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Introduction Slide 2

An anomalous increase of 3—7 mV/m in the vertical component of the
quasi-static electric field has been first observed on board IC-BULGARIA-1300
satellite in the near-equatorial ionosphere over the earthquake region
approximately 15 min before an earthquake with M = 4.8 by Chmyrev et al. (1989).

An electrodynamic model of atmosphere—ionosphere coupling has been
formulated by Sorokin et al. (2001) and improved Sorokin et al. (2006). According
to this model, the external current arises as a result of emanation of charged
aerosols transported into the atmosphere by soil gases and the subsequent
processes of upward transfer, gravitational sedimentation and charge relaxation.

We found observational evidence in the IC-BULGARIA-1300 satellite data for
increases in vertical components of the quasi-static electric field up to 10-30 mV/m. We
have reviewed almost all available sets of measurements aboard satellite IC-
BULGARIA-1300. We searched for effects caused by earthquakes with magnitudes
greater than 4.9. In many from measurements the effect of earthquakes, occurred in the
period of measurement, is simply absent.
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Introduction - continued Slide 3

When should we doubt results ?

Disturbance in the electric field can be of magnetosphere-ionospheric source.
This is the reason to exclude measurements made in:

al polar regions or

b/ disturbed geomagnetic conditions.
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The satellite Slide 4

The IC-BULGARIA-1300 satellite was launched on 7th August 1981.

The satellite has a nearly circular orbit with the following parameters:
»Perigee of 825 km;
»Apogee of 906 km;
»Orbit Inclination of 81.29;
»Period of 101,9 min

Axes of the satellite are stabilized with a

precision of 10 deviation from the orbital
reference system.

Oz is parallel to the Radius-vector of the Earth_ .
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The instrument

DC electric field measurement

For measuring the quasi-static
(DC) electric field (0-0.2Hz) the
IESP-1 instrument was used.

The method is "double probe"
ie "floating potential method".

To obtain one component, two
sensors were needed.

Projected Dynamic Range:
Ex - ¥300 mV/m
Ey - 600 mV/m
Ez - £200 mV/m

The sensitivity for all was 1 mV/m

The bases were:
ForExand Ey - 7.5 m
ForEz-1.8 m
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Database and observational methodology Slded

Data Processing

Ex is the horizontal component along the vector of the velocity;
Ez is the vertical component ( from the Earth) ;
Ey make up to the right coordinate system.

Dedicated software calculates the induced field and then subtract that from the
measurements (in the computations the IGRF85 model of the magnetic field was used).

In the absence of interference, all the components (Ex, Ey, Ez) should be zero.

The systematic error

Small errors in determining the position and velocity of satellite (arising from
not accurate orbital parameters) lead to deviations from zero.

These deviations are slowly changing in one orbit, so that they can not be an
obstacle to our study.
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Database and observational methodology Stde

To minimize false events we chose the following rules:
To remove instrumentation effects
% ignore measurements made during the crossing of the terminator

¢ ignore two minutes at the start and one minute before the end of each set of
measurements (seance). In these intervals there are effects caused by the on / off device

¢ carefully review the data about possible discontinuation of telemetry, shading of the sensor,
etc...

To reduce the likelihood that the disturbance have another origin
» measurement must be on quiet days (Kp < 5+)
» to exclude all measurements taken at high latitudes

» the angular distance AA between the earthquake epicentre and the closest
point of the satellite orbit to be AA <159
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The search process

A. For each earthquake, we look for orbits - close to it. (AA < 159)
B. Draw the electric field as a function of time.
C. Draw trend (error due to inaccurate determination of the speed and position of satellite)

The computer processing ends with this.

Follows labor intensive visual estimation of the disturbance in the Ez component

On the next slide, we show how we find ‘anomalies in the electric field’
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Observational methodology
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How to find ‘anomalies in the electric field’
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Observational methodology

How to find ‘anomalies in the electric field’ continued

Slide 10
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Observational methodology Slide 11

What we have processed

A. For all 73 earthquakes of magnitude M> 5 occurred in August and
September 1981, we found closer to each earthquake orbit.

Note: Overflight must be no earlier than 3 days before and not later than 3 days
after the earthquake.

It turns out that:
+» for each earthquake orbits are more than one
+»» there are no measurements made at some of selected orbits

s there are measurements that are close to more than one earthquake

B. Search for corresponding disturbance in the measured electric field
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Results Slide 12

« For 25 earthquakes (35 datasets of measurements ) we
can not find any disturbance.

* In 4 cases, we can not precisely determine which is the source.

« 17 earthquakes are so close together, they can not be distinguished
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Results

Our results show that disturbances in electric field Ez may
occur before as well and after an earthquake .
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Discussion Slide 15

Our suggestion, which we can not prove:

disturbances, in question, have short life time and are periodical

We will give argument in favor of it:

We have over 35 cases when the satellite is at a suitable distance from the
epicenter and disturbance in the vertical component is not monitored.
This case we observe for EQ67
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A. Relationship between disturbances in the vertical component of the electric field,
at altitudes to 900km, and earthquakes is possible but is not yet a proven fact.

B. The use of satellites to examination the relationship above is hampered for
several reasons:

1/ Possible noise coming from the ionosphere and / or magnetosphere.

2/ Special requirements to orbital parameters (low apogee satellites are better
because they have smaller period and distance from the ground).
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World Seismicity 1977-1992

Thank yvpu for your attention
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