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Study of the interaction between the ionospheric plasma and thermospheric neutral
winds in the mid- and high-latitude region using the SuperDARN HF radar network
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MR OEEE (330) : The interaction between the ionospheric plasma and thermospheric
neutral winds in the mid- and high-latitude region was investigated using the SuperDARN
HF radar network. The main subjects of this project are: 1) dynamics of sub-auroral
polarization streams, 2) large and medium scale traveling ionospheric disturbances, and 3)
coseismic ionospheric disturbances.

AN IR TERR
(REHAT - 1)
[ERESEH LIEESES ¢ e i
2007 fFRE 4,200,000 1,260,000 5,460,000
2008 £ 4,000,000 1,200,000 5,200,000
2009 F R 2,500,000 750,000 3,250,000
2010 F R 2,800,000 840,000 3,640,000
ik 13,500,000 4,050,000 17,550,000

S A EL

BHFE DR - MIH - HBREKERE - S EpEY
F—U— K (1) KEEKRL—%— (2) EREE., 2E 3) EE—=EEMEES
(4) 1ok EREE B EL (5) BREEEYSAE) (6) SuperDARN

EHERE - A O Y B, Vo — VBT
G B L 7= BHEE B A 'R L | Bk
o B PRI 1B LA 0 i B R OB B S T
WBLE Y H B = E M LRI SR ST

FBS, A E TIRBMTFEICERA &> i,

ZDOEED A S =X LI L TR ZRESy
MNELFRENT W, FRICHAREZTR O
D KRB « PHE ORI EE R LIS B AR
B X OVESLEER BT D EREE - WAL

xR 5 2 D05 AT 7> O i
DEMKRIELEI LV ZRRLZHE2Z T T
WD ELHIPLHERI SN TV DI S 0b
59 BHFEI L OB R b TV 7o
ORI BB < FRSL TV,

2006 4 11 iM% s Lo dbifiE-pe
BIHF L—&—3, Hifg D b mfé k2 o
1= % BHABLEME 7 T X~ K@) & Lk
27V i fREE T RoT O BLH Z2 4
HIENARETH Y, EHEEE 77 X~ Ll



& R& M OF HAEH ORFZ2 IR 12 LT
WD T8, AFEIRED N RICE ST,

AR CIE

DRI EE
REEE [ UBINFE CRIKIC ZSDB{4:
ZEHTE 5 SuperDARN L —&—_ AHFiC
2006 F 11 A 2R % BRa L 7= AkifgiE-Fes
HF L—4—% 7 /L& L. SuperDARN 73
BEFRH G E LT T A —a T H (P
FEE - i EE 0 H [ AER) 20 B R EE T L2 o7
LRI OWT, WE OB OFEIER D A
= ALICEHT DA EED D,

WIF 52 31 1 P R s & HR RS 1T 8 1T
% EHEE T X~ 8, EEERKRAEE OB
GBI 2 dbMEE-FER] HE L—X —F — X
ZIEH L, GPS 2/ 77 — % LRt H %
F—=REDMOT — & AT, i - Y
T A —na TR OEHE T T X~ EEE L O
HEERKRROEE L O OREEZ SN
LTWn<,

RAFFRIZ LD . ZE O ENE LT,
PITFIRERN 2L &2 TR T 5,

(1) 74 —uo 7 BT 5 EEOEEK
BHE O

2R [ 22 M (IMF) 28 20 2 8h L 72 B
(2, FEUEIRRELL I N ERRE SR 55 A3 A )
O SRS, ESR & iRim & o R
EHEREES AN BT 5 2 & 28T —
IR L, ZDOELOEEB O SN
WREOBEERICLVER T L%
R L7,

2 A HH T A —u 7 H W E EER
(SAPS) & HhRss R IEEL & oo B M

SAPS 3G KB ELIRFICHIB T2 Z & &
<HBITWDA, HBERIEEL & OFEMIZ %t
JEIARBA 2Ry 0382 < R S LTz, AR
28 ClIAbyEE-FER] HE L — & — Gl L7
SAPS & Hiifse S 1B L D BEAR 2 MR ISR~ 7=
AEFL. SAPS OHBLA SREER EIEEL (Dst) D
ot m O EEZ2RFSZ 2R L, £
A XU N RAT & PN R B D i fiE S R R R
D HLBE DFE B SAPS DARR D 72 012 13RI E B
BN GERF 2> O ¥ETDHZ LN
WEETHDH T & bR INT,

SuperDARN Hokkaido Radar seam7

; e
'E rﬁgi'l;v:urgdaw .
= - P e ™

S Velocity (m/s)

MLAT {deg)

25 & 8
g
O

<-400
=400

200

o

o
8
LOS Velocity (m/s)

MLAT (deg)

5 & 8

<=400

1000 1030 1100 1130 1200 1230 1300
UT (15 December 2006)

B 1. dbyEE-fER] HE L— & — CTER S
724 HEE & 7 a—(EE) & NE R E
Ral—varcionlerre—(HE 7
TR — " A U A ORI b =B
. FB: DAz —iE LT 2)DRERZEM 5
fii, FEED TN TFE: X 0 BIHGE R(EB) & R
FIZHH L TV 5 (Ebihara et al., 2009),

(3) B MR o B A i M B P FE L D AT 5

BN B TR S B H B R
‘o B P 45 L (MSTID) o ek & b i —fl) HF
L—X—LEBED HF L— X —OF — X%
FV, SRRHIEATIC L 0 SRR, BT )
EDORMEIZ DWW THEE & mEE CHE R
ENRD LT, D MSTID 23 B H
HHEEIZD Y REEEHEM L T\ 5 ATRE
PER B &SRO 2,

(4) B AR eV A R HE L O AR

Rt 7> & RS~ 5,500 km Z 8z CTRIE
BR324 [ O H B 4 1 o e Pl 4 L
(MSTID) 23, AARZF v 27 E J&Es) HD
VT a2 — L RIRFICBl STV A BRI
FEH L., ZEHICARNT L7- 555, MSTID & Es A3
WA CTESKMICHEAS L TWnWDH Z L
R L, ZOELKNEASEZRATIET L
BREL, Fio, HF L—4—B L OREE
g A 5 CHELUAI L 7= MSTID 34 o [l —xit
—DOXENDH D Z & LR LT,



ic) 1604 UT January 23, 2007

50N . ;f‘;ﬁ,” i
- 20 =
T y 3
X =
20 8
0d
45M
8 F
B &
0 &
-u.a% 4 E
e oz @ -|5§
ot g
oo B
-, | E
=3
4}23
| a3p
135E 140E 145E 160E

X 2. JbiEE-FER] HE L— & — il RE
R h A7, GPS Z{GHMMTH S 272
MSTID @ —¥k7t434ii(Ogawa et al., 2009),

(5) KM= FE P& SR EL DT 7T

F AL 7 [ R BE B R 3 5 B o KL
WG VE B BB B EL (LSTID) 28, HF L —4&'—
& GPS BLHE TR B S - Blg I i B
L. fEHT L7ofER, BlGeh CREEMEEDO T
e & $AEE 750 (TEC) AN ASER i LT\ % =
EOVHIAL, ZOBMRBN KRB OET IV
HETHHATE L LR L, 512,
WL E B ZDORTEDA X MMZOWTIX
EHEE Y o — VA 5| & 2 T R R
GLEEHERE L TWRWTD & 2R LT,

15 Dec 2006
Beam 0 0000 [349) to 0600 (349)

Event 1| Event 2

' £
50 A
g =
: 5
=1
e =
=20
H-45
kS
=
3
E-—4
s 40 !M _
“E
0 3
-
TRy
35 &
Eil]
30 amt
or® ™ 02%  03® 04 o5®  pe™

[ 3. JbyfE-kER] HE L— & — & GPS %1
FEHE THE & 2. 72 LSTID O Ze 2L otk
-f(Hayashi et al., 2009),

(6) ERHIERIZ L O EHEE LS O

2011 A HALKRSEEMPHEZ BN S s
o P PR B L o0 RE M AR MR AT A ATV, HUE R
10-20 237412 3. 5-6. 2 km/s DWW T4 5.
HWESHEEROEBNGTFET DS E2H
S LT, £, ZOEESEE T EEE
B DIEWEEE IITIE T 5 2 & 2R L,
BRI L DHFRE O L FIE A F K
EHELTEDNKRER T E EFICERL, E
BiEPE 7T A~ #EE o E IR 25 X L
TW5 w7,

SUPERDARN PARAMETER PLOT 1 Mar 2011
Habkaidos vel

SH50 0708 to 040 070}

Beam 4 15kms

aftectod with

w22 AT

W

oo Wi e ! A A
E e e L LT YL ! 17
50 i L4y A 1 H
3 - RULTL iy i 3
i ¥ | -4 i
48 -: E
=
§ | B
“f 7
I -
I e
i
t
o™ L [ [ oe* [

4, JbiEE-FER HF L — & —28H L7
2011 4E ALK PR B 42 | FE BRI EL 3
=9 5 #E1-(Nishitani et al., 2011),

(WFFEREH . DHIE 8 e OB HERTIEE 12
(=)

UdEEsm=C) (BH 15 1)

(1) Nishitani, N., T. Ogawa, Y. Otsuka,
K. Hosokawa, and T. Hori, Propagation of
large amplitude ionospheric disturbances
with velocity dispersion observed by the
SuperDARN Hokkaido radar after the 2011
off the Pacific coast of Tohoku Earthquake,
Earth Planets Space, 63, 891-896, 2011. (&
Hef)

(2) Hosokawa, K., T. Tsugawa, K. Shiokawa,
Y. Otsuka, N. Nishitani, T. Ogawa, M.
Hairston, and L. J. Paxton, Dynamic
temporal evolution of polar cap tongue of
ionization during magnetic storm, J.
Geophys. Res., 115, A12333,
doi:10.1029/2010JA015848, 2010. (FEFHA)

(3) Hosokawa, K., and N. Nishitani, Plasma



irregularities in the duskside subauroral
ionosphere as observed with midlatitude
SuperDARN radar in Hokkaido, Japan, Radio
Sci., 45, RS4003,
doi:10. 1029/2009RS004244, 2010. (£FHiA)

(4) Hayashi, H., N. Nishitani, T. Ogawa,
Y. Otsuka, T. Tsugawa, K. Hosokawa, and A.
Saito, Large—Scale traveling ionospheric
disturbance observed by SuperDARN
Hokkaido HF radar and GPS networks on 15
December 2006, J. Geophys. Res., 115,
A06309, doi:10.1029/2009JA014297, 2010.
(EHA)

(5) Kikuchi, T., VY. Ebihara, K.K.
Hashimoto, R. Kataoka, T. Hori, S. Watari,
and N. Nishitani, Penetration of the
convection and overshielding electric
fields to the equatorial ionosphere during
a quasi-periodic DP2 geomagnhetic
fluctuation event, J. Geophys. Res., 115

A05209, doi:10.1029/2008JA013948, 2010.
(EHA)

(6) Koustov, A.V., N. Nishitani, K.
Shiokawa, S. Suzuki, and B.M. Shevtsov,
Joint observations of a traveling
ionospheric disturbance with the
Paratunka OMTI camera and the Hokkaido HF
radar, Ann. Geophys., 27, 2399-2406, 2009.
(EHA)

(7) Suzuki S., K. Hosokawa, Y. Otsuka, K.
Shiokawa, T. Ogawa, N. Nishitani, T. F.
Shibata, A. V. Koustov, and B. M. Shevtsov,
Coordinated observations of nighttime
medium—scale traveling ionospheric
disturbances in 630-nm airglow and HF
radar echoes at midlatitudes, J. Geophys

Res., 114, A07312,
doi:10.1029/2008JA013963, 2009. (&FHiAH)

(8) Kataoka, R., K. Hosokawa, N. Nishitani,
and Y. Miyoshi, SuperDARN Hokkaido radar
observation of westward flow enhancement

in subauroral latitudes, Ann. Geophys., 27,
1695-1699, 2009. (&#HH)

(9) Ogawa, T., N. Nishitani, Y. Otsuka, K.
Shiokawa, T. Tsugawa, and K. Hosokawa,
Medium—scale traveling ionospheric
disturbances observed with the SuperDARN
Hokkaido radar, all-sky imager and GPS
network, and their relation to concurrent
sporadic-E irregularities, J. Geophys.
Res., 114, A03316,

doi:10. 1029/2008JA013893, 2009. (FEFHiH)

(10) Ebihara, Y., N. Nishitani, T. Kikuchi,
T. Ogawa, K. Hosokawa, M. —-C. Fok and M.
F. Thomsen,  Dynamical property of
storm—time subauroral rapid flows as a
manifestation of complex structures of the
plasma pressure in the inner magnetosphere,
J. Geophys. Res., 114, A01306,
doi:10.1029/2008JA013614, 2008. (&FHiH)

(11) Shiokawa, K., Y. Otsuka, N. Nishitani,
T. Ogawa, T. Tsugawa, T. Maruyama, S. E.
Smirnov, V. V. Bychkov, and B. M. Shevtsov,
Northeastward motion of nighttime MSTIDs
at middle latitudes observed by an airglow
imager, J. Geophys. Res., 113, A12312,
doi:10.1029/2008JA013417, 2008. (&FHiH)

(12) Koustov, A.V., N. Nishitani, VY.
Ebihara, T. Kikuchi, M.R. Hairston, and D.
Andre, Subauroral polarization streams:
observations with the Hokkaido and King
Salmon SuperDARN radars and modeling, Ann.
Geophys., 26, 3317-3327, 2008. (&FHA)

(13) Ishida, T., K. Hosokawa, T. Shibata,
S. Suzuki, N. Nishitani, and T. Ogawa,
SuperDARN observations of daytime MSTIDs
in the auroral and mid-latitudes:
Possibility of long—distance propagation,
Geophys. Res. Lett., 35, L13102,
doi:10. 1029/2008GL034623, 2008. (£ FHiA)

(14) Ebihara, Y., N. Nishitani, T. Kikuchi,
T. Ogawa, K. Hosokawa, and M.-C. Fok,
Two—dimensional observations of
overshielding during a magnetic storm by
the Super Dual Auroral Radar Network
(SuperDARN) Hokkaido radar, J. Geophys.
Res., 113, A01213,
doi:10.1029/2007JA012641, 2008. (&EFHiAH)

(15) Kataoka, R., N. Nishitani, Y. Ebihara,
K. Hosokawa, T. Ogawa, T. Kikuchi, and Y.
Miyoshi, Dynamic  variations of a
convection flow reversal in the subauroral
postmidnight sector as seen by the
SuperDARN Hokkaido HF radar, Geophys. Res.
Lett., 34, L21105,
doi:10.1029/2007GL031552, 2007. (£FHiA)

(3] (FF 102 1)

(1) Zou, Y., and N. Nishitani, Superposed
epoch analysis of mid-latitude
ionospheric convection during disturbed



periods with the SuperDARN Hokkaido radar,
AGU Fall Meeting 2011, San Francisco, USA,
2011.12.5-9

(2) Nishitani, N., T. Ogawa, T. Kikuchi,
Y. Ebihara, T. Hori, Y. Zou, K. Hosokawa,
R. Kataoka, and SuperDARN Hokkaido radar
group, Oscillation of SAPS/SAID
structures with various temporal scales
observed by the SuperDARN Hokkaido radar,
AGU Fall Meeting 2010, San Francisco, USA,
2010. 12. 13-17

(3) Nishitani, N., Multi—Scale Traveling
Tonospheric Disturbance Observed by
SuperDARN (invited), BAYSIS-2009, Irkutsk,
Russia, 2009.9.7-12.

(4) Nishitani, N., T. Ogawa, T. Kikuchi,
Y. Ebihara, R. Kataoka, T. Hori, and K.
Hosokawa, SuperDARN  Hokkaido Radar
Observation of Recurrent Propagating
SAID/SAPS Structure, AGU Fall Meeting 2009,
San Francisco, USA, 2009. 12. 14-18.

(5) Ichihara, A., N. Nishitani, T. Ogawa,
and T. Tsugawa, Nighttime medium—scale
traveling ionospheric disturbances
propagating northward observed by the
SuperDARN Hokkaido HF

radar and GEONET, AGU Fall Meeting 2009,
San Francisco, USA, 2009. 12. 14-18.

(6) Hosokawa, K., T. Tsugawa, K. Shiokawa,
N. Nishitani, Y. Otsuka, T.Ogawa, and M.
R. Hairston, Multi-instrumental
comprehensive study of polar cap tongue of
ionization during magnetic storm on
December 15, 2006, AGU Fall Meeting 2009,
San Francisco, USA, 2009. 12. 14-18.

(7) Nishitani, N., T. Ogawa, T. Kikuchi,
K. Hosokawa, R. Kataoka, and Y. Ebihara,
SuperDARN Hokkaido radar: Overview of 1
year observation (invited), AOGS 2008,
Busan, Korea, 2008.6.16-20.

(8) Kataoka, R., K. Hosokawa, N. Nishitani,
and Y. Miyoshi, SuperDARN Hokkaido Radar
Observation of Subauroral Convection Flow
Enhancement, AOGS 2008, Busan, Korea,
2008. 6. 16-20

(9) Ogawa, T., N. Nishitani, Y. Otsuka, K.
Shiokawa, T. Tsugawa, and A. Saito,
Simultaneous SuperDARN Hokkaido Radar,
GEONET and All-Sky Imager Observations

of Mid-Latitude Medium—Scale Traveling
Tonospheric Disturbances and Sporadic E
Irregularities, AOGS 2008, Busan, Korea,
2008. 6. 16-20

(10) Hayashi, H., N. Nishitani, T. Ogawa,
Y. Otsuka, T. Tsugawa, K. Hosokawa, and
A. Saito, LSTID event on December 15, 2006
observed by SuperDARN Hokkaido HF

radar and GEONET, AOGS 2008, Busan, Korea,
2008. 6. 16-20

(11) Shiokawa, K., Y. Otsuka, N. Nishitani,

T. Ogawa, T. Tsugawa, S. Smirnov, V.
Bychkov, and B. Shevtsov, Turning of MSTID
Motion From Southwestward to

Northeastward Observed by an Airglow
Imager at Paratunka, Russia, AOGS 2008,
Busan, Korea, 2008.6.16-20.

(12) Koustov, A.V., N. Nishitani, T.
Kikuchi, and Y. Ebihara, Subauroral
polarization streams: Observations with
the Hokkaido and King Salmon SuperDARN
radars and modeling, 37th  COSPAR
Scientific Assembly, Montreal, Canada,
2008. 7. 13-20

(13) Suzuki, S., K. Hosokawa, T.F. Shibata,
K. Shiokawa, Y. Otsuka, N. Nishitani, T.
Ogawa, A.V. Koustov, and B.M. Shevtsov,
Coordinated observations of a nighttime
medium—scale traveling ionospheric
disturbance in 630—nm airglow and HF radar
echoes, AGU Fall Meeting 2008, San
Francisco, USA, 2008.12.15-19

(14) Kikuchi, T., Y. Ebihara, K.K.
Hashimoto, R. Kataoka, T. Hori, S. Watari,

and N Nishitani, Convection and
overshielding electric fields in the
global ionosphere as observed with

magnetometers and SuperDARN during the
geomagnetic storm on 14-15 December 2006,
AGU Fall Meeting 2008, San Francisco, USA,
2008. 12. 15-19.

(15) Ebihara, Y., N. Nishitani, T. Kikuchi,
T. Ogawa, K. Hosokawa, M. Fok, and M.F.
Thomsen, Dynamical property of storm—time
subauroral rapid flows as a manifestation
of complex structures of the plasma
pressure in the inner magnetosphere:
Simulation and SuperDARN Hokkaido radar
observation, AGU Fall Meeting 2008, San
Francisco, USA, 2008.12.15-19




(16) Nishitani, N., T. Ogawa, T. Kikuchi,
R. Kataoka, K. Hosokawa, Y. Miyoshi, N.
Sato, H. Yamagishi, A. S. Yukimatu, and
Hokkaido Radar Group, Initial observation
with the Hokkaido radar, SuperDARN
Workshop 2007, Abashiri, Japan,
2007. 6. 4-8.

(17) Nishitani, N., T. Ogawa, T. Kikuchi,
R. Kataoka, K. Hosokawa, Y. Miyoshi, N.
Sato, H. Yamagishi, A. S. Yukimatu, and
Hokkaido Radar Group, Initial results from
the SuperDARN Hokkaido radar observation:
Intense poleward flows near the dayside
merging region at about 58 geomagnetic
latitude, IUGG XXIV 2007, Perrugia, Italy,
2007.7.2-13

(18) Kataoka, R., N. Nishitani, T. Kikuchi,
T. Ogawa, K. Hosokawa, and Hokkaido HF
radar group, Initial results from the
SuperDARN Hokkaido radar observation:

Nightside 1ionospheric convection in
mid-latitudes during magnetic storms,
TUGG  XXIV 2007, Perrugia, Ttaly,

2007.7.2-13

(19) Ebihara, Y., N. Nishitani, T. Kikuchi,
T. Ogawa, K. Hosokawa, and M. -C. Fok, First
two—dimensional observations of
overshielding by the SuperDARN Hokkaido
radar (invited), AGU Fall Meeting 2007,
San Francisco, USA, 2007.12.10-14.

(20) Kataoka, R., N. Nishitani, Y. Ebihara,
K. Hosokawa, T. Ogawa, T. Kikuchi, and Y.
Miyoshi, SuperDARN Hokkaido HF radar
observation of subauroral ionospheric
convection during storms (invited), AGU
Fall Meeting 2007, San Francisco, USA,
2007. 12. 10-14.

(XF] o)

(PEZET PEHE)
ORI (F o )

Py i
LR
MR
FHYE -
g
HFEFH B -

EWNs DR -
OBtk (B0 1)

oy i
LR
MR
FHYE -
Hg .
BSFEA A
ENA DR -

(£ Dfth)
I ERNASIL

http://center. stelab. nagoya—u. ac. jp/hok
kaido

(1) Wrgefks

7aa 2 (NISHITANI NOZOMU)
LRSS « KBS ERBRBEAF T - HEHd%
F7EE %5« 10218159

Q) By E 72 L
«C )
WotE TS

(3) HHEAFIEE

/IR (OGAWA TADAHIKO)
LR RT - HEHR
WoEE &5 61271607
(H19 O HIFIE/FH3E)

A5 42 (KIKUCHI TAKASHI)
KRR« KBS HERBREERFZE AT - #o%
W95 %5« 70358977

(H19 D HIFIEFH3E)

a1 Fn 5 (SHIOKAWA KAZUO)

LR R« KEGHERBRBERFZERT - #f%
9835 80226092

(H19 O HBFFE 53 HHE)

KiGHE— (OTSUKA YUICHI)

A BRE - KM ERBREIATZERT - HEZR
WF9EE %5 40314025

(H19 O HBFFE 53 HE)



