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National Space Weather 
PProgram

NSF Role:
• Fundamental research

• Ground-based facilities

• Modeling

• Education• Education

• Catalyst for interagency 
collaboration



Space Weather Research at NSFSpace Weather Research at NSF

• The great majority of our core aeronomy,The great majority of our core aeronomy, 
magnetospheric, and solar physics research 
now deals with space weather.

70

80

40

50

60

10

20

30

0
2000 2001 2002 2003 2004 2005 2006 2007 2008



Fundamental space weather researchFundamental space weather research

• Focus on understanding the 
processes in the the Sun-Earth p
system that cause space weather 
effects

• Particular focus on new discoveries 
linking the different regionslinking the different regions



Tropospheric Clouds and Thermosphere / 
Ionosphere StructureIonosphere Structure
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Coupling between the Ionosphere andCoupling between the Ionosphere and 
the Plasmasphere (Foster et al.)

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.



Coupling between the ionosphere and the solar wind 
(Thayer et al.)
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Ground-based facilities (and more)Ground based facilities (and more)

• World class radars and optical 
instruments

• New ISRs in Alaska and Resolute Bay
• Fledgling space program COSMIC• Fledgling space program – COSMIC, 

AMPERE, Cubesats
ATST t k• ATST on track



The Advanced Modular Incoherent 
Scatter  Radar

The Resolute Incoherent Scatter 
Radar (RISR)           

The Poker Flat, Alaska Incoherent 
Scatter Radar (PFISR)           

First Light:  April 23, 2009First Light:  January 2007



COSMIC
• Taiwan-US Collaboration 
• Six satellites record• Six satellites record 
weather, climate, and space 
weather data 

• NSF lead agency for 
science activities



• Upgrade to Iridium 
magnetometer datag

• Global, 24/7, real-
time, field-aligned-
currents

• 9 minute cadence• 9 minute cadence
• Commercial data-

buy from Boeing & 
Iridium

Project started August 2008   Project started August 2008,  
being led by 

Brian Anderson, JHU/APL



Two NSF Cubesat Missions



Advanced Technology Solar Telescopegy p



Advanced ModelingAdvanced Modeling

• Center for Integrated Space Weather Modeling  
(CISM) an NSF Science and Technology Center(CISM), an NSF Science and Technology Center 
made up of a consortium of Universities led by 
Boston Universityy

• Other major modeling efforts are being carried 
out by Michigan, New Hampshire, Utah State, 
and NCAR



Education and Diversity 

Space Weather Research and 
Model Development

Knowledge Transfer



The “Foundation” of the National Space p
Weather Program is healthy

• NSF is harvesting discovery science, 
developing new, powerful sensors and 
developing advanced models to push ourdeveloping advanced models to push our 
understanding of Sun-Earth system to new 
levels.

• We are creating great opportunities for 
significant advancements of operational 

d tproducts



My view on what is required for 
f ll t iti i h tsuccessfully transitioning research to 

operations

• The key operational products need to be 
id tifi didentified

• NOAA must work closely with the Community 
Coordinated Modeling CenterCoordinated Modeling Center

• Significant new resources must be identified for 
the Space Weather Prediction Centerthe Space Weather Prediction Center. 


