Three-peak ionospheric equatorial
ionization anomaly:
development, drivers, statistics
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ion Anomaly (EIA)

1zat

ial lon

Equator

-winter winds

summer-to

X e
=5
o5
o5

w7
< 3
<7
>

=5
=5
=5
-

=%

w2
<7
3

I

==
=4
=5
=5

e

L2
""‘H‘*‘"“‘
g

I ICI AT I T
Lo e e

<2
. 2
3

'4-’*
e

£

<2

o o
7

-, -,
L "‘

<
SEEEEE

"-
-

=%
&

e

CHCHCITICH

7
T

-
<>

ol o
o

-

summer

1c equator

3
Q
<
o))
<

>




October 2003 superstorm
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Recent observations showed...
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1. Case-study: Storm of 11 October 2008
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11 October 2008 - Observations

Instruments:

ALL
GRACE (VTEC, Ne; ~460 km) 13-14LT
CHAMP (Ne, at ~340 km)
Jason-1 (VTEC below 1336 km)
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11 October 2008 - Observations
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Drivers?

Neutral winds?



CTIPe Modeling results

CCMC web services



11 October 2008 — CTIPe Model
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2. Three-peak EIA: statistics
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CHAMP observations 2001-2009
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Statistics (CHAMP)

Dependence on solar activity
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Statistics (CHAMP)

Dependence on geomagnetic activity
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Statistics (CHAMP)
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Statistics (CHAMP)

Dependence on a month of a year
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3. DRIVER = NEUTRAL WINDS

Quiet time
Meridional winds:
At 250 km
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4. Modelling:

NmF2 (17UT) December 2012 solstice 15 days

IP model

(... +NRLMSISE +HWM93)

(N. Maruyama et al., GRL, 2016)
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CONCLUSIONS

e 3-peak EIA can be ob

served occasionally in

satellite observations. It mostly occurs
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Statistics (CHAMP)

Dependence on a longitude
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11 October 2008 - Observations
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11 October 2008 - Observations

Amplitude(TECU)
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