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Abstract: A total of 83 geoelectric storms (GESs) of Kp=5 during the period of
August of 2014 to August of 2016 are exhaustively analyzed by using the wave-
form analysis and maximum entropy estimation methods based on the minute-
values of geoelectric field from 25 stations along two longitude chains (118°E
and 99°E) and two latitude chains (40°N and 34°N) in Chinese mainland, and
then the time-frequency variation characteristics of the geoelectric storm (GES)
are studied in detail. As a result, the following understandings are obtained:
there are two types of GESs, i.e., sudden commencement GES and gradual
commencement GES, and they usually continue for one to three days; GESs
synchronously occur in a wide area with the same or similar waveforms, sugges-
ting a wide-area characteristic of GES. The response of the GES to the variation
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of the geomagnetic storm is discussed, and the differences in amplitude variation
between different stations and in different directions are also discussed. It is
believed that the interaction between the space electromagnetic field caused by
the solar wind during the geomagnetic storm and the interaction of the Earth’s
medium causes a change in the ground current, which results in a strong
response to the rapid change in the geoelectric field and the rapid change in the
geomagnetic field. The amplitude of GES is related to the underground medium
conductivity underneath the geoelectric field stations. The smaller the conduc-
tivity is, the lager the amplitude is. In general, the geoelectric storm principally
has 1.6 h, 1 h, 15 min and 10 min periodic components according to the size of
their power spectrum density, which have a little difference among different

GESs.

Key words: geoelectric storm; geomagnetic storm; geomagnetic index; wide-
area characteristic; variation amplitude
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Fig. 1 Distribution of stations along the two longitude chains (a and b) and latitude chains (¢ and d)
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Fig. 3 The minute-value curves of both geomagnetic and geoelectric storms recorded at the station Gaoyou
(a) March 17-18, 2015; (b) October 7-10, 2015
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Fig.4  The minute-value curves of both geomagnetic and geoelectric storms recorded at the station Wushi
(a) March 17-18, 2015; (b) October 7-10, 2015
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Table 1 Predominant period along the longitude chain a during the geoelectric storm on June 23, 2015

B W e P /h B I Ty e P JE 1 /h

SN NS 1. 60 0.97 0.68 % BH NS 1.50 1. 00 0.70
EW 1.54 0.94 0.69 EW 1.50 0.90 0.69

g% NS 1. 30 1. 04 0.74 PR 3 NS 1.37 1. 00 0.73
EW 1. 60 0.94 0.69 EW 1. 60 1.17 0. 80

1= iR NS 1. 60 0.98 0.75 i NS 1. 60 0.96 0.70
EW 1. 60 0.92 0.68 EW 1. 60 1.17 0.91

P34 NS 1.50 1. 04 0.69 Ex NS 1. 60 1. 00 0.71
EW 1. 60 0.92 0.68 EW 1.10 0.08 0.54
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Table 2 Shallow resistivity of twelve stations and resistivity ratios of every two adjacent stations
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Table 3 The impedance Z of several synthetic stations in three geoelectric storms

2015 4E 3 H 17—18 H 2014 4 9 H 12—13 H 2015 4E 8 4 15—17 H

Al E B z E B z E B z

/(mVekm ') /nT /Q /(mVeekm~') /nT /Q /(mVekm™') /nT /Q
IR 499.32 46.1 10. 83 423.76 67.3 6. 30 147.15 38.5 3.82
Jo 53.2 13. 86 3.84 3.59 81.3 0. 04 0. 24 40. 0 0. 006
k% FH 66. 38 61.2 1.08 74.82 79.3 0.94 8.2 36.7 0.22
W27 15.22 72.2 0.21 10. 31 92.9 0.11 2.99 44. 4 0.07
e IR 31. 37 56. 6 0.55 36. 04 89. 1 0. 40 15. 04 44.1 0. 34
B 20. 095 48. 8 0.41 26. 645 76.7 0.35 7.689 33.3 0.23
it 18.103 51.2 0. 35 27.300 80. 0 0. 34 11.683 43.0 0.27
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