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Introduction




Global lonospheric Map &

CODE’S GLOBAL IONOSPHERE MAPS FOR DAY 105, 2008 — 00:00 UT

o~
4]
1
b
H¥
of)
D
T
S’
Q{
=
o
=
=
Ll
—
O
o
—
oy
o
b
o)
o
i
o)

|

]f)?
U1 1 11 l 1 (BN OZd M I 1 15

T | DR, l T T l‘ T 7T I,

-180 -135 -90 —45 0 45

Geographic longitude (degrees)

30 490 50 70
TEE UEC 20—Apr—2006




Temporal Precursor

1998/05/01~2008/05/12 36 M=z6.0 earthquakes in China
2008/5/12 M'7.9 Wenchuan Earthquake
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Locations of the 35M=6.0 earthquakes together with Wenchuan earthquake
occurred in China during May 1, 1998-May 12, 2008.
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A time series of GPS TEC right above the epicenter of the M7.9

Wenchuan earthquake on May 15, 2008.

(01) 2008/05/12, M7.9 (30.986°N, 103.364°E)
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Spatial Precursor#{
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The GIMs observed at 08:00UT and global fixed 15:00 LT on day 6 before
the 2008 Mw7.9 Sichuan Earthquake.
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The GIMs observed at 08:00UT and global fixed 15:00 LT on day 3 before
the 2008 Mw7.9 Sichuan Earthquake.
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Observations and Simulations of seismo-
ionospheric GPS TEC anomalies before
the 12 January 2010 M7.0

Haiti Earthquake#4
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2010/1/12, M7.0 Haiti(18.5° N, 72.5° W)
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Conclusiont

* The observation shows that the TEC over the

epicenter significantly enhances on 11 January
2010, 1 day before the Haiti earthquake.

« The spatial analysis further demonstrates that
the enhancement anomaly specifically and
persistently appears for the entire day in a small
region in the northern epicenter area.
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The 11 March 2011 M9.0 Tohoku earthquake
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Year: 2011, DOY: 070, Time: 05:40:00 UT
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Year: 2011, DOY. 070, Time: 05:46.30 UT
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rTECs after a band pass filter

rTECs after a band pass filter
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ConclusionZ§

 The GPS TEC variations of the pre-earthquake
anomalies and the co-seismic ionosphere
disturbances are about 1 and 10 TEC units (1
TECu=10"¢ el/m?), respectively.

* The pre-earthquake anomalies are possibly
iInduced by seismo generated electromagnetic
signals (EM process), while the co-seismic
lonosphere disturbances could be triggered by
vertical surface motions of seismic and tsunami
waves (mechanical process).2{
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