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“Space weather” is defined as conditions in the interplanetary and near-Earth space 
that can affect the performance and reliability of space-borne and ground-based 

technology, as well as human life and physiological conditions. 

D.Baker et al. American Journal of Physics 84, 166 (2016)



Space weather agents
background solar wind

The solar corona is not in hydrostatic 
equilibrium and is constantly expanding

The Earth together with the whole Solar 
system is within this expanding coronal 
plasma with embedded solar magnetic fields 
called SOLAR WIND

The solar wind is in itself a space weather 
agent leading to solar activity even in the 
absence of other space weather agents



Space weather agents
high speed solar wind streams

From solar coronal holes –
regions of unipolar 
magnetic fields with low 
temperature (=dark)

Flow along open magnetic 
field lines = freely 
extending into the 
interplanetary space 
(=faster than the ambient 
solar wind)



Space weather agents
coronal mass ejections

Strong magnetic field
Low temperature
Low plasma betta
Decreasing density (expansion)



Earlier classifications 
and catalogs

Yermolaev et al. (2009)

ftp://ftp.ili.rssi.ru/pub/omni/catalog



Earlier classifications 
and catalogs 

Xu and Borovsky (2006)



Earlier classifications and 
catalogs

https://izw1.caltech.edu/ACE/ASC/DATA/level3/icmetable2.htm



Earlier classifications 
and catalogs

http://www.geodin.ro/varsiti/

Catalog of high speed streams

Maris and Maris (2005)



Earlier classifications 
and catalogs

9 types of solar wind
fast-hot-dense (FHD)
fast-hot-rarefied (FHR)
fast-cold-dense (FCD)
fast-cold-rarefied (FCR)
slow-hot-dense (SHD)
slow-hot-rarefied (SHR)
slow-cold-dense (SCD) 
slow-cold-rarefied (SCR)
zero

Veselovsky et al. (2021)



Difference between catalogs 
due to different criteria

Our criteria for CMEs

Proton temperature Tp < 0.5Texp
Texp= 3(0.0106Vsw – 0.287) if Vsw < 500 km/s 
Texp = (0.77Vsw – 265) if Vsw > 500 km/s 

Magnetic field magnitude B ≥ 10 nT
Plasma Beta ≤ 0.8 for at least 5 hours.



Difference between catalogs 
due to different criteria Our criteria for HSS

increase of the solar wind velocity by at least 
100 km/s in no more than one day to at least 
500 km/s for at least 5 hours

accompanied by high temperature (Tp>Texp) 
and low density

HSS lasts until V starts increasing and keeps 
increasings for at least 5 hours

All solar wind which is not CME or HSS is 

considered background solar wind 
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