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Magnetic storms during solar 'mini-max’

HEE I AR T @R Ty 7 AT
EBIHARA, Yusuke* ; TANAKA, Takash? ; FOK, Mei-ching’

VIR AEAZBIESEHT, 2 JUNRE, SNASA GSFC
LRISH, Kyoto University2Kyushu University>?NASA GSFC

Large magnetic storms, such as Dst being less than -100 nT, have rarely been observed during Solar Cycle 24. One of tt
reasons would be a weak driver in the solar wind. We focus on another possibility; the influence of the solar EUV radiation on the
storm intensity. According to the ring current simulation coupled with the ionosphere, the intensity of the ring current becomes
high when the background ionospheric conductivity is high. The reason is that the shielding electric field is weak and ions with
energy of the order of keV penetrate deep into the inner magnetosphere when the ionospheric conductivity is high. According tt
the magnetohydrodynamics (MHD) simulation coupled with the ionosphere, the convection electric potential is weak when the
background ionospheric conductivity is high. Thus, the ring current is expected to be weak because the keV ions are primarily
transported from the near-earth plasma sheet by the convection electric field. This is opposite to that expected from the rin
current simulation. We evaluate and discuss the overall influence of the solar radiation on the intensity of the ring current.
Keywords: Magnetic storms, Ring current, Solar Max, Solar radiation, lonospheric conductivity
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We are developing a real-time numerical simulator for the solar wind-space-magnetosphere-ionosphere coupling system usir
next a generation magnetosphere-ionosphere coupling global MHD simulation. The feature of simulation has an advance
robustness to strong solar wind case because a triangular grid is used, which is able to calculate in the uniform accuracy over tl
whole region. The resolution is 7682 grids in the horizontal direction and 240 grids in the radial direction. The inner boundary of
the simulation box is set at 2.6 Re. We want to investigate the reproduction of the magnetosphere-ionosphere simulation result
the case of strong solar wind. Therefore we compared the simulation results with the observation of the Bastille day storm ever
(2000/6/15), in which the solar wind velocity was above 1000 km/s and the value of Bz reached -60 nT. In this lecture, we will

report the result compared with AE index, CPCP, and artificial satellites observation.

F—T—R: JO— USRS 2 2 L— 3 >, WA, M B 5
Keywords: global MHD simulation, magnetosphere, extreme event
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lonospheric convection enhancement for extremely weak ifT) interplanetary mag-
netic field
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Grocott Adriarf
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EHEE 2 Usxiiid ISR R ZE RIS IMF) b5k B2) IC K DT NEEDE L THIBN TV 5, IMF
MNEmED & &, BRIOEBEEREICE T 50 b5 DungeyD ) %72 3 ic kb, BEEETIX IMFB, ODKEX
WKEEB % 2 BILRHRA IR E N E, THUSKH U IMF JbmE o & Zicid 2 BVRIE5HED . IMF B, IZXIZFE A K
17 U O KRG B - B R O RS A BRI D82 E B E N TV, LA L Milan (2004 1350058745 5 il 157, IMF
Bz OB E UTHudEGHR AR T > > v )V R TAER, Jbm &It UTHEmMIC 25kV FREORFRZ "B L, fhHfA
OMMAHEAFHZ 5137 10kVEETH 28D & U, IMF JbmEREOXHRIEHEM Y a7 > g > L MilEREE) a7 3
VORETH B EEERDT T WS, 7T THAIE SuperDARND#HET— % X— Z [Grocott et al., 2009F FIWL T, FFIC
VLI E IMF ISR % BB R DI E 2 RISz, ZOFER, IMF OHtHHED InT Afo & &, InTLLEIC
FETEEE R L S N A EmZ R R Uz,

R ORER A BEEE RO 2 fRIA T % 72, 70—V MHD &2 2 L—3 3 Y2 AW T IMF #aHEhs 1nT A&
D IMF 109 % W5 8- BB R R 2 FE Uz, SRR O bIZBI & Fsic A S, ZDJEAIE IMF Og{kic
Ko THABEZRA T TR Z > Tk ENE o2 L Il Uz, b IMFICH LT, TR —REH AT
DORNICHGEDNROTED D D, TNV —ADED T T ARBAZHN TS, LML, #HWOIEAE IMF IS LTl
ZOMEIIEAT B, T OMMEIEFEBOMKIEHRATENIO ERERL, AAT-= 2 MVERGEIC J-ENATH S
A F BB ZIEHET B, FDX A FEICK > TR IR ERISRIE S NEBERRS L s lcmbtE b, O
WS X BB A A F I, NG TH % X > —H A 7))L [Dungey, 196 1R E/ERH & 13752 8D TH %,

SV E—RUNAD K S I KEEID YT VR I X AT ERE B2 BERIcHE S EEZ bNE, TS5V
RI=X LTI ERD X S Rggundtim & IMF D EM#kE S 5 iTREMEN D O . AZHERERkD S5 > R =< Lic Bl
% BRI S BN B D TFHNCRI TS T ENTE S,

F—U—F:MHD ¥ I 2 L—3 3 &, Wi PR, FRRERE. SR
Keywords: MHD simulation, severe space weather, M-l convection
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SuperDARN studies on possible grand minimum influences on geospace environment
SuperDARN studies on possible grand minimum influences on geospace environment

TR & 1*
YUKIMATU, Akira sessatl*

USRI, RRERITERFGERE, * M AL ERER S
INIPR, SOKENDAI,2SOKENDAI

The current unusual solar cycle is thought possibly to be the beginning of so-called Grand-Minimum period when solar ac-
tivity stays at a very low level for a considerably long period. If this is the case, geospace environment (e.g., solar wind energy
input and high energy particles distribution) might change largely and consequently resulting in e.g., less frequent storms an
substorms, shrunk polar cap and auroral oval and unexpected environmental changes in upper atmosphere or even global clim
changes. Such a view is one of the important scientific issues in new SCOSTEP VarSITI program (2014-2018).

SuperDARN HF radar network is a powerful tool to monitor fundamental ionospheric physical parameters to investigate global
electric potential maps and the dynamics of ionospheric and magnetospheric plasma convection under a variety of solar wind ar
magnetospheric/ionospheric conditions.

SuperDARN HF radar network and various ground-based electro-magnetic field/waves and optical instruments at manned ar
unmanned stations have been deployed in Antarctic region - which are powerful and unique tools to study storms, substormn
and M-I (magnetosphere-ionosphere) coupling processes. Using these instrumental setup, the influence of current solar activi
changes on storms, substorms and a variety of coupling processes in Earth’s geospace environment should be investigated at
opportunity by collaborating with in-situ satellite measurements (e.g., THEMIS, VAP, ERG) and theoretical researches.

How SuperDARN and NIPR Space and Upper Atmospheric Sciences Research Group can contribute to this particular im
portant studies and what can be expected to be done during JARE (Japanese Antarctic Research Expedition) project phase
period (2016-2022) will be discussed, and how polar cap sizes and cusp latitudes, global convection strength and cross polar ¢
potential have behaved depending on the past solar cycle activities and under current solar activity will be studied and show
mainly using long term global SuperDARN observation data and influences of possible grand minimum will be discussed.

F—7—F: SuperDARN,7'Z > R X == Iy, (ECKRE BN, Mol i S, FREERERHR, sl kG &

Keywords: SuperDARN, Grand Minimum, low solar activity, polar upper atmosphere, ionospheric convection, cross-region
coupling
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Characteristics of equatorial Pc 5 observed by the MAGDAS network under high-speec
solar wind conditions

FRAS BRRK ™ A fivy= 2 5 3501 BRI Y fdfE: 4] 2 Belis ] 2
AKIMOTO, Kaisei* ; FUJIMOTO, Akiko? ; YOSHIKAWA, Akimasa" ; UOZUMI, Teiji? ; ABE, Shuij?
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IDepartment of Earth and Planetary Sciences Graduate school of Sciences Kyushu Unietsityational Center for Space
Weather Science and education

While investigating auroral latitude Pc 5 pulsations, Baker et al. (2003) and Mathie and Mann et al. (2001) found that these
pulsations have a good correlation with the solar wind flow speed. Also, Mathie and Mann et al. (2000) found that auroral
latitude Pc 5 is related to relativistic electron flux variation in the radiation belt. There are many studies about the characteristic:
of auroral latitude Pc 5, while equatorial Pc 5 received little attention because there are fewer observation points in the equatori
region. So, we investigated the characteristics of equatorial Pc 5 under high-speed solar wind conditions by using the dat
from dip equator stations of the MAGDAS/CPMN network (Kyushu University) during 2005/01/01 “2013/12/31. We found
that electron flux enhancement is preceded by an intense activity of Pc 5 at the dayside equatorial MAGDAS stations during
2010/08/2472010/08/27. Reeves et al. (2003) showed that different types of relativistic electron flux variation are observed afte
geomagnetic disturbances such as magnetic storm (i.e. not only increase type but also no-change type and decrease type).
statistically analyzed the dependence of equatorial Pc 5 pulsations on the relativistic electron flux variation.

F—7— R: MAGDAS, fi{/%iH, Pc 5
Keywords: MAGDAS, dip equator, Pc 5
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Prediction of the Auroral Electro jet index from the solar wind

A R =hf b B R SER S HTE R
YAMAMOTO, Ryota'* ; MIYOSHI, Yoshizumi ; MIYASHITA, Yukinaga' ; MACHIDA, Shinobu'

LORRA T BRESISEAT, 2 it R R
ISTEL,%Nagoya Univ.

A—OFEFBICY T A M—LOEEE LTA—aFE8 (AU, AL, AE) DH 30, ZOEHOTIIESHOTH
REOZLZHET 2 C LICDEN B O FHRKATIROBUEND SEELRHFETH 2, D, AW TIE. Goertz et
al.(1993)DBIFR L7=7 /)L dV ALz L, KGEVST A—2Z2 A1 LT AU BXU AL 5o Z (b Z5ET5a—F
DHEFEZEIT>TWVD, TNETORRBEXUHIANRRE & LT, 20009~2008F0D ACE fEDERIMAE A1 L T1
T L ICEMNZE AU 55O LD ERTT> 120 BIFELTcETIVOMEER MRS % T OIS AT IVA T T DRt HEZETT-
LT A BMARTOBRETH >, AHHTIE, FIFLEETIVOME, BXUMALAREZ AT LTAU., AL 1§
MO EZ T T25THIAZHE T 5 & &8I, AU, AL 5B OFHMEE OKGEE DBERICDOWTERET 5 TFETH %,

F—U— R AUSEEL A BAREL A LIRS FHEAK
Keywords: AU index, AE index, AL index, Space weather
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Analyzing the influence of the solar wind on climate during 1900-20014 using correlation
maps

Pi N R T
ITOH, K|m|nor|1* : KAWANO, Shoh'
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Hax, KBROKIEZE RIS 1=, HREKEEIEE (aatff) LHRSURE OB T L ax sy g vz —
> (EARIRE), AR T EREIRE R L) & OBfRZ, MBI GHEIRE ORI 21 ZHOWTREI LT\ 5
FHE 72 2R 2 BR. QBO (s pk e EUE —AE4RE)) ONAHICIED < B{EDARBEMNCEETH S T EWVnh - ’Cb\é R
MDD RFEE O DEEMED EOHIRIE 194240 5 TH %, LA L, 1900 F Tlll> T QBO DNiHEHEE LIzHEd H
50T, TTTRCTOTF—%R%ZFH LT 19004Eh 5 20144 F TOHARNC DWW TN 2175 72, MHBORFMEIZ T & L
T20FE & LTz,
19424E0 5 OHIRIC DWW B EN/=T L a7 ¥ g o3\ x—2 L OFLIZ. 19004Eh 5 1941FEDHRTIC DWT
ERONZ (K12, UKD, 1900 FENS5—H LT, KFMIETLaxr g 82— (HE> TEURID) k&
B BEEZ T0ET oz, 8. 19424E~20144FE CTHIIIE N 7= EMRNCH > TEWHBEZED R FEL T
(B Z A EPE A IO FHEE) Cld. 19304EEICAHBIDRF S ANils L Tz,

F—TU— R KB3E, &8, 7L ax 7> a 82—, AdRE), AT R ARE)
Keywords: solar wind, temperature, teleconnection pattern, Arctic Oscillation, Pacific Decadal Oscillation
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Influence of solar wind and ozone on the temperatures of the troposphere and stratosphe

s AR
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KB ATEE) & HIBR A R DIREZ(LISAHBIRIRIC H % T L IEEBEW R WD, ZOJRKIEIAS M TldaL, T DORIEIC
U THE TOMFERRE [1] ICHEDE, KGR E A4V VUHHIBRAKIC S X BB DWW TONTRETd %,
Sl KEFEOWMEZHET 272D AEKRUD s t iET—2Z2@H L, 4V 2 & ik K O pkEE o &mo
A2 T LTz,
¥, RN RS BICH Tz > TRICFICHFER Uiz, KEETOA Y TS E P P—NO x D280 U VIR
I PCid % nlREMED Y % [Callis et al.,2000,2001;Langematz et al.,2005;Rozanov et al., 208§ & TAEK S NizA YV ik
it E NSz, EPP—NO x BMKOA Y N E B2 52 T 5,
fRFTRESR & LT, MIKIciB13%2 500 h P afmdkiie 8 50 h P afid&ah balB Lz a UV 2 —2 a5
(SST) &, AESEEEHBEBERICH D, KT Q B OMWPHEDKFIC Z DIEAMH, DT EIF KRR E S @ )b
F—hiFOWIM, BB 5 KEEA Y > 2D S, MREICEET 2 HFEREZENEE 5 LT, KRDLEE
I 52 T EEED S %,
LD T &S KIGROFEIC XS REEA Y >V OZEbIE, SREOKREICEELZS5ZTVWS T EZRB LTV 5,

[1] B A, HIERERERISHAKZ2008—-201 4

F—T— R KR, 4>, 5, A EfE, D s t 4588, RREE
Keywords: solar wind, ozone, tropopause, AE index, Dst index, stability of atmosphere
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Study of process of the generation and disappearance of coronal holes using trackin

module

DA KZe s S et BT 2
KANO, Ohzord* ; IMADA, Shinsuke ; MACHIDA, Shinobut

LORR I ERER B T
!Solar-Terrestrial Environment Laboratory, Nagoya University

SDO(Solar Dynamics Observatof@ i #&#k & N7z 4 DO LiEFERE (Atmospheric Imaging Assembly : AIAPETHI7—
2 XU 2 #0D STEREO(Solar TErrestrial RElations Observatd#ye iC 5§ X N 7= KB A2 E (Sun Earth Connection
Coronal and Heliospheric Investigation : SECCHIEIT— 2 5 K5 a1 ) R — )V ORI A b 7Z28 5 HEEEY 2 —
WEER Uz, £z, ZOEY 2 —)VZEAWVTAKEanFR— VDR « AR DIRNT 2175 Tz, SV iz H ik
HEY 2=V FOFIETKRGaaFR—)L 7z HEikitd %,

(1) 3DDHEEDOKIGBINT — 22Dl EH b, KEFEHED A)VA ML=y TRIEK

(2) IS & BRI D W T ana F R — )L Mgk & 75 % Sl 2 M

() RE T K ZMMHICEED W THUNEIEZHERR U, JBE S & 7% 5 iz e

@) TERR LTz X))V BV~ TSk U T fits x5 Ligdh

AWFZETIERRS 360 2z WG % 2 & T, d@HmMcKEanFR—)LzBHd 5 ENARETH S, TTh
5, BEICDOE> TH—OKGaaFRZ—IbHNEDXIITERL., EDQXSITHRT 20 EELL, MET 5,

F—TU— R aaFR—)b, HERRH, XV bvsw T
Keywords: coronal hole, automatic detection, mercator map
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Reception of real-time solar wind data from DSCOVR and its application

Ef— AR B AT
WATARI, Shinichi'* ; KUBO, Yuki! ; ISHII, Mamoru'

WGt AR

INational Institute of Information and Communications Technology

201542 A 11 H (UT) I DSCOVR (Deep Space Climate Observatoypk[E D r — 771+ NF)uh 5415 EiF 5 iz,
DSCOVRIZ. NASA DRl E ACE (Advanced Composition Exploref) ik ¢, #1OFHRKKDIEDDOEMI v v 3
vExoTe, f1B LT, KI110HMFITT V5P a i (LD ICHET %, DSCOVRIE., Wi 3D 1ML 157
il SHEE 3Ky, R, HED IMEE 10MEE ) 7V R A LTHREET %, DSCOVRM B DT — & ORFEL & KR E EIK
DR ET— 2O DN TIRE 2T .

F—7U— R KB, 7HK5X L1, ACE, DSCOVR
Keywords: solar wind, space weather, L1, ACE, DSCOVR
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SCOSTEP-WDS Workshop on Global Data System for the Study of Solar-Terrestrial
Variability

e % 1
WATANABE, Takashi*
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KIGHIBRR B - RI2ER B2 (SCOSTER & ICSU MR T —% > X7 L (WDS) OHERIMFEEE LT, EmfEye
FoE 2 SO KHERREBIN T — 2 O RMEEE, RIRS, EIRIG . 7— 2 OF%E L fFIH. 7 — 2 25 O 1E 275531
fifi> AT LOWMENZFIC AT 72IGENC BV T, i Oz mmibic il 7o IS EscHi & ek 2175 . 72 SCOSTPDIZ L4
¥TdH % VarSITI (Variability of the Sun and Its Terrestrial Impac®)iE & 7= AT HARIC 381 % @B 7 — Z 12DV T
IUGONET 2 EDHRINT — XS AT LI X > TA YT A VT TEZEEZ R L, HROMRZED 5, 2
20159 A 28 — 30 H. &=HiE (D) EHGES TR,

#o—v—F: EERIEEE (ICSV) |, KIGHIERRYIEE - BlRE S, MR T —X2 2 AT L, VarSITI, 7—%, =7 > 3w

7
Keywords: ICSU, SCOSTEP, WDS, VarSITI, Data, Workshop
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