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"HAT : Carrington, R.C., (1859), Monthly Notices of the Royal Astronomical Society, 20, 13.
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2HFR - Green, J.L. and Boardsen, S., (2006), Advances in Space Research, 38, 130.
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SHYFR : McCracken, K. G., Dreschhoff, G.A.M., Zeller, E.J., Smart, D.F., and Shea, M. A., (2001), Journal
of Geophysical Research, 106, 21585.
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‘HFRF - Miyake et al, (2013), Another rapid event in the carbon-14 content of tree rings, Nature
Communications 4, Article number, 1748, doi:10.1038/ncomms2783
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SHHFR : Maehara et al, (2012), Superflares on solar-type stars, Nature, 485, 478-481,
doi:10.1038/nature11063
SRR - Shibata et al, (2013), Can superflares occur on our sun?, Publ. Astron. Soc. Japan 65, 49
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SHiFR : Gopalswamy, N., (2006), Journal of Astrophysics and Astronomy, 27, 243.
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SRR : Baker et al, (2013), Amajor solar eruptive event in July 2012, Defining extreme space weather
scenarios, Space Weather, 11, 585-591, doi:10.1002/swe. 20097
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CME ARSI LEF B 1-BF(C, KIGRA MBS & HRE DA E DG ZERF>TL
% & KBRDHIE L HMRBIRADEENTEHELH D C L2k > T, KBRS EIE
[CAYRHRPT K BDHBRBICAYAALZHFIX EBRBERAOFERICEEINDS,
FEMFOEENETT & RENTBERBEAZRSRELE L. HFMENTTHOH. LW
F—ASFHNE S, RAKIC. RAICBBEIN A SO FIIEIBEROESIC K&
2T, HERARMANTND,

WHAR - KRS ELRIFT HP http://www. kakioka-jma. go. jp/knowledge/qanda. html#4
AR - [KKTHEESELRIFT HP http://www. kakioka-jma. go. jp/knowledge/mstorm_bg. html
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HMEBRAZERAN EEOREBRFIL. ERISEAF IZ LA > THIGENR L > TKL
50T, FYTZ L (BY) #IL. E (+) LB (—) OHFABIZE =6, ER
AEND, FOERITHKEEOREREDEEZLIDEAL F—FYRDEDTHY.
FITHEAANZERNS (FERER) . MERERDED ML, thETEREICHY,
MR EEFEMEIZES, LIzA-T, #ht (AXFOHERE) TIE. HEKKES
ADBALT B, DA% EHE (Main phase) & L\, FD# D EITE S % B840 (Recovery
phase) @4 LME#4E (Last phase) &ULV5, HKEISHEKREDRR THHH . il
ROBECREICK VMBS ETIEORETEL S,

Q@ABRDFEEEHIGICEYBERNSREELT
S ORI RIS K EOEHE)
CE)EHIZBVTA—OTEFTH(HTR—L)

NEBRTHIENEZL
R@HEEABELS TSN TS A
FA4 (M SEOVAE)
RER
K& KI5, e
HhER
OXRBERDE AL ‘
HhERIZEI:ZE

GERERBMERICHEEL THRES AR
BREIZES (R A0 REE)

AR EICEST O—/ Lt REEL
(DstiEfTRESH RIS, LBERIH L R-F)

HhER CHSERS~NOIRILIF—
DEH (AR

12 AL i
8 L

ORBEROEN A —OFEBMBEY. BEICEEZD

BOA—OSOTybERNRATRER
R BELA R & (RFEE)

| @R0%kiER2 (EER)

BA—OZEEN (YT A—L) ITHSIBEO i T IEE,
(AEFEHTRESH RSN D, ALBRID SRR

E 2.1-16 BWKEOAH=-XL
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Q) KB L7 LHRE (F&H)

UEICKYBELEXRBIL7 EHIENFTEDIE. UTOELSYTHS,

KBTI L7 IERBHIGICERB SN I RILTF—DBRENERIRETH S,

KEILT7HERET 530 FEEMHE (CME) AthEESBE EHEERT 2R,
MSEANREL, M EFEEREHFET S,

AIBET L7 DREEARZFRACHED, BRASHTOWEIREIL7ODRRKIRILE
—1E 10 Perg BETH 5,

RIS TLARKDELEE. 189 FEDNFY ) U FUERTHD,

BAREGHN S, 775 FEIZF XY b2 - TLT7D 10 EEEOBEXIBEROIRG
REOM- TS,

KEEDODEEIL7TIE. Fv )2 bO 100 FEEDRX—/A\—T L7 H 1000
FIL—ERENHEETREIVYBDI LT IMELDHS.
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2.2. KB 7 L7 DA L HRADEE TR
(1) FEHXR

FHRRDREABGETHS. KElF. ChETH 46 EELLEOERICHI-YiESER
[TTLAN., EOEREFIKENANDLIZEDLIEMEICE>TRELLZH LTS,
KENGIE, ERICES>THBLGAPROALG LT, AELGERMEOXIE. HHVEE
IRINF—RFOTSRATLEFENDIEREF VARG EABEEHT IS,

Chloxt LTHEk(E, 2 DDREGIHERZRF > TS, —DIIHIKOEIHETHY .
BMRBEEENRTWS, CABKEN S AKRERLEFEINSIEREFTUIEEENDAR
MNHEREREICE DEHLTLS, $5—DEBEOKRR (BEEXAR) THY. X&

PENEDMRIZBELDEB VTS, ChoD 2 D20/ 7HKEEEN S ithEkD &
WmESFO>TLD,

Astronaut exposure

EERE
Communications trouble
Solar wind

Iunosphere

=

" ABELEIE ) . EuEL S 5E
\ Solar wind disturbance) . . 4. EF 2 ¥ 25 B Qeipheric i nance
" = Z£~3days SRllite orbit fluctuatio™-aas Rt

BEER Radiation belt

Current induction

e

e R
\_Geomagnetic starms

Space weather: cause and effect

FHRRELORELRE

H 2.2-1 FHEREBIORLELES

EELARBILZICES XBOEXICK Y EETEO D (Al & FIEN 5 8EDOE
FEENAKESEZDE, ERORIARY BEBEENREET D, -, KBEILT
2S5 OME iz I & Y KIEH S SNz KGR, fz E - FHBROMIS & RIE LT
WAR (ARAE) [CAWLWTWSE, BEDONUTHERICELNT. COHRD—EHiH
HOZIEETIET S, COLSLTHEIZIE., hEOXKKBEON-HIAIEHEH D
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[FFHRAT—aVICEELRS, Tz, HIROXKID—FNMUICH LEHENE SN
HLTEREEBIE. MELEDA UV IJICEEEEZ S, SHITE, BEHIZE
RERL. ZTDBRICK > THHSLEET 5 LREICELMEE LFEERNTN DS,
FHRIFHIE. COLSIGKBENSDEPLER. KGR, £D/N) 7 LG HHBRD
HBRBEOBESRARMNED S STRECHLIN. ATHEOHEOBEE-RE(2T5
[CESWOIFHEESAHTARMLNHINEERLTFHRI HLDTHS. LAL., KIBED
L7DHREFRE. BREALARLIZEE>TLWEVLDOLRKTH D,

ISES it #—F ”’"_d_l—);lbcwmﬁfﬂll B
OFHiE B LU — —— ——

F—2ND% 3alb—ay

Web7 7 A%

K 158,057/ A

1 e-mail & 8

| 0271#(6/208%)
FAXZEREL:

s l_'_1]’FI:(6/2';'!&4'5_)

NICT FEXSR PR 5—

EANOEGI—F G2 ERAKE. MERFRHEE. EhE
XE. LRV ARE. MERESEE. KF-AAKEF
FHHE. TIYFLTRR F

B 2.2-2 NICTFEHXIFPHEV2—

NICT (HRIZITBUEAN HHRBEMEHE) OFERIFHEUZ2—IX. BAFR 2K
0 FICFHRIBBZHNT, 24 KERFTOKRE I L7 DRERERR, HEKOSIRIL
F—HFORKRIZOWTFRIL, FRIFEICTV T TH A FTERIHEEHIC, BiR
BRICEFA I THLEREEEL TS, FHRIRHIE. Web 7H XA 16 HHIEE
SR A—LLRENIFHAEEATLNS (FR2656 A 20 BRE).

A—H—[F, BEHELHMERELEAIFBEZEAL TS OHE. MZERME
H,BAFREROTIFL7ERGCLEEREREZE > TEEZIT>TWSAIL, EAE
FEGENFIALTLS,
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ER RAEMZEHE (CAO) BN BE - MEMDETHEEFICRELGTHIEAESME0

[REWRERTE,
B, FHRASBRESODAHALISFINTEEDXRENEH LN TILVS,
BHE
MZEERICBLT,. FEHRXAERITEE - A -HIE<D3
DHDRTEE
 BEEEEEOAFAARELEBEICEVTERX
[BRRICKHBIEZENRELSS.
Al FHREBRRICKDAMREEX, ATERA
DERTEE
WECKBFEEOEKIZLAEEMBTOHIEL

RIREEDH N AR ARE

Polarrovtes begim and

#0d I 1ne Ritstian fight
Infarmatian region.

ICAOERER (h+5 - EVRIF—IL)

H 2.2-3 FHIXSHEROMEHERA~DFIARHEL

5. FTEHRXLFEROFAT—BELASVDE., MEHERTH D, BRERBMZEY
DERIE. BEDOFEMEED—DOTHLEREEMMEME (ICA0) ICEX->TEDHLAT
LV %, ICA0 TlEk. MEEMTHEAIARNEZERAVLE. XELLEDKRBFBREEH TS
N, TNERBEELALT, FHREERIZOLWTHHEREZEHT T2 AR TREINE
ATW3,

FlIZIE. B 2.2-3 D=a—3—9hoFEFIIRITITHICE, @ (hROBCIK
W=E5) ZRITTH2ON—FBEL DERMICHE DA, BiEF. KEBEILT7REHROST
FILX—HIF (SEP) &P T 5B TH D, D SEP A BIZ DO BHBE ICEHRT 5 &
MNRET., BIFEOERHBEORINAEM LERICEIBRENTELLLELEI LA H D, =
DBRBIIBRIRINEFEEN TS, BETIE, hEIZVHF HORERN R, FELZE
DFHILNEIZHIBEFELIRATELRLOT, BEREREENELLEDMN, £2T
BERIASEINE, EREEICEENFKET S,

Fiz. PS EFHRRICKZHEEZ(T5, GPS ITL DAL, BEOBENLDE
BOERBFRDEEZFE>THEZROD . BEMNLDERIEERMBE ZEHDHLEITHL
ENDNEL S0 MESELZEICHE > TERBOEFEEDERMAMNRELLERT
HLEBETHIEEBMEDENERL, AMBRENKECHEL>TLES EVSBALD
%,

244 FfF - ICAO TAVWOPSG/7 Draft Concept of Operation V2.2
http://www. icao. int/safety/meteorology/iavwopsg/Space%20Weather/Concept%200f%200peration
s. V2. 2%20 (IAVWOPSG. 7. WP. 019) . pdf
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CHDEIIT, FERIMICENT-FFICZIEX, MZERICE > TRKREIKRIZHE S RTRETE
NELDT, FNTVLWSEHAIWIFENZESI L EWVWSHIE, COEEFRETLEN
BitshTun3,

& 2.2-1 REBRAEZREBTM

Threat/ Threat Hazard Mational-level Event Description
Hazard Type
Group

Ammal Dhsease An unintentional miroduction of the foot-and-mouth disease

Outbreak virus into the domestic livestock population in a U.S. state

Earthquake An earthquake occurs within the U.S. resulting 1n direct
economic losses greater than $100 Milhon

Flood A flood occurs within the U S. resulting in direct economic
losses greater than 3100 Millhion

Human Pandemic A severe outbreak of pandemmc influenza with a 25% gross

Outbreak cliuecal attack rate spreads across the U.S. populace

Hurmicane A tropical storm or hurnicane impacts the U.S. resulting m
direct economic losses of greater than $100 Million

Space Weather The sun emits bursts of electromagnetic radiation and energetic
particles causing utihity outages and damage to infrastructure

SUTAT A tsunarm with a wave of approximately 50 feet impacts the

Pacific Coast of the U.S

Volcanie Eruption A voleano in the Pacific Northwest erupts impacting the
surrounding areas with lava flows and ash and areas east with
smoke and ash

Waldfire A wildfire occurs within the U'S. resulting m direct economue
losses greater than § 100 Milhon

KETIE, FEREFHRZIFIHELTHY .. XKEHRBRUERMAEHETME (US Strategic
National Risk Assessment) D—2& L T ZEPHE L HRTFEHRIZEIT TS,

(2) Xz

FEHRIDREIXETHAIDT, KGZHAT LI ENEEICLG D, KBEEZETEHA
F. G<[EHENSDERFICLKDIBBUEToTULA, ZOHBERENBVNH ST
BROMIETELRVWEWVLS LS LHEAHLIDT. BEFAIRBRZZFEVEBLAERERICEK
SERMNERICES>TLS,

2.2-4 O3 ONERIEZ. RBLKEZMLI-tDEMN., AIRAETREZLDIE. HlZ
. BEAARTREZR-ERIZHET 5, BELRANEOINH LN, ChHAERATH
b, AIRALZERFICEIEIRONGUVDN, KRREZEZ THIGRMRTRSE. COEL
DERICEZZHADBE>TVEIDHNRZ S, CNHBKFEIL 7T, CDEEFIZKED
BoTWAEEDHRABLUVHMBINESHT ZLICHDL, COESHEZKERMN, EA
BAMIZRWTITL A ZRARLDON., —FBEDJTIIL—DEEIZHE D, Cnld. FROK
GERLT, HHEAWAREZHALTWS, COERTE. ELEDOAICEA>TR
ZBHN. CAHALEE-SHICGDE, HIBKAEICRWNTCHEWD T ET, HENER
ENBTEITH B,

BUHFT - DHS (7 AU HWAREELREFRES) HP
http://www. dhs. gov/strategic—national-risk—-assessment-snra
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H 2.2-4 AIBEICKDABOHA "

AEERADHIE, KEOEFHHEBRZRT . TEHLLABOENESVEZRIIEHEL
TEETHD, COEBEK 2.2-50T 5 7 THWNTWLWSA, XK 11 EFHHTHAIE
LLERTEHIENMOENTIND, 1950 ERFEENCDEBLALEDITSTT, 11 EZD
EIZELTVLWADNRTEN S,

,:U;_ i i}
ISES Solar [ _f \:. “JJ “ mﬂ. |;

i F
]

ol
TTTTTT
—

1

SR g gl g b g o G B g AT A AT ATk aD D R R
W W
——— Smoathed Monthly Values —— Monthly Values Predicted Yalues (Srnuothed)

20004E1 AHN520195E1 HETD
KIEFENE AL (TR (EFA1E)

X 2.2-5 KBEEBOBTRK®

VAR - ATARYE - 1Bim4ESLER - SDO BTE (NASA) http://sdo. gsfc. nasa. gov/
AIGEERA - SOHO B72 (NASA/ESA)
http://www. nasa. gov/mission_pages/soho/index. html

SHIAR - Sunspot number progression
http://www. swpc. noaa. gov/products/solar—-cycle-progression
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fzfzL. E=VDMBIEYA VLT EIZERLTEY.,. BEDOHYA V)L 24 (X, #thd
A DIVZHRZEFBITIEVEBEZ L TLWSIONRTENS, Y1) 24 £ 2014 &£
[CE—VZMAF-EEZONTEY., SERETERETREL T LB b,

NICT TlE. SHAUNIZHL 2 DDOBHBAEEFHF >THALTLS, —DlF. XKIBEK

EBET, M ENSKENOHTWAERZBREL TS, ChZBELTLWSE. X

B LT7HRELRICHEFREARYMOERNEARARET S A0 M S, COEARIC
&oT. KBILT7DRHAKR L ZOEEDOREL YN AREL LD,

1L 5 —DDEHBIE. HEAMITKLIARBRDED EEEFANDS-HIZ. Ki&GE HEKD
RIZENSEEENTHO>TWVS, CNIE. BROKRTICHT- 5 KEEBFEFRTT (NOAA)
MFTHE E(F1= ACE & WS EEMTH DACE WS IGRTICRATE-KRIGEZEAIL T,
ZFDT—E2 % NICT DRIELATLTRITTWS, COFEEHIE. BEIZKIEG & thBROM

(BREAED ITMMELTWADT, HIEKMNBERT S L E— AR TEZETELL, £2
T. XKEE&E R4V, %L’CEIZIK%’C EL. 24 BRAFITT—2ZWMBLTLDS, F
f=. SRHDEHIE. T—FR—XEL T, Web PEFA—ILTIRIHEL TS,

Web, BEF A—/L

= [ZEBHFEERR
DI

b

BEE1IImDASRST )
TF

KIEEH

N\
F—LRIZIZFEZE8m
DINGRSToTF

( _\ ( — - —
ABEREER ABESAUNT—4RELRATL
KBEBRRERZOERRERLTOBEIA~DOEED “ACE/DISCOVRERH| T—4%& {8
BEtYUIc&Y )—F21 LOE®RZEIEND ) —FEA LIFEVEOOREEDE L KGRESRE

\-m&mamjunwsxﬂam&m&%ﬁ ) \E!f% )

X 2.2-6 FHE-ARAYIVILATLOBRE
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KETLT7HHEELEEIC, WIBUOWARLRET HZ2MDOLNTIE, VZal—3
VEFEOTHTELTWS, B 2.2-TIXENLIL EFF(EN S NOAA ABEFE LSS aL—Y
AVETILD—DOTHID. LTFTREENTNARKGEROEESLVERELZRL TS, F=.
X 2.2-71 Eh5. KEEEHMEBROEmZILA, S BRI-ER. KE&EBRERILICY] o 7-E
&, HER R UMEER STEREO (CH T HFRKDFATH S, EORIZE T, FRHNKEG
THEDT ) —2DOALHMIKTH S, EE/ID 2 DDHIL. NASA DAMEERIE E STEREO
THhd,

2015-02-08 21:00:00

K 227 KBRLIalL—av!®

k%7b7ﬁ%$?ét CME AIEH T 508, TNLUNZEEEMITHRVARNE S

Inhi®Hd, Chlk. KEH 27 BATER> T IZDONT, BEHLOAEERL A
ﬁ‘bﬂﬁtﬂﬁ'éijﬁﬁ/l-?&éd)f‘ COWVWSRNASILBENTETWS, KIFZL7T
PHERETDHE COFNVERANSFIVBELTHIELGENOGRATH, Thh', =&
FEHIKDARICRATL DE. RELGEEN TS, COTENITEET 55 Xk
[CEE LFRICHHIRICEENREEZ LN, CNILONE EHERLTFAFXESZTH S,

64477 - WSA-ENLIL solar wind prediction
http://www. swpc. noaa. gov/products/wsa—enlil-solar-wind-prediction
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R)XEBI L7 DRE

£ 222 I, BAEXYUU P UBROBRENEI 220 EORBREOREFBENRET
%m%ﬁﬁﬂb 2z AAADAAR - )—E VWS RIREHDHERRETH S, * 2.2-2
CBIRIE KB, AFEAETATH, RARKELORFRLKILEAE VS HIEIZH
oru\éo SREOETERRNECHTWSDIE, GICHOEEEEELTHELTLS
noEBHNS,
x 2.2-3(2, GICHARRE BONEEHZETRT, KE. hFFEHDIEOHDEH
NHLH2ZENMENTNDS, B 2.2-8 B&LUR 2.2-9 (FEEFRRIEDEETH D,

& 2.22 Fr o FUoRBENRE LI-BEORFRBRKHHEE

*E. hHH 128,808 163,866 }EET:EE’]'HBFIJNJLG)
. . , B2 488 = — D 2
AHUTFE 28,903 37,210 FEIIARFHRICEAT
7. EE LMELY

%-1@-@- 73,934 95185 . BHAAKEKDEHF
BN £ 1k 102,837 132,395 #82%: 100,000- )

B 41,746 53,745 250,000 (BB kRIL)
=M 7,617 9,806

Reference: SWISS Re,

Unit; BRIV Space Weather Workshop
2014, April 8-11, 2014,
Boulder US.

Geomagnetic 5torm Induced Transformer Damage  (PSE & G 1#4t)

B 2.2-8 1989 £ 3 ADMTAIH SCICHEETHEBLERE=- 21—V r—OMHDR
BROEES "

THIER : Girgis et al., Analysis of observed geomagnetical ly induced current effects on transformers,
Proc. Geomagnetically Induced Current Conference, EPRI Report TR-100450, 1992.

AR : Girgis et al., Analysis of observed geomagnetical ly induced current effects on transformers,
Proc. Geomagnetically Induced Current Conference, EPRI Report TR-100450, 1992.
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= 2.2-3 GICAREAEBHLNIBHALRATLDOEEH

RERFH EEORE
194038 24H REZARTRIVADENBCREEIL—DOFETHE

19585 2A10-11B 35 s prn b cE®)

197248 H4H dk-HFFOEHBTREIL—DTERE

198943 A 138 %iit;);r’*'v?‘(‘ﬁﬁ') L—OTEREICEY . 9K O EE #1600

198943 H RKE=Z2—Pv—TUMTREFROMRAOGRE
20014E11H6H — 21— —52F®MSouth Island Power Network CIREE L — D T~ E&1{E

2003410530 %?;Igggwufﬁﬁu L—OFESEIZEY. 1 EBROEE:

20034 10-11H AT 7UAEANEOE AR TN A DGR

—

- ~ - = e =
Fig 6: Failure in HV winding of Lethabo #6 Fig 7: Failure in HV winding of Matimba #4

B 2.2-9 Halloween storm(2003 4 10-11 B) DESIZHEEB LB 7 7 A HNBEOEES

WHIAT : Albertson, V. D., General overview: Geomagnetic storms and electric power system effects
Proc. Geomagnetically Induced Current Conference, EPRI Report TR-100450, 1992.

: Davidson, W. F., Sun-spot disturbances of terrestrial magnetism, Electrical Engineering
Vol. 60, Issue 2, pp.72-75, 1941.

: Albertson, V. D., General overview: Geomagnetic storms and electric power system effects
Proc. Geomagnetically Induced Current Conference, EPRI Report TR-100450, 1992
(Slothower, J. C. and V. D. Albertson, The effects of solar magnetic activity on electric
power systems, J. Minnesota Academy of Science, 34, 194,1967.)

: Albertson et al., Power system disturbances during a K-8 geomagnetic strom: August 4, 1972
[EEE Trans. Power App. and Sys., Vol.PAS-93, 1025, 1974

:Girgisetal., Analysis of observed geomagnetical ly induced current effects on transformers,
Proc. Geomagnetically Induced Current Conference, EPRI Report TR-100450, 1992

: Marshall, R. A., M. Dalzell, C. L. Waters, P. Goldthorpe, and E. A. Smith, Geomagnetically
induced currents in the New Zealand power network, Space Weather, 10, S08003 (13pp)

doi:10.1029/2012SW000806, 2012

: Pulkkinen A., S. Lindahl, A. Viljanen, and R. Pirjola, Geomagnetic storm of 29?31 October
2003: Geomagnetically induced currents and their relation to problems in the Swedish
high-voltage power transmission system, Space Weather, 3, S08C03 (19pp),
doi:10.1029/2004SW000123, 2005

: Gaunt C. T. and G. Coetzee, Transformer failure in regions incorrectly considered to have
low GIC-risks, 2007 IEEE Lausanne Power Tech, New York, Inst. of Electr. and Electr. Eng.
807-812, 2007

AR - Gaunt C. T. and G. Coetzee, Transformer failure in regions incorrectly considered to have
low GICG-risks, 2007 IEEE Lausanne Power Tech, New York, Inst. of Electr. and Electr. Eng.

807-812, 2007
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2.3. SR AFEER (GIC) IZTD2WVT

IR DS T MR EMES, MEREEICKI YMREICESHFESND L, EER
mim CEEEh SN EEROP M REICBEMENEL . EERERZE L TERNR
N3, COERIT. HEKFEER (GIC) EMFENTLND, MESKEEIZEL >T/A
T34 UFITHENDERD GIC EMEIFND,) T, RAICHENLHESTHHEKFE
B (GIE) &MFERTLNS,

ZEzR EER ZEzR

v

HRE [ g
£L% 4

B 2.3-1 hE#ESFEER

(1) GIC LHIBDHWER T — 2 NHBHFBED GIC H#EHE

GIC DIEEFEICIX. 2D2DHENH D, 1DIE. GIC LHIBLTEDRRIIERT—42 M
HAHEEIZ. GIC LHIEEBDOEBZRZROTHEE. BIREEIhIEKEICH LT, £
NEFGICHARENEINZHET H2AETH S,

CDAHEIE, 2007 FIZ/RNILFRONBZZFEZY THD, GIC (THBEICFEEINDE
HERBERICHY . D, FEEBGE. FHERI O AHMELEHZTERERET
niE. UTOABXALKY LD,

Pulkkinen et al (2007)
GIC(t) = aE,(t) + bE,(t) + €(t)

E_x ((U)) _ i(zxx Zyx) (B_X (a])) ’
(E_y (@))  po\Zxy  Zyy)\By (w) elw)
Z (surface impedance) D IEXF A 57 2R E (1 RoTHl T & RE)

B 23 20ERIE 74070 FOMBAERT , IFICIXFTEMEMAIET ¢
OISV FOMBSEBAMOMETHD. BOMINRIENA TS5 A4 U &RT, B KER
FOMBERAT—2%FE>T.CONS T4 VETRNDGICHRAT—2ZHHETE S
EO5BHMTOEREBIRDETILERDDIDL/NNILERVDAETH D, ERERAAIE
REABDHIZELT S 1 RanHmzRELTWS, B 2.3-2 FROTZ (F. #TF
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DESEEEDRE AHETRT, HEICHEA L BERMTASRY 5 L WS EBHNE
B B-OHETELNEBERERA NSRS, COBRERNHEEROBTOES
ERANRERT LOTRAC . BIBEBL CICOMERS. ERUEHHTHS.

son ! - -

. M
3 TR T | h-
HUR o ] 1 T = | || .
A\ . I H

& 2.3-2 GICHOEtEHI (Pulkkinen et al 2007) 2

E 2.3-2 0ARIK. SBlEhi- GIC EEBIhiz- GIC DHFERZEZRLTLD, £HE
MEZLCHRELTWA I DM D, COAEIE. GICDERINT—2MBNIE. F
MTHDEBRDND, 2L, FTEEALDIZIED. EXERD AN 3 RTEDELVGE
BTEDEERENTHANNEIEDREENH S 1=6. EREICIEAT HREICITENE DR
MLBETHD,

BH. COFETROEZHabRUA VE—FVRTUYILIE, Z2ERRY FT—
JITIKEFT %, 2EROERZFICEYRY FI—ODERESINBE. BU a, b RUA
VE—FURTUIILNERDLGEETHELNH D,

(2) GICHRAT—2 DB MEED GIC HEAZE

15 —2lF. REXREROBEHZZO I IL—THRFLTWVWEAETHD. CDOAE
Tl&. GIC QBT —2HLEMEFEIC, HEIZEFESINSES (GIE) #KRH. EER
2y b T—Y DERGEEEHAAAT, HIFEEL S GICZFHET 5. COWKIF. 2
FH1 (2013 F) M oHoN=HL DT, BHEMTIL GIC ZRDEHEZHETIEHHAAL
NTULVELY,

ZOAETIE., FTCIEZEYHETH ETOMISESES5 X 502, THEMBIZHK
NEBERZHMBEDRERLE L TEZ S, TORRE. HRICHN S8 - ER - WiHE
HEIZ Maxwel | AKX EH T LOGIRIBEVNET S, TL4H5E. ULTO3ID2DHX%E
B SETHRIFERNI &IZH D,

217 - Pulkkinen, A., R. Pirjola, and A. Viljanen (2007), Determination of ground conductivity
and system parameters for optimal modeling of geomagnetically induced current flow in

technological systems, Earth Planets Space, 59, 999-1006.
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ngﬂoj‘l',uojeﬂ(?,f) \: Hit T U ST
F__0B_ > o A
VxE —E;—szch
il

NEERZ. BBRELTEZ, TAL O TOESEROBFERZMKL TESZZE
BEIBH5LEVSAHEE, CGICHRICE >TRHERETH S, LML, REN2DH D, —
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