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https://speakerdeck.com/syotasasaki593876

SHDOT—Y

e XY VY MIAXRY MNRORBIEKEZEDEFR
Zz. FEBFCEXITER. FEHERIFRENL
YA ELTIYITERLTWS
- /5\/-'_ (2025/_ )ijﬂg’%—/mfaj]b\ =x“:)5:r_‘:| :L:fd:%/-": |

" Credit: NASA



SHEEd &

o v U KNIARY NEFAIM?

e v I RNIARY NDLSHBKEELKERD
HETEBE. EOLODBRENGHDIDON?

n BEDKRABEXNGEDSEF Z BT

e K EBNLGEITA V7 Z7EBRITZIOMN?
e TZYVYIZ7IFEDEL DI EZENDZNETM?




TR ARINEE?

e 1859F9AH2HICEZ & A LR AKBIED KGE
s KRXNEFEDYFv—K v U RNUAEIHD9
J1THICEHBETHSH TKE 7 L7 =84

Public Domain /20°

e Y UYVKVIIKZERFMITE o 2012578 OXEGEDIH/ER
ZUIRBAE Z= &R




T R AR NDEEE
o HERERMTA—OTH ‘EUéhf:(EZIKTwB!)

i

UL o BIE I AR E R
o Wk DDH - EEBEICKREEERSE
ﬁ‘ | l o e T From the New York Sun,

1 g;g{g;; AP R A A gplendid exhibition of the Aurora Borealjs,
f';;iiﬁg%i’%%:‘ “ Northern: Lights,” took place on Sunday
“*%"I_%;%f : evening They were so brilliant that they gave
izig%;?f{ { rise to the rumor of a large fire. The air be-

b, 13 Ee : came affected by them, being made very cool,

WL L Ty and singularly enough the telegraph wires were

2 S TR Ll also acted upoen so much as to be almost useless.

UIFDHE:
A—OZHEXEEIMEZ G B
= i




s U RNARY MRT:

o M

IO\ A

O}'('

R/

GOOGLEDTIER

e Google Cloud "4 DBET —7ILIEXKERADS
‘J Dxbn—( \J\%)J

éh%iﬁ'ﬁﬁ' +800 V

10%

BHYT—EE: +6000 V

Voltage increase [V]
|_I
o

I ¢ Atlantic E-W #1
101 -4 @ Atlantic E-W #2 |
o/ m.” B Pacific N-S
’ @ Pacific E-W
' ,Q&E % TAT-8
100 —Z O ———rr ————r —————r} ———
100 10?1 102 103 10~ 10°

J.C. Castellanos et al.,
DOI: 10.48550/arXiv.2211

.07850

Jo-unit [NT/VHZ]

—r,= L_
aX Al V&

oM A 5N 5K



|—'—1|—'—|

.a:.
e XGZITERZT

s KIB7 L7 PCMEZREDH U WIRSK —

& XNEE

OB XRGTADIR

» INSHHFICHE L W — KB

Credit: NOAA

GOES-16 5UVI Composite 192 Angstroms

2025-01-09 12:20:26

Zoom © Hour 1 Day 3 Day 7 Day

2025-01-09 12:00:00.000Z

e GOE5-18 = 50 MeV: 0.175
GOES-18 = 100 MeV: 0.174

s GOE5-18 = 10 MeV: 0.215 |

GOES-18 = 500 MeV: 0.165

arm

>

| Jlan 4 lan & | lan 8
Updated 2025-01-09 12:45 UTC

Jan,10



77 27 —0OFA

o WIZDZALICL > TEENNEL S

» JAMI)LDF I THAZENT ETEIRNISD
o KEGEDEETHIRDEIGNELND & ...

IR FOBRESRICEEEELIFHET D!

Wikipedia Commons, Author: Ponor;
CC BY-SA 4.0




KEGRANDER,

D BT 15

avly

~t >IE1' m

ROYAL
ACADEMY OF
ENGINEERING

zlf;'a_‘

SYNZI=N!

—5&7—&

]| Royal Academy of Engineering @ L 7R—

Extreme space weather:

impacts on engineered systems
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https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2011sw000734
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= Near Miss: The Solar Superstorm of July 2012
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https://science.nasa.gov/science-research/planetary-science/23jul_superstorm/
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tsunami. Reactor 1 to 4 from right to left., Digital Globe, CC BY-SA 3.0
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= Eyewitness reports of the great auroral
storm of 1859

m The Great Québec Blackout

m Solar Storm Knocks Out Farmers' Tractor
GPS Systems During Peak Planting Season



https://www.youtube.com/watch?v=iIeURg3SyDg&pp=ygUe44Kt44Oj44Oq44Oz44OI44Oz44Kk44OZ44Oz44OI
https://www.youtube.com/watch?v=iIeURg3SyDg&pp=ygUe44Kt44Oj44Oq44Oz44OI44Oz44Kk44OZ44Oz44OI
https://www.youtube.com/watch?v=iIeURg3SyDg&pp=ygUe44Kt44Oj44Oq44Oz44OI44Oz44Kk44OZ44Oz44OI
https://www.sciencedirect.com/science/article/abs/pii/S0273117706000160
https://www.sciencedirect.com/science/article/abs/pii/S0273117706000160
https://spaceweatherarchive.com/2021/03/12/the-great-quebec-blackout/
https://www.404media.co/solar-storm-knocks-out-tractor-gps-systems-during-peak-planting-season/
https://www.404media.co/solar-storm-knocks-out-tractor-gps-systems-during-peak-planting-season/
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m Extreme space weather: impacts on
engineered systems and infrastructure

= Does the internet need sunscreen? No,
submarine cables are protected from
solar storms

= On the probability of occurrence of
extreme space weather events

= Near Miss: The Solar Superstorm of July
2012

m Space weather effects on technology



https://raeng.org.uk/media/lz2fs5ql/space_weather_full_report_final.pdf
https://raeng.org.uk/media/lz2fs5ql/space_weather_full_report_final.pdf
https://cloud.google.com/blog/products/infrastructure/are-internet-subsea-cables-susceptible-to-solar-storms?hl=en
https://cloud.google.com/blog/products/infrastructure/are-internet-subsea-cables-susceptible-to-solar-storms?hl=en
https://cloud.google.com/blog/products/infrastructure/are-internet-subsea-cables-susceptible-to-solar-storms?hl=en
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2011sw000734
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2011sw000734
https://science.nasa.gov/science-research/planetary-science/23jul_superstorm/
https://science.nasa.gov/science-research/planetary-science/23jul_superstorm/
https://www.spaceweather.gc.ca/tech/index-en.php
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