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Investigation of numerical methods for prediction of the ionospheric disturbances wi
th observations and numerical simulations
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We have studied auroral energy inputs and atmopheric waves, which are originated i
n the lower atmosphere, in the polar upper atmosphere. The resultant ionospheric and thermospheric variati
ons have been also investigated both from radar and lidar observations and numerical simulations. From th
e radar and lidar observations, we have clarified some characteristics of the ionospheric and thermosph
eric variations in the periods from the solar minimum to maximum. The numerical simulations have shown en
hancements of the thermospheric wind and temperature depending on the polar cap/auroral oval size. In addi

tion, some numerical simulations were performed to reproduce the ionospheric and thermospheric variations
due to propagation of the atmospheric waves from the lower atmosphere.

EISCAT



(
) ( F
300-400 km )
(positive storm)
(negative storm)

(OIN2)

(Prolss, JGR, 98,
5981-5991, 1993; Fuller-Rowell et al., JGR,
101, 2343-2353, 1996; Mannucci et al.,
GRL, 32, doi:10.29/2004G1.021467, 2005)

(Lu et al., JGR, 106,
24,493-24,504, 2001)

(Lei et al., JGR, 113, A06310,
d0i:10.1029/2008JA013090, 2008)

(General Circulation Model: GCM)
(Miyoshi and Fujiwara, GRL, 30,
1789, doi:10.1029/2003GL017695, 2003)

(Jin et
al., JGR, 2011)
2 (NOAA
NCAR Akmaev et al.,, GRL, 35,
103810, doi:10.1029/ 2007GL032584, 2008;
Liu et al., 2011)

(EISCAT )

(Fujiwara et al., Ann Geophys, 2007 )
EISCAT

EISCAT
2010 2011 EISCAT
@ )

The Scientific
Committee On Solar-TErrestrial Physics
(SCOSTEP )
CAWSES-II (Climate and

Weather of the Sun-Earth System)

(2009 -2013 )
CAWSES-IT Task Group 4 Project 4
Co-Leader
( )
EISCAT
EISCAT
EISCAT
( )
( )



EISCAT

(
)
(
)
EISCAT
EISCAT (ESR)
ESR
EISCAT
EISCAT

EISCAT
3 EISCAT
EISCAT
(Longyearbyen: )
EISCAT UHF (Tromse:
)
2011 1 10-11
EISCAT
69.6
(EISCAT UHF)
78.2 (EISCAT
: ESR)
ESR
300 km
EISCAT UHF
800 K
ESR
K
SuperDARN
( )
ESR
2012 3

(Coronal Mass Ejection: CME)
2012 3 12 -13

CME 1
(D
ESR ( )  EISCAT
UHF ( ) ( 2
ESR CME (
) ACE 40
(~9:00 UT ~12:00 MLT )
EISCAT
UHF ( )
10 1 Bz

AE

Hemisphere Energy input (NOAA)
11:00-12:00 UT



Bz
AE
EISCAT UHF ( )
ESR( )

Hemisphere Energy input

( ) IMAGE

9:30-10:00 UT 73
11:00-12:00 UT
(64
78 ) (

CME

March 2012
v
@

March 10, 18:24

ﬁcnm(:ﬁﬁ:ﬂ%ﬁ@iﬁ

1. 2012 3 10 CME ()
@ 12 ) « D

ESR observation KST observation

2013 3 14
15 2014 3 7 -8

F10.7 83 148

ESR EISCAT UHF

EISCAT

CME

(General circulation model:

GCM)
CME 2

latitude (deg)

=
50 180 210 240 270 300 330 360

mexwaa 30 g ongitude (deg)

avg height 333 (km)

minT 673 (K) Temperature (K) maxT  1168(K)

550 622 694 766 838 911 983 1055 1127 1200

latitude (deg)

S~ 7
20 150 180 210 240 270 300 330 360
meswing o7 ey lomgitude (deg) g 330 o)
minT 682 (K) Temperature (K max T 68 (1)

560 622 694 766 838 911 983 1055 1127 1200

3. «C ) «C )
300km



i~ Neutral temperature (K) with 10 min resolution: Terr < 10 K
g "n—————————————— .m0
=
<
El 20
=]
2 -30 g 20
& y
-6 : g
= 20§
—a0 il .cosailly E .
£30 150 180 210 240 270 300 330 360 £ -
mexvina 507 (mye)  lomgitude (de@) e aan g 150
minT 682 (K) Temperature (K mex T 1168 (K)
| 1n:
650 714 778 843 907 9v2 1036 1101 1165 1230 160
150
)
@
z
o
<
=1
k=
S -30
o
K

180 210 240 270 300 330 360

longitude (deg)
minT 684 (K) Temperature (K)

mex wind 575 (m/s)

avg height 340 (km)
max T 1199(K)

650 714 778 843 907 972 1036 1101 1165 1230

(  300km)

4 300-400
km

3 (DE3)
( ) EISCAT 2 (SE2)

(80 400 km
110 km) 4

COSMIC TIMED

2010
10 29 (SW2) ExB

7 km 15 K ( )
4 SW2

22:00 UT
95 km
22:00 UT
100 km




(Pedatella et al., JGR, 2014)

11

Pedatella, N. M., T. Fuller-Rowell, H.
Wang, H. Jin, Y. Miyoshi, H. Fujiwara, H.
Shinagawa, H.-L. Liu, F. Sassi, H.
Schmidt, V. Matthias and L.
Goncharenko (2014), The neutral
dynamics during the 2009 sudden
stratosphere warming simulated by
different whole atmosphere models, J.
Geophys. Res. Space Physics, 119,
1306-1324, doi:10.1002/2013JA019421.
Miyoshi, Y., H. Jin, H. Fujiwara, H.
Shinagawa, and H. Liu (2012), Wave-4
structure of the neutral density in the
thermosphere and its relation to
atmospheric tides, Journal of
Atmospheric and Solar-Terrestrial
Physics, 01:10.1016/j.jastp.2011.12.002.
Fujiwara. H., S. Nozawa, S. Maeda, Y.
Ogawa, Y. Miyoshi, H. Jin, H. Shinagawa,
and K. Terada (2012), Polar cap
thermosphere and ionosphere during the
solar  minimum  period: EISCAT
Svalbard radar observations and GCM
simulations, Earth Planets Space, 64,
459-465.

72

Polar aeronomy with
EISCAT 3D and GCM simulations
2013
2013 5 19 24

) ) ’ ’

EISCAT
GCM

132 2012 10 22

Fujiwara, H., Y. Miyoshi, H. Jin, H.
Shinagawa, K. Terada, S. Nozawa, Y.
Ogawa, A. Saito, Y. Otsuka, and M. Ishii
(2011), Investigation of the global
thermosphere and ionosphere from GCM
simulations with observational data, the
Asia Oceania Geo-sciences Society 8th
Annual Meeting (AOGS 2011), August
8-12, Taipei. ( )

hppts://sites.google.com/site/hfujiwara630/
home

eY)

FUJIWARA HITOSHI

2

MIYOSHI YASUNOBU

JIN HIDEKATSU

SHINAGAWA HIROYUKI

NOZAWA SATONORI

OGAWA YASUNOBU

®

YAMAMOTO MAMORU

SAITO AKINORI



