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SPACE WEATHER

Necessity of a systemic approach with large data sets

The classification of the data is essential

Analysis of the solar data
Analysis of the geomagnetic data
Analysis of the ionospheric data
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Analysis of the solar data
Sun

Sunspot cycle
Solar event (coronal mass ejection(CME), solar flares, coronal hole, …

Interplanetary medium - solar wind parameters
solar wind speed
Interplanetary magnetic field Bz

Analysis of the geomagnetic data
Magnetosphere - Magnetic indices

Global geomagnetic activity -> Am and Km
Dst -> [H sym and H asym]  -> mid-latitude ring current
AE-> AU and AL -> auroral electrojets

Analysis of the ionospheric data
Ionosphere GPS network

Ionospheric ionization - Analysis of the TEC

GENERAL OVERVIEW



Sun -> increasing phase of the sunspot cycle  24
http://solarscience.msfc.nasa.gov/SunspotCycle.shtml

THE SOLAR DATA



Mean solar wind conditions: 
Solar wind speed Vx and Interplanetary magnetic field Bz

Websites
www.spaceweather.com

http://spidr.ngdc.noaa.gov/spidr/

Vx

Bz

Ey = - Vx x Bz



Website : www.spaceweather.com
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Dst gives an estimation of the ring current 

Cross-Tail Current Sheet

J//-Region1
J//-Region2

THE GEOMAGNETIC DATA



Magnetic index Dst
Website: http://isgi.cetp.ipsl.fr

CME

“… a geomagnetic storm as an interval of time when a sufficiently intense and long-
lasting interplanetary convection electric field leads, through a substantial energization
in the magnetosphere-ionosphere system, to an intensified ring current sufficiently
strong to exceed some key threshold of the quantifying storm time Dst index”.

W.D. Gonzalez et al. (1994) What is a geomagnetic storm? J. Geophys. Res., VOL. 99, NO. A4, pp 5771-5792



Auroral Electrojets estimated by AU and AL indices



Magnetic quiet day
No auroral electrojets

Magnetic disturbed day
Auroral electrojets

CME



http://t-ict4d.ictp.it/nequick2/gnss-tec-calibration

THE IONOSPHERIC DATA



Processing  &

Interpretation of Data

…


