed with seismic activity in the ionosphere gsin
IMSC sensor onboard DEMETER satellite a systemm&gnetic sensors.

SEISMICITY OF ANDAMAN & NICOBAR REGION

The region where the series of disastrous eaattes occurred from Y6 December, 2004 to $December,2004
marks the seismic boundary formed by the moveméthen Indo-Australian plate as it collides with tBerma sub
plate, which is part of the Eurasian plate. TherBaplate encompasses the northwest portion osthed of Sumatra
as well as the Andaman and the Nicobar Islandssiwégparate the Andaman Sea from the Indian Ocean.
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Fig. 2b Recorded ULF emissions as a burst inahesphere just above the epicenters
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Fig. 3 Recorded VLF , HF emissions in the ionospheourtesyttp://demeter.cnrs-orleans)fr/
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Fig. 4 a Recorded ELF magnetic emissions as s buthe ionosphere above the epicenters
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Fig. 4 b Recorded ELF magnetic emissions as & butse ionosphere above the epicenters

CONCLUSION

On the basis of the recorded emissions , fl@img conclusions have been laid down-

1. Electric field of seismic associated precursoryF(Jup to 2 Hz) electromagnetic emissions have been
detected for the corresponding event.

2. ELF magnetic field in the frequency range of 3HZHz were detected as a burst in the ionosploer

the corresponding period.

VLF electric field in range of 2 kHz or more weezorded before the main shock.

HF electric field of more than 3MHz were recordedore the main shock.

The hypothesis that low frequency seismic sigmalsetrate upper atmosphere more easily than high
frequency signals has been verified as ULF ( upHm) were detected more often ( for most of thgsda
)than high frequency signals(ELF/ VLF/ HF)

akrw
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