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Spatial-temporal distribution of the ionospheric perturbations prior
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Abstract Using GPS TEC data, we have statistically analyzed the ionospheric perturbations
prior to the Ms—=6. 0 earthquakes in China main land from November 1st, 1998 to December
31st, 2010. The obtained results indicated that the GPS TEC had the same variation trend above
the epicenter and eastern, southern, western, northern directions 15 days before earthquakes,
and decrease occurred in all the 5 directions from 3 days to 5 days. Through different space scale
analysis of =10°, £20°, £30°, it was found that the maximum seismoionospheric disturbance
didn't appear just above the epicenter, but shifted to the magnetic equator, and it was worth to

point out that the affected region in ionosphere was about == 15°. Besides this, prior to
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earthquakes, positive anomalies appeared in the southwestern direction before 14th, 10th days,

and there were obviously negative anomalies in the southeastern direction before 5th day. At last,

a hypothesis of electrostatic field channel in lithosphere-atmosphere-ionosphere coupling was used

to explain the observed phenomena.
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Table 1 M =>6. 0 earthquakes that occurred in China main land
from November 1%, 1998 to December 31*, 2010

E-A-H By SHECN) ZECE BE(km)  Ms
1998-11-19 11:38  27.27 101. 03 33 6.1
1999-03-28 19:05  30.65 79. 66 15 6.7
2000-01-14 23:37  25.59 101.19 32 6.4
2000-09-12 00 :27 35. 44 99. 44 12 6.7
2001-02-23  00:09  29.55 101. 14 24 6.0
2001-03-05 15:50  34.43 86. 91 32 6.4
2001-04-12 10 :47 24.96 99.13 4 6.0
2001-05-23 21:10  27.58 100. 97 27 6.0
2001-10-27 05:35  26.33 100. 62 12 6.1
2001-11-14  09:26  35.92 90. 53 11 8.2
2002-06-29 06:54 34,21 94. 27 22 6.1
2003-02-24 02:03  39.58 77.33 8 6.6
2003-04-17 00:48  37.56 96. 52 15 6.6
2003-07-07 06 :55 34.51 89. 37 13 6.0
2003-07-21 15:16 25.99 101. 27 10 6.3
2003-10-25 12:41  38.39 100. 97 9 6.1
2003-12-01 01:38  42.96 80. 71 14 6.1
2004-03-27 18:47  33.95 89. 37 9 6.2
2004-07-11 23:08  30.61 83.57 18 6.6
2005-02-14 23:38  41.66 79.57 27 6.2
2005-04-07 20:04  30.62 83.73 16 6.6
2005-06-01 20:06  28.93 94. 60 26 6.1
2007-05-05 08:51 34,34 82.08 6 6.2
2007-06-02 21:34  23.08 101.13 6 6.7
2007-06-23 08:17  21.44 99. 95 17 6.1
2008-01-09 08:26  32.39 85. 27 10 6.8
2008-03-20 22:32  35.64 81.54 21 7.5
2008-05-12  06:27  31.01 103. 42 14 8.2
2008-07-24 07:09  32.76 105. 61 10 6.0
2008-08-21 12:24 24,91 97.79 14 6.1
2008-08-25 13:21  30.92 83.57 13 6.9
2008-09-25 01:47  31.05 83.77 14 6.2
2008-10-05 15:52  39.58 73.67 27 7.0
2008-11-10 01:21  37.66 95. 91 16 6.6
2009-07-09 11:19  25.6 101.03 6 6.3
2009-07-24 03:11  31.25 86. 05 13 6.0
2009-08-28 01:52  37.6 95. 90 10 6.6
2010-03-24 02:06  32.36 93.05 7 6.1
2010-04-13 23 :49 33.22 96.59 14 7.3
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Fig. 1 Time series of positive and negative abnormities in each directions 15 days before earthquakes
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Fig.2 Sum of positive abnormities from 3
to 5 days prior to earthquakes
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data from north to south.
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Fig.3 Sum of negative abnormities from 3 to 5 days prior

to earthquakes (subgraph description same as Fig. 2)
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Fig. 10  Statistical numbers of positive and negative
abnormities above the epicenter and eastern, southern,

western and northern directions to the epicenter
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