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Geomagnetically Induced Current (GIC)




Coronal Mass Ejection (CME)




Coronal Hole & Active Regions







2. Magnetohydrodynamics (MHD)
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Alfve n Wave (Alfven, 1942 Nature)
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Probabilistic Forecast of Killer Electron Alert
- in Geosynchronous Orbit
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Dr Yoshizumi Mivoshi iNagaya University) and Dr Ryuho Kataoka (RIKEM have developed a forecasting
system to predict the daily probability of 5 killer electron alert in gsnsynchronous orbits up to a week in

advance.
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Dr Ryuho Kataoka, a special postdoctoral researcher at RIKEN, said “ This forecasting system originated
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from a very similar concept to the weather forecast of precipitation probability. We will continuoushy
investigate the characteristics of the solar wind and radiation belts in detail and hope to contribute to

Sl =i
HVED

SO T 1H
Pyt e

EOOSVER A &

z
i
i
8p%
W P ol ﬁ%
= = M [0 I 4
It it
| g -
% f % B 1o :
l@ % I]I g :,E_'I _-FE ﬂ; Iﬂ'l % ﬂj}g é satellite operations”
?_%l % '§ = g j& % TL]%’ ‘% ':_F @ E‘[‘ llustration of spatial structure of eV
% = % & % &L ?3'1 g s EJ radiation-belt electrons
EQ?’T’.@I@ # )= i 5 S8 &
N &5 S W TIC LD = 3
‘ﬁﬂ%t%%%ﬁm?mﬁ N :
mli%"ﬁlﬁ@_i:ﬂ]@%]ﬂim’ 7t L §
GIVER L KW an s WE B siot ' -
PVokpparsaisza 4 sy AT :
25 40 10 L I L, At E L 5 gf?:} p
[ ["('Eﬂif:;"'g?‘g‘ii i =
Topr g REEadE 2
T LI TE I L LY 7 { :
i B T -~ . il i d:l _ (iU P fﬁ_ﬂ Gortesy of Windows 2 s Ui i, W e icws caiccs [SHUNUCE]
LTI T FTERR A L e
S i'i % T‘ﬂ% EF‘: - @ k il % g bt i E | thitp:/ /e isas.jaxa.p e/ forefront 2006/ mivoshiindes.shiml)
ERABRETLNTE S0 %
ﬁ‘i 4 TTWrix o ° ﬁ; F e = T 'ﬂ%‘ *x 1007680 01 00 UT updated
EJ @ g P &J_"‘ - 53[' g _'-|'7 _4- ﬁ} I’_ﬁ{ ‘lJ Today Tomorrow Zdays Sdays 4davs Sdavs
4 ’ TR i & il i i £ £
ﬁﬁm%w ”é B LAE— “ 4 ¢ K &
= il 38 b Ll B g i = X 2 % % 50% 20% ﬁ ﬁ
8= =
[ igure i table shows the probability that the 24-hour maximum value of 2MeV electrons in a
'E g“ | Shtog zeusynihzuusilrbnhwme:ceed :jh: P‘JOA.:/SEhC j.inh level of 1,000 PF‘U. T»:j :’;r\ejcalst is updated every
E E Iﬁi' ,%_ day by scientists between midnight and noan UT. “Today™ means from midnight ta the fallowing midnight,
® oot 'L: uT
28w
= g =kl Copyright (@) 2004 Japan Aerospace Exploration Agency, Al rights reserved  Site Folicy.
E ;; g .Eq pyriel P D P gency, el
€ g




FATAHICERZGEV R

o MEHRFEFIIKREEEREINETNITIEZ S,
- DRI | ERFECON TS,

o AF DN RDEEIDRASHIZIEYDDH B,

- KIZREBEKRFHE
* Miyoshi and Kataoka (2005 GRL)

« Kataoka and Miyoshi (2006 Space Weather)
— KNz REESHNR

* Miyoshi and Kataoka (2007 JGR)
- KERZEENR

« Kataoka and Miyoshi (2008 GRL&ANGe0)

* PERICIEREA




20
10

B(nT)

i

.0

1.0

0o

5.5
5.0
4.5

legTiK) loghice) Wikm's)

Dst (nT)

N5k S

CME-shock 1{1 996-2007)

|
5

|
B3
[=]
i
.

days from shock

-4 -2 0 2 4

days from shock

|
en

s

Lo
log flux {/ecm® sec str)

[ E—
]

Dst (nT)

BinT)

logT{K} logMifce) Vikmis)

EIRFFIE

CIR-stream interface (1995-2007)

20
[t}

days from interfoce

Kataoka and Miyoshi (2006), updated

(]

]

log flux {fem® sec str)

AN OERE

G

sg Ei.&



Probability (%)

—_—
o 0 O
o O O

RS R B

AI5EDRED

HIEDY | HiHEE

N0

Ill‘J

1Y

EilCIRTFL TRE<EILT D,

COMEEZFIALTNOAAREZEZ HHERD IEFHEL T A A EE,

away : Aug, Sep, Oct, Nov
toward: Feb, Mar, Apr, May

—8— Vdw>500km/s 34events
-@ - Vdw<500km/s 41events

I I | I I | I |
[ (2) ! 1
1000 PFUE
i &
I -0
40} . . o-® -
®--0-_q 1
20 ¢ }
0 Ll
-3 2 -1 01 2 3 45

days from stream interface

100
80
60

a0|
20}-e
0

days from stream interface

Dec, Jan, Jun, Jul

@— Vdw>500km/s 23events
- - Vdw<500km/s 37events

toward: Aug, Sep, Oct, Nov
away : Feb, Mar, Apr, May

—8— Vdw>500km/s 22events
- @ - Vdw<500km/s 20events

Miyoshi and Kataoka (2007)

i I | | I | I | j I I | : | | | |
[ (b) E o] 8olL©) : il
>1000 PFU ! . >1000 PFU |
- : 1 60l i -
! - DO S
- : L -
= 3, ® . — 20 i T .- -
A N R ob—t 1 1 1 1 1
321012345 321012345

days from stream interface



http://hbkswl.stelab.nagoya-u.ac.jp/

Contents TOP DIFF LIST SOURGE SEARGH HELP PDF RSS LOGIN

e ENGLISH WERSION

s JAPANESE VERSION ENGLISH VE RSION

Link
B aion Belt HBF Space Weather Forecast
Models
What's New
o MNOAASSEC
s MNASA/GSEC 2007 /08/20 Engish version open Space Weathermeter Ver O installed.
e LICALASE 20071150 This webpage was introduced in Asis—Pacific Fegomnzl Space Agncy Forum
. d%}{Tﬂf’SEES 2008/02./25 Wiki version open
L ]

20080414 Reliakility rank (A,B.C and ¥ is indicated.

Space Weather wWeekly Forecast

Info

2008/ 04/ 25(Frid 05:30 UT updated
s NOAASSEC
. 5 Weather.
A SET;EMD?-,?:;r e Today Tomorrow 2days ddays 4days ddays
LR O BF S8 OF §F
Japan & & & & & s
o NIGTI 50% S50% 0% 0% 0% 0%
e MIZTZ / E E .y iy .y

Real Time Data  Stream interface arrival: 200804/ 23Thw 2 days after the arrival.
Expected next stream interface arrival;

s HINODE Mote: (Forecaster: RED
e STEL/IPS



)T IWEA LKGET—2D 5

REAL TIME AGE MAGHEWEPEM

-E- ] R | B [ | B —

=

® -5 —
1 —

o R ¥ ":'.:'; ot
g kg bl it hg

-2 a i
daya from $008,/03,/04 0008 LT

AL D AR (BEfR A E ) O B3R



ETIOHROEE. BRI BR

y

X

¢ FHXSX

ARV,

5. EDQOKBEBED, ECSDIZHBRNH DD,
o KEERILELZLIEFITIELGLY, SBz=-5nTTIEAR+5,

o KM OLMBKFETRIETITILIAALIZAL—30%ES,
— ERTHHOBUETIHA,
— ERKREFEE(MHD)IZEZE, #UERMIZEEL,

- BARREZFAMLETILEHRET S,
o UTNLNEALIFIZFELHFMELY,

« HEFEHRXITHEERT D

- 1THEXFET, KR LRGRTDHLPDIGFIEITHRIEZH
EAFHRIARKDEERA,



FERXZAKX GA1Eam)

Real-Time Seclar Wind Spoce Weathermap

2 days before 0.0 day (ki s}
| 1400
703
1200 4
103
1003
£ o BOG
=
BRI
-100
400
=205
200

-0 —{an a 100 200
X{Rs)



FIEFERXI P (GEFm)

Real-Tirme Sclor Wind Space Weathermap

E= 300.0 kev
9 T T @ =
1.0 doy (km/s} i 8 T T T T T T T P 2%
1400 B 7 ] k
5 i
x L & ]
1200 i ; 3},
2 [] 3
1o0e i ] L i i L i i L i i =¥
d -2 -1 ¢ 1 2 3 4 5 & 7 B
s 0000000 E= 20000 kev
Gl g [ T T T T T T T T T - 2‘;
] 7 g
800 E g 1 53
3 L g
—_/_——'—_‘_\_\_\—;——-_ 4 “}
400 E g“’ = ELEEL ERL TER BELTRE BE 15;
" | ] L " L L " L L A L ,‘EI T
o T"‘ID{:: _: -2 -1 ¢ 1 2 3 4 &5 6 7 B
-200 ~100 0 100 200 i !—_—‘Hﬂ——_—_————:
RSE) = 1.8 =
Wed Mov 21 15:0309 2008 o.1E E .33 2 MeV eleckrons of GEO
1 B3} 1R x E
114 1 ] . F g,
g oF 1 o g i NS
1900 [Ty 3 I @ 1000 p __‘_,__/{
1'0“ . tél 100 Af 1 ] 1 1 ] 1 1 1 1
1000 =& 0 J 4 f fi L -z -1 0 1 2 3 4 85 B 7 B
Time {day) =
tima (day) 1 =May-2008 1507
800
Wed Mov 21 15:03:22 2006
800
00 REAL TIME ACE MAG+E! REAL TIME +PARTIGLE+MAG
200
—00 -100 a 100 200
¥RS)
Wed Mov 21 15:0510 2008
3.0 doy (rn/m}
1400
1200
1000
800
800
400
200

=200 =100

100 200

Q
(RS
Wed Mow 21 15:03:11 2008



MHD equations: GLM formulation

(Dedner et al., 2002)
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Radial Magnetic Field at 50 Rs {(nT)
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