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Complex ground-based Electromagnetic monitoring of natural disasters: Electromagnetic monitoring of Corinth Gulf seismic area (Greece)
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Numerous efforts are made to understand the earthquake and volcanic processes and to get early information about these natural hazards. Numerous geophysical monitoring systems located throughout the world record a great volume of data that should be analyzed in a near-real time manner to reduce the risk from different types of natural disasters (earthquakes, volcanic eruptions, tsunamis, others). In a number of cases the exact pattern of precursors of the disaster is unknown however, and only long expertises about the character of such precursors are necessary. In order to contribute to seismic hazards assessment, we do systematic EM observations in the seismically active Corinth gulf rift in Greece. In Corinth Gulf seismic area, an EM monitoring system of stations was developed with the objective to operate systematic observations, from DC up to several kHz. These ground based studies are done in the frame of Demeter mission (CNES) and a CEFIPRA contract with India. The goal is to identify and correlate forerunners EM signals to earthquakes, at the ground surface and on board of the micro-satellite Demeter. The EM stations bound a seismic gap, along which a magnitude 6 earthquake is expected. At the stations, horizontal electric and three components magnetic fields are recorded at 100 Hz. At two stations, horizontal electric and magnetic fields are also recorded at 1 kHz, while these fields are measured, every hour, at 10 kHz during 5 minutes at one station located in the centre of the seismic gap.Up to the recent past, the visual analysis of time series and individual data processing is in the use as a rule. But this methodology of data analysis is hardly effective because of enormous volumes of data that should be examined in a near-real time manner. Automatic analysis has to be done on line with very accurate cross-correlated data processing. New algorithms have to be developed and systematically used. Algorithms can be carried out using the approaches based on fuzzy logic (FL) and artificial intellect (AI) methods. We currently develop these new techniques. These studies also require numerous and specific expertise’s in different fields of researches. Consequently, we intend to create an international Virtual ElectroMagnetic Laboratory (VEML: France, Russia, Greece, India; http://virtual-electromagnetic-laboratory.com/). Up to now, in Corinth gulf, small magnitude earthquakes (M<4) have been recorded in the vicinity of the stations (<100 km). Most of the earthquakes which hypocenters are along the seismic gap have produced co-seismic electric signals. The characteristics of data are complex, and the non-formal criteria are used in experts’ data processing.  We introduce a processing methodology based on artificial intelligence approach, fuzzy-logics and statistics, which avoids non-formal EM signal identification. Such approach also gives the possibility to systematically study huge volumes of data.  These algorithms carry out the morphological examination of time series with the purpose to recognize signals in successive segments of the records. Both, a sample of a real record or some ideal pattern formulated by expert, are used to set the recognition procedure. The algorithms are able to allocate signals in electric and magnetic data, and to discriminate between signals of different morphology. These algorithms can be automatically processed through large datasets. This systematic procedure allows to fills a large database in which general relationship between characteristics of seismicity and EM anomalies can be outlined.
