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Monitoring Solar Activity and 
Space Weather  

-databases and tools 
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Outlook
• How does the Sun create space weather? 

The physics of the Sun and space weather

• How do we observe the Sun and its impact on space weather? 
Instruments

• Which type of information do we obtain from satellites? 
The solar observation databases

• Which tools do we use to analyse these observations? 
Tools
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The physics of the Sun & solar activity



The solar atmosphere 2

1) Illustration: Per Byhring; 	2) Eugene Avrett, Smithsonian Astrophysical Observatory
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Schrijver, 2001

The solar atmosphere 3



Eruptive events

NASA/GSFC/ Solar Dynamics Observatory

Solar flare

AIA 193Å

NASA, ESA /Solar and Heliospheric Observatory

Coronal Mass Ejection (CME)

LASCO C3
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Space weather

NASA
-magnetic fields 
-particles (ion, proton, electron, alpha)
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Geomagnetic storm

NASA
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Solar activity impact 7



Solar activity impact

ELF
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Instruments



Overview by solar databases 8



GOES and PROBA-2 
• Geostationary Operational Environmental Satellite (GOES)
-Family of satellite operating since 1975 (4 active, 20 launched)

-classification of solar flares

• PRoject for Onboard Autonomy-2 (PROBA-2)

https://proba2.sidc.be/data/LYRA
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Solar and Heliospheric Observatory (SOHO) 

● Launch 2 December 1995
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SDO (Solar Dynamics Observatory)
● Launch 11 February 2010

Solar Dynamics Observatory 

(NASA) 

SDO images (NASA) (NASA) 
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Solar Orbiter 12

● Launch 10 February 2020



The solar observation databases



PROBA-2 database 13

https://p2sa.esac.esa.int/p2sa/#quicklook

https://p2sa.esac.esa.int/p2sa/#quicklook


Heliospheric Event Knowledgebase (HEK) 14

http://www.lmsal.com/hek/index.html 
https://www.lmsal.com/isolsearch-data since 1975

http://www.lmsal.com/hek/index.html
https://www.lmsal.com/isolsearch


CACTUS (CME catalogue) 15

https://www.sidc.be/cactus/catalog.php-data since 1997



The Comprehensive Solar Energetic Electron event Catalogue (CoSEE-Cat)
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https://coseecat.aip.de/

-the most details overview of the solar energetic events ever 

-data from 8 Solar Orbiter instruments 

-information from the source region and in-situ measurements 

-300 events publicly available (768 events detected) 

-publicly available data: 2020 - 2023 (2025)

-data since 2020



VSO (Virtual Solar Observatory) 17

https://sdac.virtualsolar.org/cgi/search



  Joint Science Operations Center (JSOC) 18

http://jsoc.stanford.edu



Tools to solar data analysis



JHelioviewer

https://www.jhelioviewer.org/

—> presentation JHelioviewer-images, movie and goes data about class of the solar flare 

-JHelioviewer  -tool to check the solar structures and activity
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Helioviewer

https://student.helioviewer.org/

-Helioviewer  -webpage version of JHelioviewer (fast data check)
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Advance tools: SunPy
-SunPy -Python package to analyse Solar Physics data

https://sunpy.org/
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Advance tools: SolarSoftWare (SSW)
-IDL package to analyse Solar Physics data

https://www.lmsal.com/solarsoft/
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The Sun today! 1
Thank you for your attention! 

krzysztof.barczynski@pmodwrc.ch

mailto:krzysztof.barczynski@pmodwrc.ch


Appendix



Solar radiation storms

NOAA



Geomagnetic storms

NOAA
G2, G3 - events in last week


