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Fig.1 The fast Fourier transform of GIC data obtained at Ling’ao (a) and Mantsala (b), respectively
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Table 1 Comparison of linear fitting parameters

Relation  Slope Intercept  Correlation coefficient

S-GIC 0.021 0.14 0.88
BA-GIC  0.035 —19.38 0.47
OA-GIC  0.018 —11.02 0.68

S-Dst 0.099 130.87 0.85
BA-Dst  0.354  —157.31 0.33
OA-Dst  0.072 67.25 0.65
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Fig.7 Results of applying the transform of the Morlet wavelet to the original data [see the curves in
column (a)] of three typical GIC events [displayed in rows (1), (2) and (3)]: (b) the wavelet power
spectrum, (c) the global power spectrum. Here, the maximum of each curve in (c) determines the

significant period of the relevant event
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Fig.8 Probabilities of various significant periods
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x 2 BRE8FN GIC BHEELER
Table 2 Comparison of GIC peak data at Ling’ao and Mantsala

Time Dst(nT) Ling’ao Peak GIC(A) Mantsala Peak GIC(A)
2004-11-07T10:30~11-08T12:30 —373 47.2 35.36
2004-11-09T'18:30~11-10T22:30 —289 75.5 42.82
2005-01-21T17:00~01-23T0030 —105 17.9 27.44
2005-05-15T02:30~05-16T19:30 —263 27.9 37.15(Estimated value)
2005-05-29T20:30~05-31T00:30 —138 5.6 4.6(Estimated value)
2005-08-24T06:00~08-25T21:30 —216 19.1 13.2
2005-08-31T06:30~09-01T18:30 —131 5.7 4.7(Estimated value)
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Fig.9 Correlation of GIC data obtained at Ling’ao to those at Mantsala
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Fig.10 The heliographic distribution of driven sources on the solar disk. Various colors of each asterisk
are for the intensity of the corresponding GIC event, and other different symbols are for the strength of the

storm
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Fig.11 The schematic description of the force imposed on (a) the slow and (b) the fast CME propagating

in the interplanetary medium (the original template is from Wang et al.[21])
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Fig.12 Relation between GIC intensity and geomagnetic storm strength. (a) Mantsala, (b) Ling’ao
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Fig.13 Correlations of GIC intensities to (a) dB;/dt and (b) dBy/dt, respectively
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Fig.14 The probability distributions of GIC events on the basis of (a) the intensity and (b) duration
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Statistical Studies on Geomagnetically Induced Current
Events Driven by Earth-directed Full Halo Coronal
Mass Ejections

WANG Kai-rang®? LIN Jun! LIU Lian-guang® LIU Chun-ming?

GAO Guan-nan'-?

(1 National Astronomical Observatories/Yunnan Astronomical Observatory, Chinese Academy of Science,
Kunming 650011)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049)
(3 North China Electric Power University, Beijing 102206)

ABsTRACT Solar activities and eruptions can cause the power transmission system to
be an abnormal condition, especially for an extra-long distance electric power transmission
system. We analyzed the coronal mass ejection (CME) data from SOHO/LASCO (Solar
and Heliospheric Observatory/Large Angle and Spectrometric Coronagraph), and the geo-
magnetically induced current data and the geomagnetic storm data from North China Elec-
tric Power University and Finnish Meteorological Institute, respectively. After classifying
the observed halo CMEs into three types according to their symmetry: complete symmet-
ric, brightness asymmetric, and outline asymmetric. The geomagnetically induced current
events that are driven by three different types of halo CMEs have different characteristics
in intensity, duration and period. We found that the brightness asymmetric halo CMEs are
most likely to cause the major damage to the transmission system. The geomagnetically
induced current also has a good correlation to the time variation of the geomagnetic field.

Key words sun: coronal mass ejections, solar-terrestrial relations



