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lonospheric total electron
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Tsunamic-triggered wave in the lonosphere

2004 Sumatra Earthquake
Liu et al. 2006
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How about the Space Weather effect? Can we distinguish the differences?
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Yohkoh X-ray Image of a Solar Flare, Combined Image in Soft X-rays (left) and
Soft X-rays with Hard X-ray Contours {right). Jan 13, 1992.
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Seismic related signal in ionosphere

Chi-Chi Earthquake . ) e
Liu et al. 2010 L .
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2011 Tohoku earthquake

Tsai et al. 2011




2011 Tohoku Earthquake

§ § ¢

Distance from the epicenter (km)

& dTEC (TECWY)

; ; ; ; 0.15
(k) 06:09:04 UT
I 0.1
02« r10.05
9 10
=
3 ~0.05
-041
£ ' | — T
120 125 130 135 140 145 150 120 125 130 135 140 145 150 120 125 130 135 140 145 150
Longitude (°E) Longitude (°E) Longitude (°E)
rTECs after a band pass filter fTECs after a band pass fiter
T ™ T T T 02 3500 T ™ T T T 02
X GPS satellite#18 - GPS satellite#27
. 0.15 3000 “ 015
' 1
: ~IE2Z07 mia 22037 mis . flor : 01
' ~2285.?7 m/s | g mol* \ ~2450.65 m/s 1
i + Hoos % : : §: Ho.0s
; 1 B . i ~294.12 m/s 1
: - ._,....0 o 8 -.2_ | : ? :... pr A
1 w ] - o
' 5 § w00 —— . ~202.69 m/s
' K Hoos @ Sy — 3 H-0.
[ & (I i
' s 1 ¥ &l
: 0.1 g oy : 5 .';"'..' 1 -0.1
1 i ' 5 ¥ _.*'r'.)':'f
. $ 1 ;_l.. ,7" ,\:’,‘ v
| e -0.15 ore L n'- ' 1801
| ~497.02 m/s % ! 3f J,,
i L i i 1 02 0 i L : i 202
5 [ 7 8 ) 4 5 8 3

UT (hr) ~541 .22 mfs UT (hr)



Whole Atmospheric Disturbance Model
(WADM)

» Time-dependent, three-dimensional, non-linear, non-hydrostatic, compressible,
neutral, numerical model

Ionosphere
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Simulations of tsunami — ionospheric disturbances

Year: 2011, DOY: 070, Time: 06:04:42 UT Year: 2011, DOY: 070, Time: 06:09:42 UT Year: 2011, DOY: 070, Time: 06:24:42 UT Year: 2011, DOY: 070, Time: 06:51:22 UT
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Latitude ("IN)

Simulation of the 2011 Tohoku Tsunami

Sea Surface Displacements
Provided by Prof. Wu

Year: 2011, DOY: 070, Time: 05:46:23 UT
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2011 Tohoku Earthquake Tsunami effect
(neutral density @ 200 km)
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2011 Tohoku Earthquake Tsunami effect
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2011 Tohoku Earthquake Tsunami Effect
Neutral Density

Neutral density, Time: 05:46:53 UT
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The Earthquake Related Effect

Neutral mass density disturbance
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Summary:

1. Tsunami triggered ionospheric electron density disturbances has longer period
compared with that triggered by earthquake.

2. From our previous space weather related studies, we could identify the disturbances
coming from Tsunami or space weather triggered disturbances.

3. Numerical simulation could be done by specifying the tsunami displacements at the
lower boundary.

4. For the simulation of 2011 Tohoku earthquake triggered tsunami, the neutral and
ionospheric disturbances propagating in North-South direction travel faster than
tsunami, whereas the East-West direction disturbances travel slower than tsunami.

5. Background atmosphere conditions as well as Earth’s magnetic field play important roles
in affecting the propagation characters of ionospheric disturbances.
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