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What is Space Weather?

• Space weather refers to conditions on the Sun and 
in the solar wind, magnetosphere, ionosphere, and 
thermosphere that can influence the performance 
and reliability of space-borne and ground-based 
technological systems and can endanger human 
health. Adverse conditions in the space 
environment can cause disruption of satellite 
operations, communications, navigation, and 
electric power distribution grids, leading to a 
variety of socioeconomic losses.





Physics of Space Weather

• The physics of space weather is plasma physics.

• “Plasma is quasi-neutral ionized gas containing enough free charges 
to make collective electromagnetic effects important for its physical 
behavior”

























• Charged particles flowing from the Sun interact with the Earth ’s 
plasma environment called magnetosphere. Magnetic reconnection 
“opens up” magnetosphere to allow entry of mass, momentum and 
energy. 



Solar Eruptions 
and Magnetic Storms

NASA/GSFC Scientific Visualization Studio. 
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Visualization of Numerical Simulation 
Results



Magnetic Storms:
Ionospheric Storms

WAAS













Resources

• NOAA Space Weather Prediction Center (http://spaceweather.gov)

• Education and Outreach

• Spaceweather.com (http://spaceweather.com)

• Heliophysics @ UCAR (https://cpaess.ucar.edu/heliophysics/home)

• NASA Goddard CCMC (http://ccmc.gsfc.nasa.gov)

• NASA GSFC Visualization Studio (https://svs.gsfc.nasa.gov)

• Books



NOAA SWPC

• http://spaceweather.gov



NOAA SWPC Education and Outreach

• http://www.swpc.noaa.gov/content/solar-physics-and-terrestrial-
effects-curriculum-guide-teachers-grades-7-12



Spaceweather.com

• http://spaceweather.com



UCAR

• https://cpaess.ucar.edu/heliophysics/home
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