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Abstract

In this study, we discuss the pre-earthquake ionospheric anomaly before the 1999
Chi-Chi earthquake in Taiwan, comparing with an earthquake happened in Japan on
June 13, 2008. We use the ionospheric total electron content (TEC) map overlay to
accumulate TEC and take 15 days’ median as a standard to judge the ionospheric
electron decreasing or increasing. The anomaly was examined by standard deviations to
determine the unusual degrees. In addition, to analyze the effect of solar activity, we
choose a case that has the same magnetic latitude as the epicenter and a period with the
similar F10.7 index to check. Results show that the unusual phenomena are most likely

caused by the earthquakes.
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Day(s) Before

# . 2 7 6 5 4 3 2 1 0 B | FR
1999 6 3 X L.H X X LH | LH | LH | LH | 618 |617
1999 9 22 L L 6.8 | 15.6
1999 | 11 1 X L 6.9 |313
2000 1 28 X L 6.94 | 76.2
2000 2 25 L 6.19 | 93.8
2000 6 10 6.7 |16.2
2000 7 28 6.1 7.3
2000 9 10 6.2 | 177
2001 6 13 6.25 | 64.4
2001 6 14 X 6.3 |17.3
2001 | 12 18 X 6.7 12
2002 2 12 X 6.2 30
2002 3 31 X 6.8 | 138
2002 5 28 X 6.2 |15.2
2002 8 28 X 6.03 12
2002 9 16 X 6.8 |175.7
2003 6 10 X 6.48 | 32.3
2003 | 12 10 X 6.42 | 17.7
2004 5 19 X 6.03 | 27.1
2004 | 10 15 7.1 91
2005 9 6 6 16.8
2005 | 10 15 7.02 |1190.8
2006 4 1 6.23 | 7.2
2006 7 28 6.02 | 28
2006 8 27 6 135.3
2006 | 10 9 6.26 | 28
2006 | 12 | 26 6.99 | 50.2
2007 | 1 | 25 6.24 | 25.8
2007 | 9 6 6.63 | 54
2008 | 6 1 6.37 | 41.9

(=)2006/04/01 2 2007/01/25 =

(= )2005 #~2008 & 3L B ¥ I % ch X Hede 1999 & ~2004 &

APNADEE VIR G
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% ~ K fﬁ'_'

(- )2 4% % 1999-2008 # M=6.02 3 B (FHR XK : ¢ L §F %5)

# SO O O 50 N I 7200 0+ R A | F A& (km)
1999 | 6 | 4 | 0 | 11 | 42 | 122.4868 | 24.4037 | 6.18 | 6L7
1999 | 9 | 21| 1 | 47|15 |120.8155| 23.8525 | 7.3 8
1999 | 9 | 22| 8 | 14 | 40 | 121.0467 | 23.8263 | 6.8 | 156
1999 | 11| 2 | 1 | 53| 2 |121.7258| 23.3618 | 6.9 | 313
2000 | 1 |29 | 0 | 39|22 |1253212| 254647 | 6.94 | 76.2
2000 | 2 | 25|14 |12 | 56 | 124.4485| 25.017 | 6.19 | 93.8
2000 | 6 | 11| 2 | 23|29 1211092 | 23901 | 6.7 | 162
2000 | 7 | 20| 4 | 28| 7 |1209327 | 23411 | 61 | 7.3
2000 | 9 | 10 | 16 | 54 | 46 | 1215838 | 24.0853 | 6.2 | 177
2001 | 6 | 13 | 21 | 17 | 54 | 122.6065 | 24.3812 | 6.25 | 64.4
2001 | 6 | 14 | 10 | 35 | 25 | 121.928 | 24.4188 | 6.3 | 173
2000 |12 |18 |12 | 3 | O | 122652 | 23.847 | 6.7 12
2002 | 2 |12 | 11 | 27 | 25 |121.7227 | 23.7407 | 6.2 | 30
2002 | 3 | 31|14 52|49 |1221915| 24.1398 | 6.8 | 1338
2002 | 5 | 20| 0 | 45| 14 |122.3968 | 23913 | 6.2 | 152
2002 | 8 | 20| 1 | 5 |34|1213732| 22.2609 | 6.03 | 12
2002 | 9 |16 | 8 | 3 | 30 |122.3875 | 251015 | 6.8 | 1757
2003 | 6 | 10 | 16 | 40 | 32 | 121.6992 | 23.5037 | 6.48 | 323
2003 | 12 | 10 | 12 | 39 | 13 | 121.3982 | 23.0667 | 6.42 | 177
2004 | 5 |19 |15 | 4 | 12 |121.3698 | 22.7135 | 6.03 | 27.1
2004 |10 | 15 | 12 | 8 | 50 | 122.8517 | 24.4623 | 7.1 | 91
2005 | 9 | 6 | 9 |16 | 0 |122.2835 | 239582 | 6 16.8
2005 | 10 | 15 | 23 | 51 | 4 | 123.8075 | 25.0997 | 7.02 | 190.8
2006 | 4 | 1 |18 | 2 |19 |121.0807 | 22.8835 | 623 | 7.2
2006 | 7 | 28 | 15|40 | 10 | 122658 | 239662 | 6.02 | 28
2006 28 | 1 | 11 | 16 | 1230657 | 24.7983 | 6 | 1353
2006 |10 | 9 |18 | 1 | 45 |110.8285| 20.6953 | 6.26 | 28
2006 | 12 | 26 | 20 | 34 | 15 | 120.4197 | 21.9698 | 6.99 | 50.2
2007 | 1 | 25|18 |59 | 15 | 122.0267 | 22.6105 | 6.24 | 258
2007 | 9 | 7 | 1 |51|26|122.2542| 24278 | 6.63 | 54
2008 | 6 | 1 | 9 | 57|15 |121.0985 | 17.4478 | 637 | 419

2008/06/13 | 4 3¢ FTiE ¥ 2 165 i el A &,
GPS ik = B Y =
R 5 5 NE e s
5 St/
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