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YEIEMOAOTTA. - A real-time application of spatio-temporal complexity
aspects to a recent electric disturbance recorded at Ioannina, by P.
Varotsos, N. Sarlis, E. Skordas, and M. Lazaridou*, éu w00 *Axadnpoaixos

%. Kaigapog *AheEonolho.

The capability of predicting the parameters of an impending earthquake
(EQ) by means of Seismic Electric Signals (SES) has been recently improved by
the following two findings: First, there is a measurable time-difference At
between the two fields (i.e., the electric and the magnetic) associated with an SES
activity; this may improve the prediction of the epicenter, because it allows the
estimation of the epicentral distance r from every single SES measuring station.
Second, when (departing from the conventional time frame and) adopting a new
time domain, termed as “natural time”, there is the following “universality”: the
natural spectrum of the evolving seismic activity (cf. after the recording of the
SES) collapses onto the “natural” spectrum of the SES activity just before the
main shock; this allows the estimation of the impending EQ with a time-window
of the order of 1 day.

The above findings are applied in the present paper to a recent strong elec-
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tric disturbance recorded at IOA on Feb. 5, 2002. This application reveals a new
advantage of the “natural time”: since the disturbance under discussion, should
lie not far from the station (because it gave At<1 sec, thus reflecting r<60 km),
it cannot be safely distinguished from a local strong artificial noise. In view of
this fact, a study of the evolution of the seismic activity (evolving after Feb. 5,
2002) is envisaged in the “natural time” domain. If a “collapse” will finally occur
between the two (natural) spectra, this will enable us to determine whether the
disturbance is actually an SES activity or not.

a) Extension of the sensitivity map. In addition to PER (i.e., the site at which IOA
station is operating since 1981), the electric disturbance was recorded (Figs 1-3)
at several dipoles located at the neighboring stations labeled DOU and ZIT in
Fig. 1 of Varotsos et al. [1998a] (the latter stations lie at distances around 10 km
and 20 km SW and NW of PER respectively). Thus, the IOA disturbance is now
collected in a broader area than that found for the SES activities preceded the
EQs that occurred in the Ionian sea in 1997 and 1998 (Varotsos et al. [1998a,b,c]).

b) Violation of AV/L = const for the long dipoles. An inspection of Fig. 1 reveals
that, the AV/L-value on the various dipoles is, on the average, larger (by a factor
of 2-5) than the SES activities preceded the 6.6 EQ at Grevena-Kozani (cf. The
location of the electrodes can be found in Varotsos et al. [1996]). However, the
AV/L-value at the long dipole L'’s - I (length ~ 5 km) differs from those at the
long dipoles L and L’ by a factor of ~4. This could be understood only if the emit-
ting source is not a remote one, but lies very close to the measuring site(s), i.e.,
at distances around a few tens of km only. This is consistent with the fact that the
AV/L-value at ZIT is comparable to (but with opposite direction than) that mea-
sured at PER.

c) Magnetic field measurements. The lower six channels in Figs 1 and 3 depict
the measurements from the coil magnetometers (the lower three correspond to
DANSK, magnetometers, while the next three to those of EMI). When consid-
ering the relevant calibration (Varotsos et al. [2001a]), the change in the vertical
component B, <<B,, is also consistent with a nearby emitting source (because it
has been shown that at sites around the upper end of a conductive channel, it is
likely that the component B, is the prominent one).

d) The time-difference between the arrivals of the E and B fields. This, as already
mentioned, is less than 1 sec. For the sake of comparison, we mention that in the
case of Grevena-Kozani EQ, the E-variations preceded those of the B-field by a
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time difference At of ~1-2 sec (Varotsos et al. [2001b]). Thus, in the present case,
the emitting source, should lie at a distance r from IOA appreciably smaller (by
a factor of around V$ or larger) than that in the Grevena-Kozani case, in which
r= 100 km.

Conclusions. The data under discussion seem to be consistent with an emit-
ting source only at a small epicentral distance, although the area around I10A,
e.g., within N39_240'3E20.321'3, experiences a large EQ very rarely, i.e., no EQ with
ML>6.0, occurred in this region during the last several tens of years. For such
a source, however, we clarify that the AV/L-criterion (see point b) as well as that
of At (see point d) cannot safely distinguish between the two possibilities, i.e., an
artificial (very intense) source and an SES activity. (In the latter case, we esti-
mate, e.g., for r~30 km, an EQ with M~6.0). We emphasize that no such electri-
cal disturbance has been recorded at IOA during the last seven years, i.e., since
the SES activities on April 18 and 19, 1995, that preceded the Grevena-Kozani
EQ.

In view of the above, we are left to rely on the spectral characteristics of the
evolution of the seismicity, if this is considered in the natural time domain
(Varotsos et al. [2001c]). If the electrical disturbance is actually an SES activity,
and if enough seismic data will become available, we should observe, as the time
evolves, a gradual collapse of the IT(¢) versus ¢ plots of both spectra (i.e., that of
the evolving seismic activity on that ot the SES).
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INEPIAHYH

"Egappoyn T quatxils GUVBET®Y UTTNRATWY GE e MAEXTERT) SlaTapay) Te
"Toxdvwwva

H ixavbtng the ExTianene TOV TREAPETEWY EVOG ETERYOUEVOU GEITIOD PETH
~7ic wazaypagie Tav Hiextoav Iposespmdy anpatwy (SES) Eyer npoogarta
Gedtiwdel pe tolg amohouloug Svo tpomoug: Ilpwrtov, Umapyer wia petenoun
Ypovodiapopa petald Ty So mediwy (Snhadn Tol RAexTeixod xal T0) payvnTIXoD)
70U cupTapoapToly ué wia Spastrpotnra SES. “H ypovodiagopa alth Geltiwver
TV ExTineT ToD émixéVTeou S10TL ETITEENEL TOV UTOAOYIGUO TG ETUREVTEIXTIG
dmosTacne T ano Tov oTalus mo xataypage 16 exastote SES. Acitepov, Eav Sev
gpyaatolpe ato alvnfes medio ypovou alha uioletrgoupe Eva &hho Tedio ToU TO

dvopaloupe «QuatkO» YEOvo UTagyE 1 axohouln yewxr aygam: TO QaTua, TTOV
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«uaKH» Yptvo, The Eehiaaopevng Spastredtyrag (peta Ty xataypagh T@v SES)
guuTRTEL TENXG [1E TO gacpa Tig SpasTrptoTnTag T@v SES, Myo mptv &mo 10 xupto
getapxs yeyovos. To teheutato Emitpénet TNV EXTINGT TOU YEOVOU T0D EMEQYOUEVOU
geigpol pé v «mapafupo yeovour Tie tdfeme T wiag Muepas. Ta mapamave
Epapwblovion otV Tapoloa dpyadia g¢ wia SpaaTnetdTnTa SES Tov wateypagn aT0

gtalfpo tov Twawivey otic b Pebpovapton 2002.



