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NSF is the only U.S. federal agency with a mission to support all fields of 
fundamental science and engineering, except medical sciences. 

Unlike many other federal agencies, NSF does not hire researchers or directly 
operate its own laboratories or similar facilities. Instead, NSF supports 
scientists, engineers, and educators through their home institutions 
(typically universities and colleges).  

NSF works closely with other federal agencies (NASA, NOAA, DoE, USGS, etc.) 
determining science frontiers, identifying leading pioneers in these fields, 
and providing money and equipment to continue their research endeavor. 



Earth’s magnetopause projects over polar regions  



Global / Conjugate Ground Magnetometer 
Networks 





Geomagnetic Conjugacy  
SuperDARN Radars 
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Ionospheric Integrated Joule Heating from NCAR-AMIE 
00:30-00:40 UT 5 April 2010 

Ionospheric Electrodynamics 

Ground magnetometers, 
DMSP E-field, SuperDARN AMPERE Data Included 

Wilder et al., JGR, 2012 

AMPERE Yields a Dramatic Change in Heating Distribution and Intensity 

Broad regions without data can be filled in with AMPERE observations 



Space Weather Specification and Forecast 
Connecting  ftp.sec.noaa.gov ..... The last available ACE data (2015/09/21 1821 UT) : 
IMF Bx= -4.60 nT, By= 0.40 nT, Bz= 1.10 nT                  Solar wind speed V= 508 km/sec, Proton density= 3.90 cm-3 
Time submitted : 2015-09-21 18:23 UT                            Starting calculation ....... 



The CCMC at NASA/GSFC regularly runs the SWMF code for real-time Geospace 
characterization. The code, designated with the BATS-R-US MHD model and an 
ionospheric electrodynamics solver, now has the RCM inner magnetospheric drift 
physics code. 

The NOAA/SWPC currently tests SWMF aiming to make it “Space Weather 
Operational Framework”.   



2013 Decadal Strategy for Solar & 
Space Physics (Heliophysics) 

10 

• DRIVE would provide high leverage to current and future space 
science research investments.  

• Five DRIVE components are “basic building blocks” in which NSF 
already invests… and will continue to invest! 

• Diversify observing platforms with 
microsatellites and midscale ground-
based assets 

• Realize scientific potential by 
sufficiently funding operations and 
data analysis 

• Integrate observing platforms and 
strengthen ties between agency 
disciplines 

 • Venture forward with science 
centers and instrument and 
technology development 

• Educate, empower, and inspire the 
next generation of space researchers 
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