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International sunspot number S, : monthly mean and 13-month smoothed number

R

R

350

300 +

250 -

200 |

150

100+

50

150

100

50

0

NC/Q/T)

19 20 W) 21 |

23

1
Monthly
Smoothed [

2019412H
525K P5EE)
FERRIR K S

’ 24\ w‘

1 | L
1960 1970 1980

L
1990

Time (years)

L
2000

|
2010

2020

SILSO graphics (http://sidc.be/silso) Royal Observatory of Belgium 2021 November 1

L L LAY R

=

N

AN

]

2010 2012 2014 2016 2018

20|, W

2020

25

ey

2022

Universal Time

2024

2026

2028 2030 2032

2010F1 AN 52021F11HF COKXGZEEIEZAL

(FRER(ETRNE)

8

Space Weather Prediction Center



ABREE DR NICP

SDO/AlA - 94 2021-07-03 00:04:36 UT

2021 7A3HDXEZ(BEX) 2021F7A3HDXE (3&5145¢)

« 2021 7/3 23:29 IST. AlzEALFEKEIm{taX1.57 L 77FE.
« SB25 KRB THIDX IS AT L7



B25ABERY A 2L OABIL 7 EMRENICT

XKEIL7RERBEMBER DR

"ll” vl'”'”

\o

- - :
‘4:h-_-_-_:_-‘_h-_-_-_:‘_—_ A‘\.—.’-\

%%%%%%%%%%%%%%

e N Q‘ Q‘ Q‘

" " "
v v v ’\/ N N N Vv Qv Q Qv Qv Q’\/ Q’\/ Qv

— <] w— =] . K=2 — 3 ProoC emPus|/]| emeoms)




2014-2021EDABIL P EMHE  NICP

KBEIL7RERBEMBER DR

\,/,/\°’\/\..n,:.‘°. ¥ Splolaiovnl LY AL s ATIA

o® »e. )N
Ve o’ e B e e B 0206 - 20062060606

w— =1 — =)  —C3 C e=fm=|| emems)




2020EDRKSF 1 v VEMBERY NICP

20204F
30 ~ 30 "
\‘9,‘
/ 23 ‘
| 21
19
16 16
13
11
10 10 \ 10
/ . “ 8 8
7 7 7
N ' R e

e N o

1A 2R 3A 4HA 5H e6HA 7H 8HA 9A 10A 11H 12H
-o-JtifEE - --ERE -o- i

12



2016-20195EDARSFT 1 v OEE%EEI%WC@?

= 78 8HA 98 10RH 11AR 128
= LEE =T —=o=[ERE = fff

1A 2HA 3R 4R 5B 6A 7H 8H 9AR 10R 11AR 12R H 4R 58 6A 7R B8R 9A 108 11A 12A
o= tBE =R RS —e—iTil ot o= —o—fERE e B

s HATIFEZE(CANRST s wIERE (EsfE) OFREHNZL)
e ESEORE (CDUVWTKREEEMKFIE TR S0 .



ABHD:ERE

® FEHEAXE(E
® 2021 FDFEHKRRUEE)

> Kbz - K - EEEEOEDR

> 10AERMN 511 AYIBED—EDFH AR
® BINDFHARXICK T DEND

> EKRBMZEERCHITDIFERXIGIRFIE

KE - REFFHERUBER
VT CHTDEN
NDOFHEKRXICE T DE)M
NICTOFERAGTE (2021-2025%FF)

e &8

N@é’)

14



10A29H X1.05BIL7  nicP

10/29 00:35 IST [CREUX1XEIL 7

- \\ o ?/

b

SDOEER®BXEHA SDOBERINEEA

SDO/AIA 94 2021-10-28 15:44:48 UT

« 10/29 00:35 JST. KXIZHEEFERHEREDFFHRRFFRE(CALE
L CUVTiEENDEIE2887C. X1.0K[Z I L 754



10A298 X1.05BIL7  wich

SOHOMEIELASCOIC LD \ GOESH2I-&kAX# (L) RuT7at i+ (TX) DA
038R (CME) &Rl X ray flux, 0.1-0.8 nm, GOES-16/75W, 2021/10/26-2021/11/01

10° X1.07L7%%E

e L B

Flux (Watts/m?)
=)

-l
o
&

data from NOAA/SWPC

107 4 plot by NICT
8 i Last update:
107 2021/11/01 00:00 UT
Proton flux, GOES-14/105W, 2021/10/26-2021/11/01
e N ' i i ' i 16 i : s s F Primary satellite
- GOES-14/105W
1000.00 + E >10 MeV proton
@ ] XEEI*)L;‘-:_*ﬁ;@]* >50 MeV proton
. 2. 0 5 100.00 = [ >100 MeV proton
S £ . ‘ i't E ; A 3
LASCO C2: 2021/10/28 16:24 - 16:00 T wii RIoBRVaL o i
2 |
hd le I/T(JEIfb\iﬂlﬂ?Ti E 1.00 +
— Ny = \
I-'I:T.I/\ I-'I:T.I b\ j C M E %?_EELE\IJ & : | data from NOAA/SWPC
0.10 ‘ plot by NICT
f Last update:
0.01 | 2021/11/01 00:00 UT
26 27 28 29 30 31 01 02
Nov. 2021

s BIFMBEOKBEI)LF—HF (TOK) JSYIINRTLTOH
303N 5 EREIE. BER2ERRIRCT O N RRFEE

16



10A29H X1.05BIL7 NP

AT/ R—-2ary

NICV wmwnEmzns NICTIZDWT BN 307 IR=Za YTy wm
| S A=27F717 (D)) =

R AB¥ 2887

KBETABE DX 7 A7 L7 %838

~ABSXERARIE 1L 5§ D100f5 80 E. IR~ BB AARE30BFEh, 5310~ i R 12 5 : NASA
R AT [XIETL7] 30BMUEHE BEGE
S S PGPSR EICHEDHEN
2021¢F10R 290 218353

10/29 NICTO T H A b~ IRERIGEL
10/29 NHK NEWSWEB

+ CMEHY10/30PM~310DRI(CHIBRICEISR - BBL . MRS O EHEN
ANBAEEMN BB EFRL. NICTOT TH+ hAIERIBH, 2%
DA 1 P TELENBH.

— CDOCMEF10/31(CHIERAZIZR U2 BEDD., K5 - HIBkE Z{aiik
RCARKE RSNz, Bk E - BEIBENADOKETRAEE
(IRELUDTC

17



11H2H M1.7 LDEJL 7 /v@r?

11/2 12:01 IST (CEEUZM1.7 LDEJL 7

BN 2801

|
,'” \ T q ;
! ' \ ; (g ‘
b B 5B 2887

SDOER®EILERA SDO & R 51 &Rl

SDO/AA 94 2021-11-02 03:03:48 U1

« 11/2 12:01 JST. KBEDIZF(FPR(CAIEL TUNZ)EENTEE2891(C
HBULWTML.7OLDET L7 (frfisEIOEVLEE L )7) I\ R4E

« X1.0J L7772 RESEITAENMRIE2887TH11/1~2(C5|EHEML.5,
C1.3. C4.0D3DDCMEZHED T L I7HFESE




11H2H M1.7 LDEJL 7 NICP

SOHO@‘%LASCO(Z&% \ GOESHE(ZL5X#E (EH) RUDSCOVRE EIZ &2 A EER (TE)
:”:Ij_égb&ﬂj (CME) EE;'E‘IJ X ray flux, 0.1-0.8 nm, GOES-16/75W, 2021/10/31-2021/11/05

102
10°
M1.7LDEZL 7 4%
10"
10°
i‘[j“' L"f S, \ :‘]:‘ b‘““- \ |‘!‘ ‘ ”;: LY l ) A | " ’\l i‘:! | ! :1 | i‘|l“
- Aor Bl Quiet -\, ol VO \W g H Mgl V5 LA L WY data from NOAAISWE

1074 H ‘ plot by NICT

Last update:
2021/11/05 00:00 UT

Ao BRI

EA%00F+HR
LASCO C2: 2021/11/02 03:24 - 02:48 Eﬁ%ﬁﬁa ({5
— M/ - p ZF
hd M1.7LDE7 I/T(L4:|:(/\ E D E)b mﬁ' glﬁ g L Not for publication
ek 75 A\ @H S CME 1 — Jw——" o | | B IO |-
%Eﬁ,;ﬂuo : o | | .z l I AAAAAAAAAAAA " N | S - 1 ’I ;g;mp%:gtsetoomu

00 12 00 12 00 12 00 12 00 12 00 12 00
31 Oct. 01 Nov. 02 Nov. 03 Nov. 04 Nov. 05 Nov. 06 Nov.

» DSCOVREFEHEZN'11/4 04:29 ISTIC. CMEICHF D KIZEDEE R ZEA,

« 11/1-2H (T TEZEIFEE UTZCMEN, #IBkANmitdR (C— b U TE
RUEZEHRAEND. 19




11828 M1.7 LDEJ L P#DMHS vy

Realtime solar wind, DSCOVR

3
w
o
=
L
(a1}
DSCOVR%& £ . ;ﬁfmﬂﬁg <§]§j
=] N w0 = ~
N1 R 2 . ‘ 7
< Not for publication
® data from NOAA/SY
8_ plotted by NICT
2] Last update:
2021/11/05 00:00 U
1 é z % O SRR S 3
6 — =8 ‘ ~-+— Major storm
> .
ﬁlﬁ'imﬁﬁl’_?—" § 5— — Minor storm
J (=% o 4 Active
&Rl (K¥g%h) | ~
3 et e Il i R e
2w B W data from KMO
1 plotted by NICT
! | B Last update:
0 L 2021/11/05 00:00 UT

00 12 00 12 00 12 00 12 00 12 00 12 00
31 Oct. 01 Nov. 02 Nov. 03 Nov. 04 Nov. 05 Nov. 06 Nov.

o thREMSRENAIFT(C KD & 11/4 04:41 IST(CRIRBBRENFE.
« M SUEBNODISIE & R BKIEHE 6 £ THIE, 11/6 4BISTHICKT.




11A2H M1.7 LDEJ L 7{&0D&E&

Kindex at Kakioka, 2021/1 0/31 2021/1 1/05

9 ............ | S Y FDUSIVVS VU RV SURr S SRS T SV UV W S Ssrre S deede e
1 0
|

[ wmEEs
| (kiE%)

K index

2Bk Ng:?

— Severe storm

—

— Major storm
— Minor storm

Aclive

9 data from KMO

plotted by NICT

Last update:
; , : , : ‘ 2021/11/05 00:00 UT
00 12 00 12 00 12 00 12 00 12 00 12 00
31 Oct. 01 Nov. 02 Nov. 03 Nov. 04 Nov. 05 Nov. 06 Nov.
Observed 27-day median 5-day median  I-scale
16 T I ] ! 1113
141 lzKOkUbUﬂ_]l - [
N B L = =—
= 125 EI # ﬁE.FFEiI ; X i
s %5 : 13 )
o TN
5 ‘
=
@)
m
=
O
m
b=
ur 0
JST 9 15 21
2021

. iﬂ!ﬁzz SURFEEE (T
am (Ip2)

11H34H E5SHOBHP(CK SR EREEIEAE
. 11A4BDORMEICKRESFERME SRR (Iy2) HFEE

21



& [km)

RhITh

11F2H M1.7 LDEJL 7 #ORME NICD

1000

800

600

400

200

11/050630JST [ 11/05 0630JST
(11/042130UT) " (11/42130JST)
ABEGCHD e W) N(ERB)
;J 600
g
S ¥
BEIETO—0 e 400 el ‘\EEEIJ—O)
RUELZEA P BEL = B
10 15 20 25 30 2 1 5 10 15 20 25 30
[El:E# [MHZ] B [MHz] Kokubunjl 2021/10/29 21:25:00

AES S INEHTFDAF /TS 4

21:30:00(UT) 11/04 2021  recisw*s 21:30:00(UT) 11/04 2021  norerecymial ® | 1/50),?'&“[3}% (/j—ﬁ‘]‘]

132°E 136°E 140°E 144°F

128°E 132°E 136°E 140°E 144°E

305 LUF TECZEhR <> TECIRELf&d~<>7

MSERICHMT T,
HAEE TS
A INT )T
S2SHEDEHSBN

DEBEEIDELN
A,



ABHD:ERE

® FEHEAXE(E
® 202 1FFDFHRIUES
> N5 - Hilgs - EEEREORDR
> 10A R 511 BYEED—EDFH RIS
® BINDFEHKRKICE I DENM]
> ERIMZEERICHITB3FERSIGHRFIFE

e

KE - REIFFEHRUBER
VT (BT DEM
NDOFEHEKRRICE T DEM
NICTOSKHAGTE (2021-20255FF)
Yacd

>
>
£
>

o
QU

Ncl§7?

23



REMZEEMA TOFHEXSEERAA ~F

- EMRERIMZEHEES (ICAQ) (AR (CHTI(CIS | BB N |
(5 < BT - WL O BRI, 21HIEYELD et

information region.

FERTGRORBINZE CORMZR. o
+ ICAOIB3DDIO—/ULFERE L H—ias (N
(US, BRMES (PECASUS) . BSULIES %
(ACF)) 1. 2019%F11F &0 BRIAZEICH L
H—E 2B, 20216118 LD PEES

(CRC) HIO—/ULE>S—ELTEA, 28 Eoduang
| RS D

M & ICTDREERRT . | LERE0S

RY . _ es f \ a8 N\ (5]

25— BT — SO ERIEL, NICTIC (e,
H—)\—Z1EBE, BEREE - Rt ZzFE L TEhE,

o - 24—
—te
L g L Sy Australia —
[Belgium |
@ @ t
.

e e
— 2T Japan
B P ek o




« 2011F12H. XE - E1%
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(SNRA) “Z{ERk.

« FEHARRE, EBLRERE
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« 2015F10R/RTA KM \DTX
KD,
[ERFERUEE] [F
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WEKR=NI,

Threat/
Hazard
Group

Threat/Hazard
Type

Animal Disease
Outbreak

National-level Event Description

Earthquake An earthquake occurs within the U.S. resulting in ¢
economic losses greater than $100 Million
Flood A flood occurs within the U S. resulting in direct economic

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 economic losses of greater than $100 Million
Space Weather The sun emits bursts of electromagnetic radiation and energetic
particles causing utility outages and damage to infrastructure
Tsunami A tsunanu with a wave of approximately 50 feet impacts the

Pacific Coast of the U.S.

Volcanic Eruption

A volcano 1n 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 in direct economic
losses greater than $100 Million

NATIONA
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[ Promoting Research and
Observations of Space Weather to
Improve the Forecasting of Tomorrow
(PROSWIFT) Actl] EZE

2021F5H. KEBEFATIT (NOAA) (&,
PROSWIFT ActEICEDE IFERX R
INAH5U—-J)L—T (SWAG) | DElI%
R, FiR. BEFEHREIY. IT>
RI1I—YH— . D=3 =Z5F 14 HB58%9 Dt
15 N THERK
FEHRARRAEATHE I —F>00)L—T (T U,
FHAREESZEDATHERSZOIGE - i
B ENREIRRENRUVUEREFICDLT
BHEITBEEEIBS,

% SPACeE ENVIRONMENT TECHNOLOGIES
N/ Enabling Hum an Evolution Into S pace

PROSWIFT ACT SIGNED INTO LAW

October 21,2020

SHINGTON, DC. The Promoting Research and Observations of Space \Weather to Improve

https://spacewx.com/news/proswift-act/

&) & NATIONAL WEATHER SERVICE O
“w Space Weather Advisory Group (SWAG) National Weather Service

https://www.weather.gov/swag

26



REDENF]

« 20215F9H., REEZXRX « TRILF— - EZREIRE
(F. BRRBPFERIIERN(CHR., SERSEHZREL
JEXTALERE DRZIEFERANDXITULERS | 2 5RIE .

(FIEI20156F(C [FEHRSEE | ZFR)

> ESADLSEE=wv>3>
NDXE. FHRRAET
D&% T |9 DeE =
[[)_ 9 BT sHDIAFTHNFE
KE., 51> T35A\D
= 2 DIERETE,

> FEARFHARTIRSR(OO UK Severe Space Weather
3’ 3 3‘(\1 mg_l_@ @%E\ E Preparedness Strategy
EFRDFHEHRIADIME
Z@HDDITEHDIIR - E
287 Xt

> XTLETEBIDLERIREN .

EASTNBIROESER - —
gt BEA\DEAX]

Department
Business, Energy
& Industrial Strategy

severe-space-weather-preparedness-strategy 27



Impact ft=8-1 >/ ~

(of the reasonable worst case scenario using the impact indicators below)
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33* 36* 20
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20| 24 a5+ 45 9" 10* 11 4

23 32* 37

500

RE2020FMEZRY X UE#FE (National Risk Register)

8* 22

1
2510 125
in 500

3

Likelihood F4 9 D0JgElt

(of the reasonable worst case scenario of the risk occurring in the nextyear)

*Risk not plotted in the 2017 NRR | {COVID-19 is not included in the risk matrix and is therefore not included in these risks

NICY

Malicious Attacks

Attacks on publicly accessible locations
Attacks on infrastructure

Attacks on transport

Cyber attacks

Smaller scale CBRN attacks

Medium scale CBRN attacks

Larger scale CBRN attacks
Undermining the democratic process*

ONOOV A ON

Serious and Organised Crime

9. Serious and organised crime — vulnerabilities*
10. Serious and organised crime — prosperity*
11. Serious and organised crime — commodities*

Environmental Hazards
12. Coastal flooding

18. River flooding

14. Surface water flooding
15. Storms

16. Low temperatures

17. Heatwaves

19. Severe. space weather

21. Poor air quality

22. Earthquakes

23. Environmental disasters overseas
24. Wildfires

Human and Animal Health

25. Pandemicst

26. High consequence infectious disease outbreakst
27. Antimicrobial resistance*

28. Animal diseases

Major Accidents

29. Widespread electricity failures

30. Major transport accidents

31. System failures

32. Commercial failures*

33. Systematic financial crisis*

34. Industrial accidents — nuclear*

35. Industrial accidents - non nuclear*
36. Major fires*

Societal Risks

37. Industrial action
38. Widespread public disorder

https://www.gov.uk/government/publications/national-risk-register-2020
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HAZARD TYPE

Identifier Hazard Cluster \ Specific Hazard Page Number SENDAI FRAMEWORK Eelowe Conrel WUNDRR

EXTRATERRESTRIAL HAZARD

ET0001 Extraterrestrial Airburst 159

ET0002 Extraterrestrial _.. | Geomagnetic Storm (including energetic particles 162
i‘mﬁzf\/}—f\,}i\, related to space weather, and solar flare radio

blackout [R Scale])

ET0003 Extraterrestrial UV Radiation 164
ET0004 Extraterrestrial Meteorite Impact 167
ET0005 Extraterrestrial EEEE | 1onospheric Storms 169
ET0006 Extraterrestrial Ef&ﬁ{% Bﬁ% Radio Blackout 7
ET0007 Extraterrestrial j\(ﬁ%}lj__ﬂl Solar Storm (Solar Radiation Storm) (S Scale) 174
ET0008 Extraterrestrial Space Hazard / Accident 177
ET0009 Extraterrestrial Near-Earth Object 179

https://council.science/publications/hazard-information-profiles/
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SEAL'ON (SouthEast Asia Low-latitude IOnospheric Network)

I ® King Mongkut's Institute of
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_ (KMITL) ® National Institute of Aeronautics

and Space (LAPAN)
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and Technology (VAST)
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