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SEM Phenomena

urEmE  Possible AN ° Anomalous electrical signals,
IR emission saleste » Pre-Earthquake
« Signals s © Abnormal ultra-low frequency
e EM emissions,
& W—— ® Anomalies in very-low and low
- @ o frequency radio
Ao bl ek transmissions,

e Variation of the total electron
content in the ionosphere,

e Atypical IR emissions.

Extrated from http://www.quakefinder.com/

All these phenomena are correlated with
the preparatory phase of earthquakes.
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Our project

Atmospheric electric field Radio receiver for very low and low
sensor. frequencies.

Fr——

] R ———

Magnetometers for ultra-low Meter of atmospheric Radon levels
frequencies (planned). (in installation).
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Sousel Earthquake

The earthquake in the study occurred March
27, 2010 in Sousel (Alentejo, Portugal) with
epicenter at 38958’12"”’N, 7236’36"”W, at a
depth of 15 km and with a magnitude of M,
4.1 (IM database).

— T
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The electric field sensor was placed ~52 km from the

epicentre of the earthquake and within the earthquake
preparation zone.
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Atmospheric electric field

The electric field sensor is a Keithley electrometer
model of JCl 131 installed at the University of Evora.
This equipment is in operation since February 2005

to date.

concentrate on the period
from January 2007 until

In this study we

December 2010.
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ATmos

spheric electric field

= \ No human disturbance or
2 s malfunction of equipment were
2 found.
E 100 -
T sl |
e | Weather conditions during the two months that the
2 Ll Mw ”J | earthquake occurred. The blue lines indicate the
é Hm H‘ duration of the decrease of atmospheric electric field.
=504 . T ) 1 LS
0 sl | s
M
2 | Il 2
Atmospheric electric field from 27 to 27-February- z “}W ’ MWM | w \\MN ‘] 2
April 2010. The earthquake is marked with a red M ,,,h‘ 'l i~ ‘ A
star. The blue line indicates the duration of the T T
reduction. W | TR
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e ic electric field

For this event no significant
seismic activity occurred in the
region.

Weather conditions during the period from
01/12/2008 to 31/01/2009.

Dec-2008

Atmospheric Electrical Field (V/m)
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Atmospheric electric field from 01/12/2008 until 2 { “l: ﬂl |‘ W o E
01/31/2009 in which there was a decrease in the ol ' \ LRy

atmospheric electric field. The red circles indicate oo I

malfunctions of the instrument. so..,v'qmuw‘ !‘ | "
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The weather conditions = | bl e

were similar to the
Sousel earthquake.
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AEF in Lisbon (future weork)

We are also studying the AEF data m
from Lisbon station in the period

of 1961 until 1991,

4.3 14/01/1973 4

05/1962
24/02/1969

Hour | Depth : ("& & '~

Day | 4ave) (km) | Mg | R(km) | D (km) | ais7s & 2mozinses),

08/05/1962 |0.625| - 33 | 26.24 | 6.31 TR T
15/03/1964 |0.938| 10 | 6.2 | 463.45 |319.06 e ——
31/03/1964 |0.624| - 27 | 1449 | 6.63 +
26/08/1966 | 0.248| 10 | 4.6 | 95.06 | 87.70 g
24/02/1967 [ 0.926| 2 | 4.3 | 70.63 | 65.62 \/
04/10/1967 |0.104| 13 | 4.3 | 70.63 | 56.34 20 g

24/02/1969 [0.511| - | 45 | 86.10 | 45.42 |
28/02/1969 |0.111] 10 | 7.5 | 1678.80 | 349.92
14/01/1973 [0.853| 2 | 43 | 70.63 | 25.08 50;\/\/
29/06/1973 | 0.665| 21 | 3.7 | 38.99 | 29.65 R A

-0

AEF (V/m) & [Rn] (uC/m’)

26/05/1975 | 0.383| 10 8.1 | 3040.89 | 828.84 300 20 o T'hne<(>da"s') 0 20 30
09/01/1987 | 0.025| 9 2.0 7.24 4.31 :
22/05/1988 | 0.583 8 37 38.99 32 37 A significant increase of the Rn levels occur ~25 days

before the M = 7.5 earthquake (that rapidly decays). The

v _ ‘ total ion concentration has a peak nearly 7 days before
13th mTer'n.a’rlonal conferd this EQ. The AEF sharply increases approximately 5 days
| — Electrostatics, Bangor, Wq pefore the seismic event.




Conclusions

»

This study provides the first clear evidence of a significant
reduction of the vertical component of atmospheric
electric field in the preparatory phase of a seismic event.
These observations support the idea that the radon
emanations are the mechanism behind this decrease.
Additional work is needed to confirm this hypothesis, in
particular, the systematic measurement of radon levels is
essential.

The installation of new atmospheric electric field sensors,
magnetometers, and radon detectors in seismic regions
(evaluation of multiple parameters) is another step in the
project.
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