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Ionospheric disturbances before and after strong
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Abstract: Using ion temperature (T;), VLF electromagnetic field single-fre-
quency spectrum data from DEMETER satellite, this paper studies variation of
these parameters associated with the strong earthquakes: the Wenchuan Ms8. 0
earthquake of China on 12 May 2008, the Haiti Ms7. 3 earthquake on 12 January
2010 and the Chile Mg8. 8 earthquake on 27 February 2010. The result for Wen-
chuan Ms8. 0 earthquake shows that the ion temperature (T;) northwest to the
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epicenter increased 3 days before the mainshock, and the data of VLF magnetic
field spectrum below 200 Hz showed disturbance within 2° of the epicenter on
May 8 before the mainshock. The result for the Chile Ms8. 8 earthquake shows
that the ion temperature (T;) northwest to the epicenter showed fluctuation 9
days before the mainshock; on February 23 before the Chile earthquake the fre-
quency range from 100 Hz to 160 Hz of VLF magnetic field spectrum showed
sudden rise within the area of 5° around the epicenter. No obvious anomalies of
the three parameters were observed before the Haiti earthquake, but after the
mainshock some anomalies were found. T, and the frequency band from 40—160
Hz of VLF electric field spectrum and the VLF magnetic field spectrum in the
120—480 Hz frequency band showed significant anomalies on the day of earth-
quake occurrence, which might be caused by energy release after the earth-
quake. Currently we have no evidence to conclude that these changes result
from seismic activity, but in the data processing we have excluded the disturb-
ances induced by solar activity and magnetic field to a certain degree, and the
data selected are closely linked with the time and space of the earthquake. This
result is consistent with previous research results, and we propose that the ab-

normities found in the paper may be related to the three strong earthquakes.

Key words: DEMETE satellite; ion temperate (T;); VLF band spectrum; elec-

tric field; magnetic field
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BTN N 2 T 28 b 522 B R BT IR B9 A Rk 12 Z — (Larkina er al, 19833 Chmyrev et al, 1989;
Molchanov et al s 1993; Parrot, 1994). JoH. B 2004 £ WL [ TH T HZ WM 19 DEME-
TER TR Z SRR LK . Hus i 28 )2 5 JE I a2 FR 3R T 8 2 1 & 56 PSS (Parrot e
al, 2006a; Parrot, 2011; Malchanov et al, 2006; Bhattacharya et al, 2007; ¥ 2% & &,
2009a, 2011; FA-EIE, 2010; ZMES, 20105 BRIHFTHIZE, 2011).
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v E M 5= G IR M T2 (detection of electro-magnetic emission from earthquake re-
gions, fi#>A DEMETER TLA), H 2004 48 6 H 29 H A5 . fEFUMRILELR T 6 4
- 1 A L Bk, AL R R R B [ 2E R BL3E . BLiE WA 98. 3%, R 710 km, M
BT A0 H I R (ICE) | B 3R J1 AL (IMSC) | 2585 TR 43 B AL (TAP) | B2 /R 4R
- (ISL) 1 &5 BE kL T H64L (IDP) (Thibery e al, 2006) 5 FH 4 400 A [R) 45 B 1) v R 3 0 e
BEEETIRSH

b TR B RE BT 98 45 S (Gokhberg et al, 1983; Serebryakova et al, 1992; Parrot
et al , 2006b; Bhattacharya ez al, 2009), HEZAEW BRI EEHENRE IR LKL, &
DEMETER & ic 5% 1 HL 3 R 3 808l b A VILE B3 B i ] s 90 57 1 3 25 0 2 9 b
B (Lagoutte, 2006) Fdi fie 4> . BIICA SCE ek 85 7 VLE BB 11 o 3 900 33 B34k 164 7 4y
Br. BeAh. EE G MET Bk 3 kB EZ S B R WAL R (B, 20100, EHE S5
R HERLE B ZHHIE T, 5P 5% L BB H 8 v A, B ik #
T T AEREE RS BT, N ICE) MM VLE d 3745 SRR it 74 3Rk
19.53125 Hz. #5 Bty [l ok 19. 53125--20000 Hz {9 2 2R3 % . #A07 K (uV* « m )/ Hz,
I 10244591 i (Berthelier ez al, 2006b). 85 20k 77 AL (IMSCO) ML g VLE 7 37 551 3% 41 15
SRS L. LA 19.53125 Hz M falfg . &4 19. 5312520000 Hz AR B L B, 5L
i nT?/Hz (Parrot et al , 2006b). 5B 14K 73 Hr AL (TAP) B #4241 1 85 7R B (T ¥l
(Berthelier et al, 2006a).
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Table 1 Information on the Wenchuan, Haiti and Chile earthquakes
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Table 2 Date and orbits selected for the Wenchuan, Haiti and Chile earthquakes
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2008-05-03 20507-1 2010-01-03 29462-1 2010-02-18 30138-1
2008-05-04 20521-1 2010-01-04 29477-1 2010-02-19 30153-1
2008-05-05 20536-1 2010-01-05 29491-1 2010-02-20 30168-1
2008-05-06 20551-1 2010-01-06 29506-1 2010-02-21 30182-1
2008-05-07 20566-1 2010-01-07 29521-1 2010-02-22 30197-1
2008-05-08 20580-1 2010-01-08 29535-1 2010-02-23 30212-1
2008-05-09 20595-1 2010-01-09 29550-1 2010-02-24 30226-1
2008-05-10 20610-1 2010-01-10 29565-1 2010-02-25 30241-1
2008-05-11 20624-1 2010-01-11 29579-1 2010-02-26 30256-1
2008-05-12 20639-1 2010-01-12 29594-1 2010-02-27 30270-1
2008-05-13 20654-1 2010-01-13 29609-1 2010-02-28 30285-1
2008-05-14 20668-1 2010-01-14 29624-1 2010-03-01 30300-1
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Fig. 1 Relative epicenter location and satellite orbits for the Wenchuan,
Haiti and Chile earthquakes
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Red cross stands for the epicenter, white rectangle represents anomalous area
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