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Study of the electrical field related to Kozani-Grevena (Greece) Ms 6.6 earthquake of May 13, 1995: Preliminary results
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The earthquake (Ms=6.6) in Kozani-Grevena region was one of the largest and most disastrous events of the 1990’s that occurred in Greece. It happened unexpectedly in a region that was considered as ‘inactive’ at a depth of 14.2 km beneath Vourinos massif. The fault rupture was corresponding to a normal fault striking N240° and dipping 40° towards the NW. During the following week about 622 earthquakes of M<3.5 were recorded while earthquakes of magnitude up to 5.5 have still occurred during the following months. On May 28, 3 telluric stations [KNI, PAN and EAN] were installed in the seismically active area, on both sides of the main rupture system. The electric field was sampled every 4 seconds on about 50 m length dipoles of North-South and East-West directions. Pb-PbCl2 electrodes were set at some tens of cm depth. In addition, a remote station (VOL) was operating in Volos area, at a distance of about 120 km. The horizontal components of the magnetic and electric fields were recorded at 1 minute sampling. Monitoring of the telluric field covered a period of several months, providing data for 163 days at maximum (KNI station). Seismic data from almost 580 seismic events and meteorological data have been used for the study. Telluric observations have been compared to seismic and meteorological data in order to study any potential relationship. Electric data have also been filtered in order to define the frequency domains of the electric anomalies. Preliminary results show that:

- The polarisation of the electric field over the electric network is strongly inhomogeneous. The direction depends on the location of each station to the faults system. This known effect is generated by the contrast between the electrical resistivity along the faults system and outside. Polarisation is almost stable to the South of the main faulting system (PAN). On the northern side of the faults system, at KNI station close to the main epicentral area, the polarisation varies in all directions. At EAN station, located to the East, the polarization almost remains parallel to the local faulting system.

- Most of the earthquakes occur in the vicinity of EAN and KNI stations. At these stations, the day to day electric field polarisation varies with time and several of these changes are related to the seismicity activity nearby,

- The electric anomalies are transient effects with amplitude of a few mV/km or more,

- The influence of rainfalls on the electric field was analysed during the 5 months of records. Abnormal changes of the telluric field sometimes occur during with rainfalls and seismic swarms, and the origin of these changes still requires detail analysis.

The comparison between the records at the three stations and at the remote electromagnetic station VOL shows that changes in the polarisation of the electric field in the vicinity of earthquakes can be related to seismic activity.

