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Space Weather Forecasting 



Space Weather Forecasting 
• RWC Belgium since 2000 
• Team of 10 forecasters 
• Duty cycle of 1 Week 
• 16/24h human monitoring  
• Weekly briefing 

Morning  Check Evening Check 

Emergency Briefing 

12:30UT 

Here it is! Huh? 
Hey, you in the 

audience, do you 
see it? 

Necessity of a team 



What do we forecast? 
• Flares:  

o large and sudden release of energy in the solar atmosphere 

o several classes of flares: C, M and X-flares 

o estimate probability: <50% C, >50% C, >50% M, >50% X-flares 

• K-index:  

o overall geomagnetic activity 

o forecast over 3 days in intervals of 3 hours 

o ranges from 0 to 9 

• Proton events 

• F10.7:  

o solar radio flux at 10.7cm 

o forecast over 3 days 



Products & services 



Daily Space Weather bulletin 

Products 

Daily @12:30UT  

Email   

Fixed format – software readable 

Free and Complete information 



Fast & automated alerts 

Flare  

>M5 

Email 

Sms* 

Presto 

Noticeable 
event 

Email 

Sms* 

CME 

>150 
degrees 

Email 

Products 

*since 2011 

NEW: AFFECTS machine readable 
CME arrival alert 

www.sidc.be 



Monthly & weekly bulletins 
• Provisional Sunspot Indices 
• Medium-term forecast of sunspot index 
• Table of Solar and Geomagnetic activity indices 
• Table of noticeable events (> M flare) 
• Forecasts of returning major sunspot groups 
• Solar and Geomagnetic Activity report:                

a general description of the solar and 
geomagnetic conditions during the month. 

• If applicable: a “hot items” section 
• STCE Newsletter 





WDC product: 
International Sunspot Number 
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Media storm in Belgian press on 
Feb 16 2011 

A press release was sent out on Feb 15 at 14 UT to announce the first activity of solar cycle 
24. The media attention on 16-17 Feb was enormous. Television interviews, radio interview, 
news paper reports … The central question was: “When and where will we see aurora in 
Belgium?”  
 
Initial speed of cloud, based on beacon STEREO data was estimated at 1000 km/s, with 
arrival around morning Feb 17. HI data was crucial in determining the arrival time for 
around 1 UT 18th. 
 
The media storm stopped before the geomagnetic storm begun. Bz was mostly positive and 
the CME speed had speed of 800 km/s , not enough to create a big storm. 
 
Forecasters discussed via email to help forecaster in  
interpreting the data.  
 
Issues:  How to cope with large media attention,  
  how to coordinate? 



Supporting tools 



STAFF – Solar Timelines viewer for AFFects 

http://www.staff.oma.be 



CACTus - Computer Aided CME Tracking 

CME 
Parameters 

Applicable to 
different 

coronagraphs 

Difference  
movies 

Halo Alert 
service 

http://www.sidc.be/cactus 



CACTus – CME catalogs 
• SOHO-LASCO: since 04/1997 
• STEREO/COR2 A and B: since 03/2007 
• Real-time: based on LASCO Quick-look;  

– STEREO data has a latency of 3 days. 

http://www.sidc.be/cactus 



03:42 UTC 
4 radial 
sectors 

Sector that shows EIT wave and 
Dimming most prominently advance 

over time. 

Solar Demon: dimming & 
EUV wave detector 



Solar Weather Browser 

Software 
output 

Numerical 
information 

Observations 
Past – near 
real time 

Movies 
Zoom 

Combining 

Easy 
browsing 

http://www.sidc.be/swb 



Interactive solar map 

http://sidc.oma.be/html/
Solarmap.html 

Provides flaring stats and 
probabilities per AR 



Interactive flare tool 



CME velocity estimation tool 



ROB data for SW operations 

 
1. PROBA2 – SWAP & LYRA 

 
2. Humain – Radio data 

 
3. USET – White light and chromosphere 

 
4. SDO – Data archive and dissemination 
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http://proba2.oma.be/ 



LYRA (onboard PROBA-2) 

• X and UV photometer, 4 passbands 

Info: mariedo@oma.be 

GOES LYRA 



ROB data for SW operations 
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One goal is to provide near real-time 
monitoring of solar activity for the 
SIDC forecasts. 

Two kinds of instruments: 
• Radiospectrographs:  observation of 
radio bursts linked to flares and CMEs 
• Radiometers: Single frequency flux 
monitoring for flares and daily 
irradiance variation (e.g.: F10.7cm) 

• Project started in 2008, in the framework of 
the Solar-Terrestrial Center of Excellence 
• Current infrastructure is being refurbished 
(radiotelescopes, equipment) 
• It involves currently a team of 4 people at 
SIDC 

• Callisto spectrograph (45-400 MHz) 
plugged to a Sun-tracking log-
periodic antenna 

• Observations since May 2008 
• Data online within 15 min 
• Part of the CALLISTO network 
• Website: http://sidc.be/humain  
• Info: Christophe.marque@oma.be 



Examples of observations 

Type II burst 



ROB data for SW operations 
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Solar telescope USET 

White light Quick-look & Fitsfiles 

H-alpha Quick-look & Fitsfiles 

Sunspot drawing Digitization completed 

Ca II K-images Quick-look & Fitsfiles (Q3 2011) 

Data is available via website: 
www.sidc.be 
 
Data will be available via the 
SODA (SOTERIA VSO) 

Info: frederic.clette@oma.be 



ROB data for SW operations 
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SDO data archive at ROB 
• Download images from ROB: use same routines but specify 

site=‘rob’ 
IDL> list=vso_search('1-aug-2010 00:00','1-aug-2010 00:02', inst='hmi’,  site=‘rob’) 
IDL> a=vso_get(list[6:7]) 

• http://wissdom.oma.be 
• latest movies: www.sidc.be 
• Info: verodelo@oma.be 



Funding through projects 

Solar-terrestrial investigations and 
archives 

 
GOAL: 

Improve forecasting capability through 
improved data access and modeling 

 
LEAD: 

K.U.Leuven, Belgium 
 

ROB:  
- Sunspot indices and proxy studies 

- Distribution of data and dissemination 
(SODA) 

SEVENTH FRAMEWORK PROGRAMME (EC) 

SOTERIA 

ROB-lead: D. Berghmans 

CMEs and SEPs: forecasting the space 
weather impact 

 
GOAL: 

set up a risk-alert space weather 
forecasting system  

 
LEAD: 

BISA, Belgium 
 

ROB contribution:  
- CME research & historical SSN data 

- Automated detection 
- Risk alert system (likelihood x impact) 

COMESEP 

ROB-lead: E. Robbrecht  



Funding through projects 

Advanced Forecast For Ensuring 
Communications Through Space  

 
GOAL: 

Modeling the chain of effects down to 
the ionosphere, targeted to GNSS users 

 
LEAD: 

UGOE, Germany 
 

ROB:  
- Early SW warning system, timelines, 

automated detections 
- Product dissemination through RWC 

SEVENTH FRAMEWORK PROGRAMME 

AFFECTS 

ROB-lead: C. Verbeeck 

Environment for Human Exploration and 
Robotic Experimentation in space 

 
GOAL: 

set up a risk-alert space weather 
forecasting system  

 
LEAD: 

K.U.Leuven, Belgium 
 

ROB contribution:  
- research: magnetic reconnection 

- FAST track analysis group 
- Documentation, News, education 

eHeroes 

ROB-lead: P. Vanlommel 



Funding through projects 

Grantholder:  
Ronald Van der Linden  

WP 2: Space weather 
products and services 
Lead: R. Van der Linden 

WP 3: Exploitation,  
Dissemination, 
Education, Outreach 
Lead: P. Vanlommel 



SSA activities at SIDC 
ESA’s Space situational Awareness 

SN-1 – Space Weather Segment Precursor Services - Part 1:  
   Definition and service consolidation 
 
Task 1: European Assets and services review – finished 
Task 4: Initial 4-month operation of the services 
   Data centre located in Redu, Belgium (ESA premises)   
   SW Services Coordination Centre is hosted by STCE, Brussels 
Task 5: Assessment and user feedback  
 
CO-1 -  Requirements and evaluation 
 
ROB: SW Expert for revision of Customer requirement documents 

Preparatory Programme 2009-2011 



Space weather journal ! 

•A realization from COST ES0803 
 

•Financially supported by STCE (Belgium) 
 

•Secretarial office: 
Sophie Raynal, STCE (Belgium) 

 
•Needs publications! 
 

• http://www.swsc-journal.org 
 



European Space Weather Week 

10th edition 
When: November 18 – 22, 2013 
Where: Belgium 
Web: sidc.be/esww10 (soon) 

Focus of ESWW9 on European space weather landscape, 
innovations and key challenges in space weather science,  
solar variability effects on climate, coupled space weather 
modeling, spacecraft operations and space weather, 
space weather in the solar system. 

306 participants 
during ESWW8 

from all over the 
world 



European Space Weather Week 
Previous editions 



Future plans 
 Quality Control: lessons learned 

 Collaboration with NOAA-SWPC 

 Research to operations 

 Virtual modeling center (KUL) 

 Improve accessibility of products 
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