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We study intense geomagnetic storms (Dst < -100nT) during the first half of the solar cycle 24.
This type of storm appeared only a few times, mostly associated with southwardly directed
heliospheric magnetic field Bz. Using various methodology as self-organizing maps, statistical and
superposed epoch analysis, we show that during and right after intense geomagnetic storms, growth
in the number of transmission lines failures, which might be of solar origin, appeared. We also
examine the temporal changes in the number of failures during 2010-2014 and found the growing
linear tendency of electrical grid failures occurrence possibly connected with solar activity. We
confront these results with the geoelectric field calculated for the Poland region using a 1-D
layered conductivity Earth model.

Abstract

Geoelectric field components EX and EY for years 2010–2014 calculated using a 1-D
layered-Earth model (Ádam et al., 2012).
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Six general clusters of the electrical grids failures' causes in 2010 (left) and 2014 (right)
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Geoelectric field as a GIC proxy during the intense geomagnetic 
storms and Polish transmission lines failures occurrence

Linear regression of the annual percentage 
rate of EGFs from three groups which might 
be of solar origin in 01.2010–07.2014 
(circles, left axis) and yearly changes of SSN 
(squares, right axis).

SOM neighbor weight distances with weight values of connections between neighboring 
neurons for data without delay for the intense geomagnetic storm, 15.07.2012. The blue 
hexagons represent neurons, and the red lines show which particular neurons are connected. 
Colors from black to yellow display the weight values of the connection between neighboring 
neurons
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% above normalised sum of daily electrical grid failures (a), averaged over the number of
events (b) Dst-index[nT], (c) Bz[nT] component of HMF and (d) computed geoelectric field
E[mV/km], for years 2010-2014:

during the geomagnetic storms with: Bz < -10 nT (case 1), Dst < -100 nT (case 2), Dst < -
100 nT and Bz < -10 nT (case 3)


