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Het ruimteweer

...alle omstandigheden op de zon en in de zonnewind, magnetosfeer, ionosfeer en
thermosfeer die de prestaties en de betrouwbaarheid van technologische systemen in de
ruimte en op grond kunnen beinvloeden en die een gevaar kunnen betekenen voor het
menselijk leven of de gezondheid.

NSWP ESA




Recente term

e Eerste gebruik
e Watson Davis (1957, 1959)
* Thomas Gold (1959)

* Algemeen gebruik
* Vroege jaren 1990

Solar Meteorology
(John Herschel 1847)

Cosmic Meteorology
(Giovanni Donati 1872)

Magnetic Weather . ,

(John Phillips 1850) _ Space Weather

(Science News Letter 1959
Walter Wingo 1964)

Electrical Weather
(Ann Ewing 1955)

[nterstellar Meteorology Space Weather
(Lyman Spitzer 1956) (Science News Letter 1957)

Blue: Evolution of the current use of space weather
Red: Evolution of related but different use of space weather Outer Space Weather
Green: Occurrence of unrelated use of space weather

(Fred Hague 1953)

Cade & Chan-Park (2015) - The origin of space weather
https://doi.org/10.1002/2014SW001141
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Het waarom van ruimteweer

Over de oorzaken en gevolgen van verstoord
ruimteweer

20351=06207,05 80370207




Verstoord ruimteweer: oorzaken

/onneuitbarstingen Corona
| |
Magnetische Reconnectie Zonnewind
| | | ‘
Straling Deeltjes Deeltjes

Zonnevlammen Proton stormen  Coronale Massa Ejecties  Coronale Gaten




Zonnevlammen

NOAA 12192 (Oktober 2014)

2R ZST 20020 M| pontiineun



Zonnevlammen

NOAA 13088 =>

Filament —-24 Feb 2023




Zonnevlammen

NOAA 13664 (Mei 2024)

2024-05-08T00:00%4 2,638



Zonnevlammen

Classificatie

GOES Xray Flux (5 minute data) Begin: 2014 Sep 10 0000 UTC
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Zonnevlammen

Evolutie met zonnecyclus

300

250

. | Al

150

100

50 + t
0 T T T 1 T T T 1 T W T

T T T T T T T T T T T T T T T
1995 1998 2001 2004 2007 2010 2013 2016 2019 2022 2025 2028

Monthly, SILSO smoothed monthly, and predicted Sunspotnumber




Zonnevlammen

Evolutie met zonnecyclus

2020-01-01T17:46:52.100
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Zonnevlammen

Evolutie met zonnecyclus

Number of flares (GOES)
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Proton stormen

Bastille Day & Halloween proton stormen

2000-07-14706:12:10.774 2003-10-28T00:18:05.481. - | '




Proton stormen

Classificatie

GOES Proton Flux (5-minute data)
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Coronale massa ejecties

SOHO/LASCO C2 & C3 STEREO-A/COR2

2024/10/07 00:06 s § 2024-02-09T00:23:43.006



Coronale massa ejecties

Breedte & symmetrie

STEREQ Ahead CORZ

2025-02-24T718:12:07.397

Partiéle halo CME (> 120°) Asymmetrische halo CME (Symmetrische) halo CME
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Coronale massa ejecties

Snelheid

Number of events per year

Space Weather Research Center
CME SCORE Scale
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Evans et al. 2015 - https://doi.org/10.1002/swe.20058
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Non-eruptief

2025-03-20T00:00:16.835




Verstoord ruimteweer: effecten

Zonnevlammen Protonstormen

Oorzaak
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Zonnevlammen — Effecten S,

14 Dec 2023, 4 Nov 2015, 23 Mei 1967

Updated
2023 Dec 14
1900 EST

Amazing Event - likely one of the
largest solar radio events ever recorded

Radio communication impacts between
approximately 1200 - 1400 EST Thu

CWSUs report degraded
communications across Nation

- ZKC, ZMP, ZAU, ZNY, ZOB

- “... Never seen anything like this...” - ZOB

Possible Earth-directed Coronal Mass

G : 2023 DEC 14 1202 EST
Ejection (CME) being analyzed

National Oceanic and 2ot -
@ Atmospheric Administration : Space Weather Prediction Center;

Safeqguarding Society with Actionable Space Weather Information
o g s / ' F Boulder, CO

o e SHen

s

g & HAER ; BMEWS iAlaska, 5 July 1962,



Proton stormen

1956, 1972, 2014, 2024
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Coronale massa ejecties — Effecten (1/2)

Drag, 1989, 2022

Number of Tracked Objects in Orbit, 1957-2024

30,000
In 2009 the Russian Cosmos 2251 accidentally
collided with the U.S. Iridium 33 satellite,
25,000 causing another sharp rise in debris. Active Starlinks
@ Active spacecraft
with propulsion systems
20,000+ An abrupt increase in 2007 reflects the @ Active spacecraft without
intentional destruction of China’s propulsion systems
Fengyun-1C in an antisatellite weapon test. Dead payloads
15,000 @ Rocket st i i
DCket Stages Satellite Tracking Problems
] o ) Inert parts After March 13-14, 1989 Storm
In 1990 high solar activity led to some debris .
reentry, lowering the number of objects in orbit. @ Collision debris e =09
= @ Antisatellite weapon debris e g oy g:agngtic
<o should be followin g e ot
the storm (Ap 'nde')
5,000
Other debris
0d -

1960 1970 1980 1990 2000 2010 2020

Day March 1989

Amanda Montanez; Source: “Satellite Statistics: Satellite and Debris Population,” Jonathan’s Space Report (data)
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https://planet4589.org/space/stats/active.html

Latitude

Coronale massa ejecties — Effecten (2/2)

WAAS LPV200 Coverage Contours
11/05/22
Week 2234 Day 6
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95| 100.00% | 98.99% |
30 e8| 100.00% | 98.65% |
99 | 100.00% | 97.66% |
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100 | 99.65% | 97.34% | 39.94%
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Credits: US Air Force Research Laboratory

Credits: US Navy




Het hoe van ruimteweer

Over de opvolging en voorspelling van verstoord
ruimteweer




De Pool Ruimte

e Koninklijke
Sterrenwacht van
Belgié (kss)

e 1826

e Koninklijk
Meteorologisch
instituut (kmi)

* 1913

* Koninklijk Belgisch
Instituut voor Ruimte-
Aeronomie (BIRA-IASB)

* 1964




Magnetosfeer

e Aurora

Energetische deeltjes

e Proton storm alarm

Stralingsdosissen

SCC

ESA

e Coordinatie ESC

e Ruimtemissies
e Extreme SWx situaties

e Lead R-ESC

Current time: 01-04-2026 18:18

Alert Viewer

Latest issued alert impact risk
Geomagnetic Storm Alert | No alert since 1840 days |Nothing to report
SEP Proton Storm Alert > 10
MeV

No alert since 19 days | Nothing to report

No alert since 51 days | Nothing to report

SEP Proton Storm Alert > 60
MeV

Legend: % ... an alert has been issued Times are in UTC
C ) ..risk impact (timing and level, » low, - medium, « high,  extreme)
Click on the icons to see alert details

€| 4| wedo1Apr2026 ‘i\’l = |

Register for COMESEP alerts | ‘
|

20MAR13:00 | 30MAR13:00 | 31MAR1300 | 01APR13:00) | 02APR1300 | 03APR1300 | 04APR1300 | 05APR 1300
Flare *
oME *
SEF *
R o o ———
Geomagnetic
activity

DISCLAIMER: COMESEP makes no warranties or representations as to its accuracy and COMESEP specifically disclaims any liability o
responsibility for any errors or omissions in the content on the website, as well as the alerts that are sent out. Neither COMESEP nor any
other party involved In creating, producing, or delivering information that is used in the COMESEP alert system Is liable for any direct
incidental, consequential, indirect, or punitive damages arising out of your access to, or use of, or inability to use or access, the website
and/or the alerts that are sent out

This work has received funding from the European Commission FP7 Project COMESEP (263252)




KM

e Dourbes (1953)

* Magnetisch veld van
de aarde
« K_BEL (2021)
* lonosfeer (1957)

* Radio communicatie
* HF Com E

«# Transmitantenna

Py G N SS (2009) 7 Station YYYY DAY _ DDD HHMMSS P1_FFS S AXN PPS IGA PS
Dourbes 2026 Mar28 087 142500 RSF 1 712 100 03+ 7C
foF2 8.950 1277
;EFI N/A E I %
M oFlp 3.87 E| I
* GPS, Galileo,... A 3 Br
oEp 2.75 11004 |- [Vo- |
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~~~~~ Royal Observatory of Belgium

Solar Influences
Data Analysis Center

Observations

KSB

Space Based Ground Based Ground Based Space Based WDC Sunspot

CNYVEV
e SIDC
e Solar Influences Data analysis
Ce nt re Space Weather Services
* OD4: "Zonnefysica en Detections  LatestAlerts  Forecasts Solar Actiity  Solar Wind

PAN-EUROPEAN CONSORTIUM ) rest A
( I|| Nn eweer FOR AVIATION SPACE WEATHER Solardemor e
USER SERVICES 2026-04-02 02:06 B3 » "

* Ruimteweercentrum (2000) w
. RWC Belgle (/SES) PECASUS DASHBOARD on 2024-05-11 10:00 UTC

12-tal voorspellers T owss [vodeme] Sevee | T UG | Vaes | S | Ao | Waonvaes | Vi3 s |

24/7 m 2024-05-11 10:00 0.30 QUIET 037 QUIET
]
* Bulletins (dagelijks,...) - -

2024-05-11 10:00 105.29 QUIET 109.98 QUIET
e PRESTO alerts --

* Advisories PECASUS /ICAO

* Sterk IT ondersteund “ 2024-05-11 10:00 0 QUIET 0 (] QUIET
* Dashboa rds Webpage, “ 2024-05-11 10:00 0 QUIET Q (] QUIET

tools, Interfaces
Prewmaster,...

HF COM Time UTC Values/Flags Max-3h values Max-3h status

* End users i.g.v. extreem SWx --—---—-

L]
N CC N Polar Cap Absorption (PCA) -- 2024-05-11 10:00 MODERATE MODERATE

* Elia, Eurocontrol, Mil,... mms_mo:no e

*PECASUS (2019) T S I i I

« SSCC/ESA (2013)

Issued: 2024 May 11 0058 UTC

° S_ESC . |ead :Product: documentation at http://www.sidc.be/products/presto
. . . e e e e i e e e e e e e #
°
RUImtemISSIeS # FAST WARNING 'PRESTO' MESSAGE from the SIDC (RWC-Belgium) H#
H #— #
°
EXtreem rUImteweer Geomagnetic conditions have reached extreme storm levels (NOAA Kp=9) globally and severe
storm levels (K_Bel=8) locally starting at 21:00 UTC on May 10. Currently, the North-South 28

component (Bz) is at -48nT (00:43 UTC on May 11) and follows a further decreasing trend.
Extreme storm levels are possibly expected to continue in the coming hours.



KSB

* SIDC

e Solar Influences Data analysis
Centre
* Ruimteweercentrum (2000)
* RWC Belgié (ISES)
* Endusersi.g.v. extreem SWx
e SSCC/ESA (2013)
* S-ESC: lead
e SILSO (2013)
* SIDC(1981)
*  WDC sunspot index
* USET (1957)
* WL, Ha, Ca K, tekening

Solar Influences
Data Analysis Center

Home Observations Services Research Activities

World Data Center for the production, preservation and dissemination of the
SI s international sunspot number b
Aadesocasbhakly

Sunspot Index and Long-term Solar Daily estimated sunspot number
Observations S I LSO
View Access control Outline Revisions
Home
. Sunspot number series: latest update
Products 200 International sunspot number S, : last 13 years and forecasts
ity
—  Month S— e 20 pes
Analyses — m'.'\myy smoothed
250ff -~ sc
EAQ & News EISN DATAFILES
Observers 01 April: 136
02 April: 150
Contact
03 April: 126

Legal notices

About

Latest USET observations (ROB, Brussels)
01/04/2026




KSB

e SIDC

e Solar Influences Data analysis
Centre
* Ruimteweercentrum (2000)
* RWC Belgié
* End usersi.g.v. extreem SWx
e SSCC/ESA (2013)
* S-ESC:lead
e SILSO (2013)
* SIDC(1981)
*  WDC sunspot index
* USET (1957)
* WL, Ha, Ca K, tekening
* Expertise in EUV telescopen

« SOHO /EIT (1995), PROBA2 /
SWAP (2009), SolO / EUI (2020),
Proba-3/ ASPIICS (2024)

2022-02-15 22:14

SolO/EUI/FSI 304 A




KS B Kok ke kk
Fe kK
* SIDC
e Solar Influences Data analysis
Centre
* Ruimteweercentrum (2000)

* RWC Belgié
* Endusersi.g.v. extreem SWx
* SSCC/ESA (2013)
* S-ESC: lead
SILSO (2013)
* SIDC(1981)

.

GOES Xray Flux | Humain radio spectra [ARCAS + HSRS] - 2017/09/06

*  WDC sunspot index
* USET (1957)

* WL, Ha, Ca K, tekening
Expertise in EUV telescopen

* SOHO/EIT (1995), PROBA2 / .
SWAP (2009), SolO / EUI (2020), 10
Proba-3 / ASPIICS (2024)

Humain (1953/2008)

* Radio waarnemingen zon

>mOZX

Frequency [MHz]

103

11:57 12:00 12:03 12:05 12:09 12:12 12:15 12:18

Royal Observatory of Belgium - 2017 Time [UT] GOES 15 data: NOAA/SWPC



KS B S kKK
Kk

e SIDC

e Solar Influences Data analysis
Centre
Ruimteweercentrum (2000)
* RWC Belgié
* End usersi.g.v. extreem SWx
« SSCC/ESA (2013)
* S-ESC:lead
SILSO (2013)
* SIDC(1981)
*  WDC sunspot index
* USET (1957)
* WL, Ha, Ca K, tekening
Expertise in EUV telescopen

« SOHO /EIT (1995), PROBA2 /
SWAP (2009), SolO / EUI (2020),
Proba-3/ ASPIICS (2024)

VTEC (TECu)

* Humain (1953/2008) ANl T AT E- T : :
* Radio waarnemingen zon ® L5C ® Lop ® L2C ®Lic o ’
2 ! - . L L &0 .
e GNSS (1988) e : ‘
. 9, 0 ]  sonnnt M e 40
 Diensten en producten GPS, 2 . LA T Sl —C ey ; ;
Galileo, GLONASS S 2 3 2 !
2 -4 . '
O] 0 0
B W M (UTC) - BEFRRT N B BRI BE- BRCERT NN BEF AT R CRE SR ART AR - BERERT - -
6 ' ! 4 ! | Y dd mmivy 000524 1005724 1105724 120524 130524 140524
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Time (UTC) - 09/05/2024



De Pool Ruimte

B
-y
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1
e Koninklijke
Sterrenwacht van
Belgié (kss)
* 1826
e Koninklijk
Meteorologisch
instituut (kmi)
* 1913

* Koninklijk Belgisch
Instituut voor Ruimte-
Aeronomie (BIRA-IASB)

* 1964
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@ Solar-Terrestrial Centre of Excellence

Het STCE

e Solar-Terrestrial Centre of Excellence
e 22 maart 2006

Space Weather Education Centre

* "Ruimteweercentrum van Belgié"
* Coordinatie Zon-Ruimte-Aarde STCE Newsletter
* Intern 23 Mar 2026 - 29 Mar 2026
* KSB, KMI, BIRA-IASB
* EXtern Published by the STGE - this issue : 3 Apr 2026. Available onfine
- : . o e s |
Egn“dc%/ﬁgtkjélgrs, Industrie, Universiteiten, G‘ %@éﬁé@:&ﬁﬁéﬁm
* Brede Publiek _
e Public Outreach e s
e STCE Nieuwsbrief  ienstord S Nary 150 ;
» Newsitem/flashes Eﬁ::?ﬁmm
* Press releases © R ol v ey :
* Lezingen, artikels, interviews,... 1 oo s -
* Organisatie events R RRETE oo
e ESWW -
e European Space Weather Week (2006-2019)
* SWEC

* Space Weather Education Centre
* Cursussen, educatief materiaal,...

* Qok internationaal
* E-SWAN, ESWW....



2026 — Een feestelijk jaar!...

* 200 jaar Koninklijke Sterrenwacht van Belgié
* https://www.astro.oma.be/

* 50 jaar Planetarium
e http://www.planetarium.be/

* 25 jaar SIDC
e https://www.sidc.be/

» 20 jaar STCE
e https://www.stce.be/

35
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https://200year.observatory.be/nl/home2
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2026-01-18T16:01:00.225

De verrassende zonnestorm van
19 januari 2026

Over ruimteweervoorspellingen:

Vallen, opstaan en weer doorgaan




Zonnevlekkengroep NOAA 4341

o~

A
_ SDO/HMI

* Voorspelling zonnevlammen
e MclIntosh: Dkc (pki)
o M+ /X:77% / 22% (48% / 6%)
 Mount Wilson: Beta Gamma
* Geendelta
* Andere
e Zonnevlam historiek, groep filament,...

https://www.stce.be/educational/classification 37



https://www.stce.be/educational/classification

Zonnevlekkengroep NOAA 4341

o~

A
SDO/HMI

e SIDC SWx voorspeller
* URSIgram 18 Jan 2026:

e ... Solar flaring activity is expected to
be moderate over the next 24 hours,
with M-class flares very likely and a
small chance for X-class flares. ...

https://www.stce.be/educational/classification 38



https://www.stce.be/educational/classification

X1.9 zonnevlam van NOAA 4341 (18 Jan/18:09 UTC ; 3B)

SDO/AIA 131 - EUV

GOES X-Ray Flux

M\n w

Jan 12:00 18. Jar 12:00 19. Jar 12:00 20. Jan 12:00 21. Jan 12:00 22. Jar 12:00 23. Jan 12:00 24 Jan

GOES primary Longwave — GOES primary Shortwave — GOES secondary Longwaw: — GOES secondary Shortwave

SSSSSSS

https://www.stce.be/news/800/welcome.html|

2026-01-18T17:00:42.622


https://www.stce.be/news/800/welcome.html

X1.9 zonnevlam van NOAA 4341 (18 Jan/18:09 UTC ; 3B)

Filamenten zijn "verdwenen" Nabijheid coronaal gat
NSO/GONG — H-alpha GOES/SUVI 195 - EUV

NSO/GONG H-alpha Cerro Tololo (CHL)

2026-01-18 14:13:427 S 2026-01-18T17:01:48.878




Coronale Massa Ejectie (181an/18:09 utc; 38)

STEREO-A / COR2
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Coronale Massa Ejectie (18Jan/18:12 utc)

SOHO / LASCO C3 STEREO-A / COR2

SEEREQ Ahead CORY

o = O0IBA0] — 18 0O 08 AR
2026-01-18T16:06:07.539 et P 2026504 18 09:05:45



Coronale Massa Ejectie - snelheid

SOHO / LASCO C3 STEREO-A / COR2

Select the satellite and date: | 20260118 '| COR2 ahead east v || find jplots |

STEREO COR2 Ahead, East limb, latitude O

18:00 00:00 06:00

Start Time (16—Jan-26 17:5%:53)

o , Speed : 1754 km/s
608 71 1 e . Y This work has received funding from the European Commission FP7 Project COMESEP (263252).

e SIDC SWx voorspeller * STEREO-A (ecliptica, meer aarde-gericht)

* 1000-1500 km/s * 1600-1900 km/s
e 1400 km/s e 1700 km/s
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Coronale Massa Ejectie - snelheid

Number of events per year

Space Weather Research Center

CME SCORE Scale

1,000
o < 500 km/s
100} OOO
b %% 500-999 km/s
i X0
08 :
> % 1,000-1,999 km/s
* e ) 2,000-
O 2,999 km/s
0.1 P P -1
> 3,000 km/s|
X SWRC 2010-2013 (439)
O CDAW 1996-2013 (19,368)

500 1000
Speed km/s

A A A kS i S kS
1500 2000 2500 3000 3500 4000 4500 5000

S-type
C-type (Common)
O-type (Occasional)

R-type (Rare)

ER-type (Extremely Rare)

Evans et al. 2015 - https://doi.org/10.1002/swe.20058
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CME — Aankomesttijd: (1) Hvar DBM

Basic DBM ‘ Advanced DBM ‘

CME start date: (Jan v |[18 v 2026 |[F
CME start time (UTC): (18 v |h[12 v | min

Ry - starting radial distance of CME (Rg) \20:\ -

v - speed of CME at Rq (km/s) \ﬁ\

I - drag parameter (107 km™") 0.2 |

w - asymptotic solar wind speed (km/s) 1450 \

Rtarget - target heliocentric distance (AU) }E\

| Calculate | | Reset! |

Drag-Based Model has performed 43 successful calculations (since 26.12.2012).

o
Goveser ¢
. Qaw
= @ Europshe Usije
P';‘:’:'K Ret. ’ ® “i FONDOVI = {) - ol AR
R furopshag sacialnag forda

© Hvar Observatory, 2016

Var Opseratc’

“am

https://oh.geof.unizq.hr/DBM/dbm.php

DI

M‘ v-R-t plots H Documentation ‘ 1400 km/S

Output:

CME arrival at target (date & time): 20.01.2026 at 10h:56min
Transit time: 40.75 h
Impact speed at target (at 0.98 AU): 701 km/s

M‘ v-R-t plots H Documentation ‘ 1700 km/S

Qutput:

CME arrival at target (date & time): 20.01.2026 at 06h:57min
Transit time: 36.76 h
Impact speed at target (at 0.98 AU): 740 km/s

m‘ v-R-t plots H Documentation ‘ 1900 km/S

Output:
CME arrival at target (date & time): 20.01.2026 at 04h:50min

Transit time: 34.64 h
Impact speed at target (at 0.98 AU): 764 km/s
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CME — Aankomsttijd: (2) EUHFORIA

f = flux tube expansion factor
bl d = angular distance between
|wwey | footpoint of the field line to
coronal hole boundary

| CME insertion @0.1 AU :]];

Corona: ¥i Heliosphere: \
! Semi-Empirical WSA model ¥ Time dependent ideal MHD model i
1 : : :
f " - Evolves MHD parametersv, n, B, T -
| & '
i 0 N 0.1-2.0au '
! [ Synoptic Magnetogram (1R ) e ap BB ( )zo - '
: J : : 15 15 :
: X COMS wiandard 2515065701 D100 'n ¥y H
| e i L 10 10 - '
- - PFSS model ] i ' n g |
1w g t H e * g : i
: ... g6t H € o0 § o e
{ ' & H = 0 '
| " ' = s " a3 “s
! Vs " Lo lY- ] H
! SCS model ] ¥ e o e~
‘ - : : 15 13 :
: = (23R, -0.1au) : I ’
| 7 - ' 20 -20 '
H Lo asgtrte 10eg! [ -J0 ~1% ~10 -0% @00 0% 10 1% 0 00 o3 10 15 0 ]
| H * HELO ALY Distance (AU '
: 'a e AT :
: MHD parameters (0.1 au) using P - :
| empirical relations v=v(fd) i = ,:
4 0 25302314 00 14 0 E “, - May 15 May16  May17 May 18 May 19 May 20 ’,’
i :

1 :

! '

: '

e ; e e Forecasting solar wind
i A R e i s g - and CMEs

Figure 1. Schematic showing the different models within EUHFORIA and the outputs they produce. On the left, the corona is modeled using the semi-empirical Wang-
Sheeley-Arge (WSA) model, driven by the synoptic magnetogram maps (e.g., top left figure). WSA model employs the potential field source surface (PFSS) model in
the low corona and the Schatten current sheet (SCS) in the upper corona to extrapolate the magnetic field lines up to 0.1 au, and empirical relations to compute MHD
parameters at 0.1 au (e.g., bottom left figure). The output of the coronal model is provided as a boundary condition to the 3D time-dependent ideal MHD model of the
heliosphere, shown on the right. Figure on the right is an example showing the radial speed (v,) profile in the EUHFORIA domain depicting a propagating CME on a
relaxed solar wind background (equatorial and meridional planes containing Earth). The flowchart (bottom right) depicts the chronology of steps involved in a typical
EUHFORIA simulation.

Maharana et al. 2024 - https://doi.org/10.1029/2023S\W003715
Pomoell & Poedts 2018 - https://doi.org/10.1051/swsc/2018020
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CME — Aankomsttijd: (2) EUHFORIA

Collection: CME - 2026-01-18 18:55:00

Start date : 2026-01-13T192:09:20 End date : 2026-01-25T19:11:42

* Aankomsttijd

e 20Jan—-07:10UTC
e CME snelheid: 1403 km/s

 Max. snelheid: 540 km/s
* SIDC SWx voorspeller

CME arrival alert (see json attachment).
From no-reply-sidc@oma.be
To SWforecasters@sidc.be
Date 2026-01-19 15:41

Expected arrival time: 2826-81-20T87:11:088Z

Arrival time uncertainty: 12

Estimated peak K: 7

Peak K uncertainty: 1

Probability of arrival: 85

i
E
=
H
£
t
]
w
L]
1=
2
&
]
LE)

CME start time: 2026-@1-18T18:12:007
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SIDC: SIDC: https://sidcweb.swhv.oma.be/ ; ESA: https://swe.ssa.esa.int/ral-euhforia-e-federated
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CME — Aankomsttijd: (3) Overzicht

@ I\Cngglenl}ﬂgigeﬁto;rdinated CCMC CME Scoreboard https://kauai.ccmc.gsfc.nasa.gov/CMEscoreboard/

Login

CCMC CME Scoreboard

The CME Scoreboard is part of the the CME Arrival Time and Impact Working Team within the COSPAR International Space Weather Action Teams (ISWAT).

Developed by the Community Coordinated Modeling Center (CCMC), the CME Scoreboard serves as a research-based pre-event forecasting validation platform.

NASA WSA/ENLIL + Cone +3.5h 20Jan/02:38 +/-7h 8.0-9.0
JHU /APL EAM +5.7h 19Jan/19:53 -2.5h - +7.5h
SEPC/NSSC/CAS Cone + HAF +8.2h 19Jan/22:00 7.0-9.0
KSWC WSA/ENLIL + Cone +8.7h 20 Jan/ 05:00
UK Met Office WSA/ENLIL + Cone +12.4h 20Jan/04:00 +/- 6h 7.0-8.0
ASWO ELEvo +15.3h 20 Jan/ 02:46 +/-5.3h
NOAA/SWPC WSA/ENLIL + Cone +16.7h 20Jan/01:00 5.0-8.0

SIDC EUHFORIA + Hvar DBM +20.5h 20Jan/07:11 +/- 12h 6.0-8.0
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CME — Aankomst: 19 Jan / 18:56UTC (ACE/L1

2026-01-19 12:00-00 1 day@] min 2026-01-20 12-00-00
Mag + Solar Wind [Active] ACE
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CME — Aankomst: 19 Jan / 18:56UTC (ACE/L1
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CME — Aankomst: 19 Jan / 18:56UTC (ACE/L1)

SWPC  2026-01-19 12:00:00 1 day(@1 min 2026-01-20 12-:00-00
Mag + Solar Wind [Active] ACE
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CME — Aankomst: 19 Jan / 18:56UTC (ACE/L1)

SWPC  2026-01-19 12:00:00 1 day(@1 min 2026-01-20 12-:00-00
Mag + Solar Wind [Active] ACE
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CME — Aankomst: 19 Jan / 18:56UTC (ACE/L1)

SWPC  2026-01-19 12-00-00 1 day(@1 min 2026-01-20 12:00-:00

T Mag + Solar Wind [Active] ACE
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CME — Aankomst: Waarom zoveel vroeger?

o st e ) s B * CME snelheid te laag ingeschat

CME start time (UTC): (18 v |h[12 v|min
Ry - starting radial distance of CME (Rs) 0 | o Ee rder rond 1900 km/S
vp - speed of CME at Rg (km/s) |1900 |

e * Invloed coronaal gat onderschat
Rtarget - target heliocentric distance (AU) l0.98 | [ Pa d effe n e n VO O r C I\/l E

M| v-R-t plots H Documentation | 1900 km/S
Output: Drag: 0.2

CME arrival at target (date & time): 20.01.2026 at 04h:50min
Transit time: 34.64 h

Impact speed at target (at 0.98 AU): 764 km/s

M‘ v-R-t plots H Documentation ‘ 1900 km/S
Output: Drag: 0.1

CME arrival at target (date & time): 19.01.2026 at 21h:26min
Transit time: 27.24 h

Impact speed at target (at 0.98 AU): 1 049 km/s

2026-01-18T18:21:49.052
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Recept voor een zware geomagnetische storm

S
MAGNETOTAIL
RECONNECTION

© G. G. Howes, University of lowa, 2021 © ESA/CLUSTER
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Recept voor een zware geomagnetische storm

Bz dient zo negatief mogelijk te zijn

Bz dient zo lang mogelijk negatief te zijn
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Recept voor een zware geomagnetische storm

Bz dient zo negatief mogelijk te zijn v

Bz dient zo lang mogelijk negatief te zijn | [X

SWPC  2026-01-19 12:00-00
e Mag + Solar Wind
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19-20 januari - Zware geomagnetische storm

Kp Index
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Aurora boven Belgié

© G. Gonzales, lowa State University, oktober 2003 © Nancy Narang, Brussel, 12 november 2025




Recept voor aurora boven Belgié

https://www.stce.be/news/802/welcome.html|
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Poollicht boven Belgié — 19 januari 2026

Credits: Jonas Piontek - https://www.youtube.com/watch ?v=MxM-h5pU9mE ; STCE newsitem: https.//www.stce.be/news/802/welcome.html|
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Poollicht in Belgié — Proton aurora
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Poollicht boven Belgié — 19 januari 2026

Thomas Lecocq

Jennifer O'Hara . i ‘ Tl omas Lecocq

welcome.htm/
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Poollicht boven Nederland — 19 januari 2026

Credits: Richard on January 19, 2026 @ Geleen, Netherlands



https://spaceweathergallery2.com/index.php?title=aurora
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— GOES primary spacecraft Proton flux > 10 MeV

Laatste verrassing: Zware proton storm

GOES X-Ray Flux
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/waarste proton storm in 20-35 jaar

NOAA Space Weather Prediction Center

Solar Proton Events Affecting the Earth Environment

1976 - Present

Clear search F1809

1991 03/23
0820

1989 10/19
1310

2026 01/18
2255

2001 11/04

1705

2003 10/28

1215

2000 07/14 2000 07/15 X5/3B 0714
1045 1230 24,000 9077 1024 Yes Yes 1674 km/s

1991 03/24
0350

1989 10/20
1600

2026 01/19
1915

2001 11/06
0215

2003 10/29
0615

X9/3B 03/22
S26E28 2246
X13/4B 10/19
S27E10 1306
ESP enhanced

S11E24 at CME arrival

X1/3B 11/04
NO6W18 1620 1329 km/s

Yes Yes
X17/4B 10/28
S16E08 1110 Yes Yes 2459 km/s


https://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/solar-proton-events/SEP%20page%20code.html
https://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/solar-proton-events/SEP%20page%20code.html
https://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/solar-proton-events/SEP%20page%20code.html
https://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/solar-proton-events/SEP%20page%20code.html
https://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/solar-proton-events/SEP%20page%20code.html
https://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/solar-proton-events/SEP%20page%20code.html
https://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/solar-proton-events/SEP%20page%20code.html
https://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/solar-proton-events/SEP%20page%20code.html
https://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/solar-proton-events/SEP%20page%20code.html

> 100 MeV proton flux (pfu)

/ware proton storm: vooral HF Com boven polen
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> 10 MeV proton flux (pfu) Elevated X—ray flux Severe Praton Flux

Froduct walid At : 2026—-01-139 18:43 UTC NOAL SWPC Boulder, CO USA

GLE: Ground Level Enhancement
https://www.swpc.noaa.qov/products/d-region-absorption-predictions-d-rap
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> 100 MeV proton flux (pfu)
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/ware proton storm: lage extra stralingsdosis
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>10 MeV proton flux (pfu)

Credits: STCE and FMI

GLE: Ground Level Enhancement
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> 100 MeV proton flux (pfu)

/ware proton storm: lage extra stralingsdosis

Federated products from the Seibersdorf Laboratories (sL)
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GLE: Ground Level Enhancement

FAVIDOS v3.1) Cakulation successful No >S00MeV SEP event is expected.

https://swe.ssa.esa.int/web/quest/avidos-federated
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[AVIDOS v3.1] Calculation successfull. 19:19 (UTC)

No >500MeV SEP event is expected.

QUIET

https://swe.ssa.esa.int/web/quest/avidos-federated
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[AVIDOS v3.1] Calculation successfull. No =500MeV SEP event is expected. 1603 (UTO) QUIET
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Vragen?

https://200year.observatory.be/nl/home?2
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