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* TheF, layer is much thicker near the equator than elsewhere.

« Thereareregion of high electron concentration at geomagnetic
latitudes of about £ 20°(dip) or £ 10°(geomagnetic latitude)
during the early evening, which arise from fountain effect.

Plasmafountain — Equatorial ionization anomaly
_ . EIA

Electron concen

e E-region dynamo A ®

Fig. 3.1. The F region geomagnetic anomaly. Near the equator the electric
fields of the atmospheric dynamo in the E layer are conveyed upwards along
geomagnetic lines of force to the ‘motor’ in the F layer where they produce
an upwards movement of the plasma during the day. The raised plasma then s sz m s svine it ionoghre e s e

dal ng a gomd;, ]neofforceih reaches h } f
t 700 km. When the centration is plotted, at lowe h gh za)

diffuses down lines of force to produce enhanced concentration at places on i minint: ’“g"hegim.,h;:hzif‘*““”‘?’;
each side of the equator, and decreased concentration at the equator itself.
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lonospheric total electron content
(TEC) derived from GPS

Receiver: YMSM (North Taiwan)

0
08:00 14:00 20:00 02:00 08:00
Local Time
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SIP observed by GPS TEC
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20 M=6.0 Earthquakes, 9/21 1999-12/31 2002
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(b) September 1999
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Difference between Observations and the Median
of NmF2 and GPSTEC for M, 25.0 Earthquakes
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Difference between Observations and the
Median of NmF2 and GPSTEC for
M, 2 6.0 Earthquakes
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December 2006 ( 21.89 °N 120.56 °E)
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Seismo-ionospheric precursors of the 26th
December 2006 M7.0 Ping-Tung
earthquake double
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Summary

* Results demonstrate that GPSTEC significantly
decreases In the afternoon to evening period of
dayl-5 before M=6.0 earthquakes in Talwan.

* The crest of equatorial ionization anomaly (EIA)
reduces and/or moves equatorward during the
SIP appearance.
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Observation and Analysis

* 150 M=25.0 earthquakes in the Taiwan
area during 2001-2007.

* A 15-day running median of the three
parameters and the associated upper
and lower quartiles are utilized as the
references for identifying abnormal
signals.

e A z-test confirmation.
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(a) Year: 2006 M5.4 M7.0 M58 M5.0
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Daily EIA crest strength, latitude, and time in December 2006.
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Z-test

* The test concerning the proportion is based on the
standardized test statistic (Neter et al., 1988),

p—0.5
\/ 0.5(1— 0.5)

n

 where n is a sample size. Under the 5% level of
significance of the test, if z21.645, p is then
considered to be very different from the normal
level 0.5, which means that appearances of the
anomaly before and after the earthguakes are
significantly different, and In turn, suggests
existence of the earthquake anomaly.
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Z test of the strength, location and time of the GPSTEC crest
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Reduction of electron temperature in low
latitude ilonosphere at 600km before
and after large earthquakes

Japanese Sun Observation satellite HINOTORI
An equatorial orbit at the height of 600 km
February 1981
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Oyama et al. (JGR, 2008)
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Mechanisms of Seismo-lonospheric
Precursors

Atmnspherlc
Electric Field =
Atmosphere == Atmosphere
Ground
e ™) Radon etc. Heating ? Motion ?
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Conclusion

The EIA crest strength tends to but not significantly
decrease before the earthquakes.

There Is no significant change in the appearance time
of the EIA during the earthquakes.

The EIA crest significantly moves equatorward 4-7 days
before the earthquakes.

It Is found that T, around the epicenters significantly
decreases In the afternoon periods within 5 days before
and after the three earthquakes.

The equatorward EIA crest might block the photo
electrons generated at the lower ionosphere which
results in the decreased T, observed during the
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