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Fierce 2012 magnetic storm just missed us: Earth dodged huge H
magnetic bullet from the sun Reglons

Date: March 18, 2014

Source: University of California - Berkeley , * @ . jj j_ 9\\ 1 2 8 ) 80 8 1 6 3 ) 8 6 6

magnetic bullet from ij_‘/:)j—t\\T\ 28’903 37,210
EES

AL {F- 73,934 95,185
I - 168

BR b 2 4R 102,837 132,395

According to University
of California, Berkeley,
and Chinese
researchers, a rapid
ccccc ssion of coronal
mass ejections -- the
most intense eruptions
on the sun --senta
pulse of magnetized
plasma barreling into
space and through
Earth's orbit. Had the
eruption come nine
days earlier, it would
have hit Earth,

potentially wreaking This image captured on July 23, 2012, at 12:24 a.m. EDT, shows a coronal mass

havoc with the ejection that left the sun at the unusually fast speeds of over 1,800 miles per E ¢ 4 1 746 5 3 745
electrical grid, | secon d. ) )

disabling satellites and .

GPS, and disrupting Credit: NASA/STEREO

iy S | 7,617 9,806

2012F7H23HIZ. I % (1)) = <4< S e
71/7%3*‘;& imi;k;r;fjgwfﬁ—&) 5% RAAKNRRDOEFRX:
2 488 - o__ T 100,000-250,000 (BAKIL)
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Reference: SWISS Re, Space Weather Workshop
2014, April 8-11, 2014, Boulder US.
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(US Strategic National Risk Assessment) D—2D &L THRET

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

Animal Disease An unintentional introduction of the foot-and-mouth disease

Qutbreak virus info the domestic livestock population in a U.S. state

Earthquake An earthquake occurs within the U S resulting in direct
economic losses greater than $100 Million

Flood A flood occurs within the U.S. resulting in direct econonue
losses greater than $100 Million

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

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

Hurricane A tropical storm or hurricane impacts the U.S. resulting in

Natural direct econonuc losses of greater than $100 Million

Space Weather The sun enuts bursts of electromagnetic radiation and energetic

particles causmE utility outages and damage to infrastructure

Tsunanu A tsunanu with a wave of approxumately 50 feet impacts the
Pacific Coast of the U.S.

Wolcanic Eruption A volcano 1 the Pacific Northwest erupts impacting the
surrounding areas with lava flows and ash and areas east with
smoke and ash

Wildfire A wildfire occurs within the U S. resulting m direct economuc
losses greater than $100 Million
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- | ISWI (International Space Weather Initiative) WG

2009~2011
FHENFMREZESR
(UN/COPUOS) | Long-Term Sustainability WG
2011~2014

Regular session 2015~

IAVSWOPSG (International Airways Volcano
E] 5 B ] fin 28 #% B Watch Operations Group) 2009~

(ICAO) 71 WG-MISD (Meteorological Information
: and Service Development) 2015™
3%1\/3 L
ﬁﬁﬁ%*ﬁ%*ﬁ 1 ICTSW (International Coordinate Team for
% (WMO) J - 7 Space Weather) 2009~
EfElF=E -7 g Space Weather Workshop
(s EfRFEEBEY—ER (NOAA)
ICSU (ISES) European Space Weather Week
"""" @ Asia-Oceania Space Weather
Alliance (NICT) 2010~
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SEALION(South-East Asia Low-latitude
lonospheric Observation Network)

I . King Mongkut's Institute of

o~

RET7IOTE

Ay kT —25

T5XT/INT JLETh

’L‘t—d_%)?l: ﬁiﬁ =503
CRfESE

H #J 20034
EAET

NICTHV

% DAOSWAD ¥ &7

%

J

A S
= kL)

it FE] €5

Technology Ladkrabang (KMITL) - ® National Institute of Aeronautics and

Space (LAPAN)

® Chiang Mai University (CMU)

® (H/JvTF

7;‘/4 ® GPSYUFL—iay
@ 7= ® GPSEETH
® /5o O ®AHE
Faok @ 27 EXKEKNAZ
............. 9 ———e @YD
F—4yb BESRE
- h_ fe
=) VAN FRE

. . ® Hanoi Institute of Geophysics,
[ f Carl usC *
University of San Carlos ( ) Vietnamese Academy of Science and
Technology (VAST)

23



. Y g
EELEJ] \\‘,,:;'

NICP BAE-ELFELEED

it
(il
S
AR
O

« MZEEARIZFEXIIER
NRBINLZEMG, B L
EHtERMEFOICENS
BEELTH>TLS,

- WRAEBLEHBIEREZEDS
FEELTIX
- AF/V T (BHEL—4)

D F O In i ER B
- FEMREREGHK
- BEE®BEAALT—3V
— GPSTA
NEZLND,

« NICTIXEMEESEELFE

BARZEDH TS,

. BEEDEEICLSHH
B ROTBLEZEDRD
iR E A

Ee RI2E

&hB
BB

24



S e R A

S
Q
[H
r
Het
S

30 .Oarai
Yamagawa.'.’a o‘l:‘:: “
G BN Equatorial lonospheric
‘ r Wy B disturbances
o o 2 « )

e 2,
" A
S el s

L

S, ' :: : “‘
'.' - ’ i& E : \
0 Bl B | 4 Y Dip Equator
f‘ é“l -: : i
|‘-“ K - :
R | i
-: \ '

V
......

g
e
-~
Darwin:
\~ . '
-~ A L]

-30

Sheppartc?n

6060 120 180

AXR-ZMEDOHF-VHFEDE RGO A RFEE
ZEBRIZTOD, TSXINTILIZESGEHES H
SZTDMBEEHTET D)E— P T FiEEHR $EEVHE-TEPS XL (L)
¥ 25




NC’5/T) RN BRHBETORITFI]RET L

EHBEEIF DO DMIKEED

Equatorial Plane: T = 3000 s

1000

800

600

Altitude [km]

Year from 1996

400

- BREIABOFBLLLIZ EREDRR
ISR REHBERTS,

- EHBEOXK[FHET A-HICIE HFRDX 200
SEMYANEFTRETIVERIDLELNHS,

* NICTIIEREARERETLEDIC, MANE
LEEBRBETILIUEEDH TS, T e

26



”C’é? fin Z238E A 2% i LT- B R BB EL 1R #R D 1=

SHASE - BHEETLERA LT —SRUEDA A—S

U7IVIA LEEEEA (GPS-
TEC. 4AV>FF) BOILK

EREEERA+ k> =2 L —
>3> (—HEULDENE)

g COEHEIE RATHRS FOEEEE (C LD

TR (G LUy

W EERERNEINECES

« BEREFTILEORAEICKD, BEIEIEROZEBMIBEIEDHD T ENFEEERD,
« BRI —AYZEMET DT LCELD. £ERETILOBRBENE LT S,

27



