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Abstract

1. Introduction

At present investigation of low-frequency radiation (ULF) of electromagnetic fields in a range of
frequencies 10-0,001 Hz having lithosphere origin has an actual meaning as there is an assumption, that
with their help it is possible to trace processes taking place in earthquake preparation. In works [1-5] ULF
radiations before strong earthquakes (M>4) and during time aftershock activity in different regions of
globe were investigated by authors, therefore it was revealed, that before activation of tectonic processes
the increase in amplitude ULF since several hours about several days before earthquake is observed.
However ULF is possible to register in close epicenter zones in radius ~120-150 km. The above-stated
frequency range of electromagnetic radiations are a consequence of two processes - ULF from area of
active tectonic movements of change of geoelectric conductivity inside and nearby the centre of
earthquakes that leads to occurrence on a terrestrial surface of the electromagnetic waves reflected from
lithosphere of anomaly [6-9].

2. Equipment

To carry out experimental works Device
MVC-3DS designed by SpbF IZMIRAN was applied.
This device has possibility to register in a continuous
mode three magnetic components H, D, Z, three
electric E,, E,, E,, and three seismic channels. It has
GPS and 24-bit ADC. A frequency range of
measurement is 0-10Hz, a dynamic range for magnetic
component H, D, Z £500 NT, for electric +2500 mV,
for seismic +2500 mV. The obtained data are
registered on PC. Fig.1 shows the chart where places
of carrying out of experimental works (Observatory
Dusheti) and epicenter region (Thilisi).
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3. Experiment

Measurements of an electromagnetic field in Georgia were spent in Dusheti with geographical co-
ordinates ¢ = 42°05'19 " N and A = 44°41'43 " E. In device MVS-3DS six channels were used, three
magnetic H, D, Z, two electromagnetic E,, E,, and instead of E, were switched on one seismic channel S,.
Frequency of measurement was 5 Hz, base for electrodes was ~25 m.

Due to the technical reasons observation has begun by the end of March, 2002 and it lasted till
April, 2003. During this period investigated region did not show tectonic activity, basically earthquakes
with magnitude Ms < 2,5 took place, and stronger earthquakes took place far from observation point (A>
200 km).
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Fig. 2

Rather not the big increase of seismic activity was observed in April, 2002 in Thilisi. On the Fig. 2
geographical position of observational point for shocks and main push M=4.2 (big asterisk) which has
occurred 25.04.02, 22" 15 ™ LT is shown. Distance between point of observation "Dusheti" and epicenter
zones is =42 km. Earthquakes occurred on a historical break where and earlier was observed tectonic
activity. On our representations epicenter of area of earthquake has the form of narrowly extended arch
located along a line of assumed rupture of earth crust, passing on the bent axial line of the Thilisi water
basin. This tectonic element most likely merges with the so-called Zemo-Avchala disposition shown in
Neocene formations in north-west direction of an extremity of the Thilisi water basin. On this
miscellaneous of adjournment Miocene adjoins with top Oligocene.

71



4. Results

Results of processing of experimental data are resulted on Fig. 3a and 3b.
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Fig. 3a
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On the Fig. 3a a picture schedules of parameter F (75s)/F(5s), where F=Z/G, and G = (X?+Y?) 12
in the range of time of 0,3-0,5 hours of local time are resulted. The thin diagram with the point
represents behavior of this parameter before earthquake and the bold diagram is the same parameter, only
it is constructed by a method of an average showing for five points. On the Fig. 3a a picture schedules of
parameter Z/G for period of T=75 second.

On schedules it is accurately expressed, that before the main push decrease in parameters F
(75s)/F(5s) and Z/G is observed. After earthquake both parameter are restored and reach level at a quiet
tectonic field. This effect specifies that before earthquakes in central zone becomes more active ULF
radiation in a wide frequency range. Monitoring of ULF radiation can trace behavior of this field before
activation of tectonic processes that in a consequence will help to track activation of tectonic processes.

Work is executed under grant of INTAS 1999-2001 (SUPRE).
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YHY 3/1eKTpOMArHMTHHIEC BAPUALMH, CBA3AHHBIE C 04AarOM
3eMJIeTPSICEHM S

Tama3z I'. MaTnamsuiau, Asranaui I'. Amupanamsuiu, Baxa A. AMupaHamBuiIn,
‘3ypa6 C. lllapanse, Anexcanap B. Yuxaanze, Buxkrop A. Yuxaanse

Pe3rome

C nomoinpio MarautoBapuaiuonHoi cranupd MVC-3DS  ogHOBpeMEHHO pPErMCTPHPOBAINCH
BapHaIli{ AJIEKTPOMArHUTHOTO TOJIS TUTOCHEPHOTo MPOUCXOXKACHHUS B quamna3zone 9actot 10 - 0.001 rpu
ceiicMuueckue KosebaHus. AHANM3 pe3yiabTaToOB IOKa3ajl, YTO 3a HECKOJBKO 4acoB a0 TOmmmcckoro
3eMIICTpSACEHHsS HaOII0AaIOCh aHOMalbHOEe yBenndeHue ammutyasl YHY konebanuii B mmpoxom
nuanazoHe 4actoT. [locie 3emueTpsceHHs MapaMeTpbl BOCCTAHABIMBAIOTCS W JIOCTUTAIOT YPOBHS
CIOKOIHOTO TEKTOHUYECKOTO TIOJIA.
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