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HSSs de�nitions and Available Catalogues

Intriligator, 1973, 1977 (de�nition)

Bame et al., 1976 (de�nition)

Gosling, 1976 (de�nition)

Broussard 1977 (de�nition)

Lindblad and Lundstedt, 1981, 1983 (catalogue)

Mavromichalaki, Vassilaki, and Marmatsouri, 1988 (catalogue)

Lindblad, Lundstedt, and Larsson, 1989 (catalogue)

Mavromichalaki and Vassilaki, 1998 (catalogue)

Gupta and Badruddin, 2010 (catalogue)

Maris and Maris, 2012 (catalogue)

Gerontidou et al., 2018 (catalogue)

Muntean et al., 2018 (catalogue)

Grandin et al., 2019 (catalogue)
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High Speed Streams

HSS de�nition:

"An increase of solar wind speed that lasts

several consecutive days (at least two)"

Principal selection criterion:

∆V1 ⩾ 100 km/s that lasts two days

∆V1 = V1 - V0

V0 - the smallest 3h velocity for a given day

V1 - the largest one for the next.
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Data OMNI � https://omniweb.gsfc.nasa.gov/form/dx1.html

©NASA, NASA/H. Zell, I. Dorotovic et al. (2008)
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Software

IDL

Input data

Bartels rotation number

the SW plasma temperature (K)

SW proton density (N/cm3)

SW plasma speed (km/s)

Output data

list of numbered HSSs.

start time

duration

initial and maximum speed values

the speed gradients

Algorithm

3-h mean values

maximum (Vmax) and minimum (Vmin) values of the 3-h
speed for each daily set

Vmaxnext - Vmin > 100 km/s

identi�cation of the maximum speed Vmax

identi�cation of the end time of the event, when the speed
decreased to (or near to) the V0 value from the beginning of
the event

new increase greater than 100 km/s appeared before the fall
under the initial value V0 of the speed, it was considered that
a new HSS event
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High Speed Streams - Validation

Besliu-Ionescu, Maris Muntean, Dobrica, 2022
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Sources

©SDO/AIA 193Å SpaceWeather.com

February 15 and 19, 2016

©SDO/AIA 193Å SpaceWeather.com

August 24 and 27, 2018
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Example

©www.geodin.ro/varsiti
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Geomagnetic Storm Association
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Energy Estimation

ϵ = 107 V B2 l20 sin4
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2

)
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Akasofu, 1981

EIN = 3.78× 107 n0.24
sw V 1.47
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Wang et al., 2014

Wϵ =

∫
MPH

ϵ dt [J ]

WEin =

∫
MPH

EIN dt [J ]
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Example � non geoe�ective / geoe�ective HSS (Besliu-Ionescu, Maris Muntean, Dobrica, 2022)
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Statistics (Besliu-Ionescu, Maris Muntean, Dobrica, 2022)
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Logistic Regression

Srivastava (2005)
Besliu-Ionescu et al. (2019), Besliu-Ionescu and Maris Muntean (2020)

Variable Coe�cient

V 0 −9.0374693718
V max 0.1408746734
∆VM −0.1307799587

Duration 0.1401986948
Bzmin −0.1323706560
IMF −0.6242344106

B0 −0.4542699511

Success Rate
87% Training
83% Validation
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Summary

Catalogue of HSSs for SC24 with GSs association

Available online � www.geodin.ro/varsiti � cvs �les available on demand

More HSSs during the descending phase of SC

More geo-e�ective HSSs during the descending phase

Non-Linear Logistic Regression model works better with a clear sectorial polarity

Better success considering negative polarity as determining factor

TO DO

Catalogue up-to-date

Comparison between the streams with SC

Improve the empirical model
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diana.ionescu@astro.ro
Thank you!
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