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Abstract; Utilizing the electromagnetic field observations of DEMETER satel-
lite, we statistically analyze the spatio-temporal evolution of electromagnetic
field during the strong earthquakes with magnitude over than 7. 0 occurred from
2005 to 2009. For each earthquake, using the power spectral density data of
electromagnetic field in the ELF/VLF frequency band (370—897 Hz) from 90
days before the earthquake to 30 days after the earthquake, in the area within
+10° in latitude and in longitude from the epicenter, the background model is

built up with the same period. A formula is applied to extract the perturbation
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amplitude of the electromagnetic field relative to the background field observa-
tion model during the earthquake time, and the perturbation amplitude is used
to statistically study the spatio-temporal variations of electro-magnetic field for
the 45 earthquakes, which had been chosen in this paper. Statistical analyses on
the perturbation amplitude of magnetic field shows that 35 earthquakes exhibit
anomaly that the maximum of perturbation amplitude exceeds 2. 2 times stand-
ard deviation, while the result of the electric field shows that 39 strong earth-
quakes exhibit anomalies with the maximum perturbation higher than twice
standard deviation, and the maximum electromagnetic perturbations mainly
appear in the places within #=4° to =10° in latitude and in longitude from the
epicenter. The temporal variation of the perturbation amplitude shows there are
three types of variation patterns. The abnormal electromagnetic perturbation
that occurs before earthquakes displays that the distribution of epicenters is
related to latitude. However, the perturbation amplitude of electromagnetic
field over the random non-earthquake region is weak, without displaying promi-
nent characteristic of anomalous variation.

Key words: strong earthquake; electromagnetic field; background field model;
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Fig. 1 Constructing process of the magnetic perturbation amplitude matrix @ in the studied area
(a) Background median matrix B calculated by magnetic power spectral density (PSD) data during the
same period (November 24 to March 24 of the next year) within five years (from 2005 to 2009) ;
(b) Background standard deviation matrix ¢ computed by magnetic PSD data during the same
period (November 24 to March 24 of tne next year) within five years (from 2005 to 2009) ;

(¢) Median matrix @ obtained with magnetic PSD data from November 24 to December 24,
2005; (d) Magnetic field perturbation amplitude matrix @ obtamed by formula (2)
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Fig. 2 Spatio-temporal evolution of the magnetic field (matrix @) at frequency band of ELF/VLF
(370—897 Hz) during the Mozambique Ms7. 6 earthquake in 2006
(a) From November 24 to December 24, 2005; (b) From December 24, 2005 to January 23, 2006;
(¢) From January 23 to February 7, 2006; (d) From February 7 to 22, 2006;
(e) From February 22 to March 9, 2006; (f) From March 9 to 24, 2006
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Fig. 3 Spatio-temporal evolution of electric field (matrix 8 during the Mozambique earthquake
(a) From November 24 to December 24, 2005; (b) From December 24, 2005 to January 23, 2006;
(¢) From January 23 to February 7, 2006; (d) From February 7 to 22, 2006;
(e) From February 22 to March 9, 2006; (f) From March 9 to 24, 2006
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Fig. 4 The temporal variation of the perturbation amplitude value of
|| from November 24, 2005 to March 24, 2006
(a) Perturbation amplitude |@| at magnetic field; (b) Perturbation amplitude |@] at electric field;

(¢) Perturbation amplitude |6| at electromagnetic field. || .« represents maximum

of [0], [0 .y represents the mean of [0|, ¢ denotes standard deviation
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Fig.5 The temporal variation of the maximum perturbation amplitude |@| ... and average
perturbation amplitude |0|., of the magnetic field during the strong earthquakes

(a) The first type; (b) The second type; (¢) The third type
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(a) Perturbation amplitude of magnetic field; (b) Perturbation amplitude of electric field
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