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Solar activity:
Flares & CMEs

https://solarmonitor.org/ 

https://sdo.gsfc.nasa.gov/data/
dailymov/movie.php?q=20241
007_1024_0193  
Solar flare (~X1)

https://www.sidc.be/cactu
s/catalog/LASCO/2_5_0/
qkl/2024/10/CME0042/C
ME.html 
CME (480 km/s) +Type II

https://solarmonitor.org/
https://sdo.gsfc.nasa.gov/data/dailymov/movie.php?q=20241007_1024_0193
https://sdo.gsfc.nasa.gov/data/dailymov/movie.php?q=20241007_1024_0193
https://sdo.gsfc.nasa.gov/data/dailymov/movie.php?q=20241007_1024_0193
https://www.sidc.be/cactus/catalog/LASCO/2_5_0/qkl/2024/10/CME0042/CME.html
https://www.sidc.be/cactus/catalog/LASCO/2_5_0/qkl/2024/10/CME0042/CME.html
https://www.sidc.be/cactus/catalog/LASCO/2_5_0/qkl/2024/10/CME0042/CME.html
https://www.sidc.be/cactus/catalog/LASCO/2_5_0/qkl/2024/10/CME0042/CME.html


Space weather:
Geomagnetic storms

“a major disturbance of Earth's 
magnetosphere that occurs when there is a 
very efficient exchange of energy from the 
solar wind into the space environment 
surrounding Earth” https://www.swpc.noaa.gov/ 

https://site.uit.no/space
weather/aurora-borealis/ 

Aurora
“electrons due to geomagnetic activity 
ionize atmospheric O & N” 
https://www.swpc.noaa.gov/content/aurora-tutorial 

https://www.swpc.noaa.gov/
https://site.uit.no/spaceweather/aurora-borealis/
https://site.uit.no/spaceweather/aurora-borealis/
https://www.swpc.noaa.gov/content/aurora-tutorial
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Aim
Active regions 
(SHARP parameters)

Solar activity 
● flares 

(class)
● (I)CME 

(speed, angular width)

Geomagnetic storms 
(Dst parameter)

https://solarmonitor.org/ 

https://wdc.kugi.kyoto-u.ac.jp/dst_realtime/202410/index.html 

?

https://solarmonitor.org/
https://wdc.kugi.kyoto-u.ac.jp/dst_realtime/202410/index.html


Active regions

 “the totality of observable phenomena 
in a 3D volume represented by the 
extension of magnetic field from the 
photosphere to the corona. . .” 
[van Driel-Gesztelyi et al. 2015] 
including EM emissions and strong 
twisted magnetic field emergence



ARs: SHARP parameters
Data: SDO/HMI (2009-present)
http://jsoc.stanford.edu/HMI/HARPS.html 
12 min cadence

https://doi.org/10.1007/s11207-014-0529-3 

Event selection

(1) List of GSs (2009-mid 2023): 125
(2) Association with ICMEs & CMEs: 84
(3) Association with flares, ARs & 

data availability: 64

https://doi.org/10.3390/atmos15080930

http://jsoc.stanford.edu/HMI/HARPS.html
https://doi.org/10.1007/s11207-014-0529-3
https://doi.org/10.3390/atmos15080930


Results

Active regions 
(SHARP 
parameters)

Solar activity: 
flares (class) & 
CMEs (speed, 
angular width)

Geomagnetic 
storms (Dst)

https://doi.org/10.3390/atmos15080930

More results @ 
https://astro.bas.bg/project-sun/ 

https://doi.org/10.3390/atmos15080930
https://astro.bas.bg/project-sun/


Interpretation

SHARP parameters of ARs 

● are not an useful indicator for GS Dst intensity
● show moderate-to-strong correlations with flares

Planned tests:
● eruptive vs. confined flares
● geoeffective vs. not-geoeffective ARs

https://doi.org/10.3390/atmos15080930

https://doi.org/10.3390/atmos15080930
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