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1. Introduction

€ \What is equatorial electrojet?

e Strong eastward current
flow Iin the day time
equatorial region of the
Earth's ionosphere.

|t has very narrow
band(£3~5degree)
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1. Introduction

€ Recent radar study at equatorial region

Distribution of vertical component
electrlc field and averaged strength
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From the recent radar study
at equatorial region, it is
becoming clearer that the
existence of neutral wind at
lonoshere E-layer and the
vertical polarization electric
field caused by gravity wave
at lower atmosphere.[Aveiro
et al., 2009]

However, the relationship
between EEJ strength and
neutral wind is not clear
because of the lack of long
term observation and
collaboration study.



1. Introduction

€ Motivation of this study

* One of the purpose of IUGONET is to clarify the
mechanisms of the long-term variations in the
upper atmosphere.

« IUGONET Iinstitutes have long term geomagnetic
and atmospheric data at equatorial region. We
can use easily these data via metadata DB and
analysis software released by IUGONET.

 Clarify the relationship between the variation of
EEJ and neutral wind variation at mesosphere and
low thermosphere.



2. Data and Method

€ Location map, Instruments

; e MAGDAS Station
m— : Yap,Micronesia

Magnetometer

Asian Region South America Region
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2. Data and Method

€ Comparison between magnetometer and radar data

 Magnetometer and radar data analysis

— Baseline: the median of 30 days(first and last
15days)

— Delete magnetic disturbance: subtract SYM-H
Index from the above magnetometer data

— Calculate maximum and minimum values of EEJ,
and the amplitude(max-min) at each day.

— Delete solar activity: subtract EUV(26-32nm)
observed at SOHO SEM from EEJ amplitude.

— Compare the above Residual-EEJ amplitude
variation with neutral wind variation observed at MF
radar
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2. Data and Method

LW LA

ELW 0.1-50

LY 2=

Liu et al., 2006

F10.7 flux, a major
parameter of solar activity
Index, behavior is different
from other solar activity
parameters (e.g., Liu et al,
2006)

In this study, we use
SOHO SEM (Solar EUV
Monitor) as solar activity
Index.
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3. Analysis and Discussion

€ Relationship between EEJ amplitude and EUV flux(monthly average)
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3. Analysis and Discussion

€ Long term variation of EEJ amplitude

)

fg—',_' 410" S 410"
()] Eol [ E
WE 3¢10"F | WE 3+10"¢
© 06 : | ©O0 §
%uga 2-10“’%— Lf’ %g 2-10‘°§-
l-l_?"a 1.1010‘ 1 q_?-la 1.1010_
25 of ! . . 1 >5 o , , '
m 200 : - ' S w 300¢™ | | ! ;
X | ] | ]
8 0oL 1 M1 MJW :M 1 (253N = :/V\M \!‘\M : M\ (0.77N
s ; 2 ' : Sc : E : ,
5 gl T. \/\ 1 19506E) W~ 100} | T 354.33E)
Lol 1 b
gggé ! | | 1 150 | | R
| | . L1 1 J
5 200F : \’\/‘/MM}W : J DAV @ q00f : M : 1 EUS
S q150f | ! I (1.02S o \M | (16.38S
A z : Ve L _ ] ’
- 100 | MMW@ 196.54E) i 50f , AEU}\ { 21.76E)
| E Eo J
58 1 . . : . ] 0: | . . : . ]
e <IN
. 1 4 | 1 -
S 150 | V\W’Vl .5 YAP 2 150l nl"\ﬂw ' & GLP
5 100f | M L o F (4N, B W £ (0.088,
n % MW T 20006E) | ! % 355.57E)
S50F | 3 S50F I 3
0: I A T Tu_l—f— = :3/{:\\ i i Eixz N : _: ! . v—\—ll—l-/;t- I . g
013103104 00" 2000 2008 gotg - -4 G 33%9: 5 008" 2010 9



3. Analysis and Discussion

€ Long term variation of Residual-EEJ amplltude
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3. Analysis and Discussion

L 4 Relatlonshlp between EEJ (DAV and ANC) and zonal wind
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3. Analysis and Discussion

Relatlonshlo between EEJ (ANC) and neutral wmd
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3. Analysis and Discussion

€ Relationship between EEJ amf_)lltude and 86 Km zonal wind
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€ Frequency relationship between all geomag stations
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3. Analysis and Discussion

€ Relationship between EEJ amplitude and 86 km meridional wind
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4. Discussion

€ Location map, Instruments
TIMED Satellite TIDI

(TIMED Doppler Interferometer)

Altituda (km)
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Launch: 2001/July/01

Satellite Orbit: 625 km, inclination: 74.0745 degree

Mean Motion: 14.837 Revs/day

TIDI Observations: winds, temperatures, and density
TIDI Wind accuracy: 3 m/s (line of sight)

TIDI Altitude Resolution: 2.5 km

Dayside
Measurement
Vector Wind

Nightside
Measurement

Vector Wind

Altitude
Range

O, Atmosphere (0-0) P15 60 - 100 km
O, Atmosphere (0-0) P9 70 - 115 km

Feature

Ol (557.7 nm) 100 - 180 km

Feature Altitude
Range

O, Atmosphere (0-0) P9 80 - 105 km

Ol (557.7 nm) 90 - 110 km
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4. Discussion

€ ZonalWind at 85 km observed by TIDI _
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4. Discussion

€ Monthly averaged wind velocity at 85 km above each observatory
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4. Discussion

€ Frequency Analysis

Zonal Wind
Power Spectrum
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We compared the EEJ with neutral wind variation at
mesosphere and low thermosphere

We found that the relationship between the variations of
zonal wind and the residual-EEJ showed a clear inverse
correlation.

We performed the frequency analysis to quantitatively
define the relationship of zonal wind and residual-EEJ and
found a good correlation.

We compared the above results with data observed at
TIMED satellite, and the result indicates that other
possibility for res-EEJ frequency at South American region.

We will perform additional data analysis and some
simulations to get better understanding.
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