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4:00 - 4:10   Tomoko Matsuo  Introduction 

4:10 - 4:20   Mike Ruohoniemi  SuperDARN 

4:20 - 4:30   Jesper Gjerloev  Global continuous magnetosphere-ionosphere coupling 

4:30 - 4:40   Ryan Mcgranaghan  Conductivity mapping 
 

4:40 - 4:50   Don Hampton  Ground based optical estimates of electron precipitation     
   energetics in the auroral zone 

4:50 - 5:00   Russel Cosgrove  Conductance and conductivity 

5:00 - 5:10   Rob Gillies  Initial RISR-C results with REGO, SWARM, and SuperDARN 

5:10 - 5:20   Mark Conde  FPI neutral wind mapping 

5:20 - 5:30   Art Richmond  AMPERE-driven TIEGCM 

5:30 - 5:40   Binzheng Zhang  FPI wind and CMIT  

5:40 - 6:00   All  Open Discussion 

2 Making sense of high-latitude geospace observations: Modeling, data fusion and assimilation, Santa Fe, NM, 2016 



High-latitude ionospheric electrodynamics 
Space-based Magnetometers  

Ground-based Radars  
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Effects of neutral winds? 

3D Conductivity?  
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Non-conservative electric fields?  

Credit: NASA 
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States 

Observations 

x0 ! x1 ! x2 ! · · · ! xt

Data assimilation problem 

y1 y2 · · · yt

#H
xa = xb +K(y −Hxb)

Ca = (I−KH)Cb

Inverse and data assimilation problem 

Uncertainty 
information 

Inverse  
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AMIE Nextgen maps derived from  
SuperDARN, Iridium/AMPERE and DMSP data 

[Cousins et al., 2013, 2015; Matsuo et al., 2015; Mcgranaghan et al., 2016] 

Journal of Geophysical Research: Space Physics 10.1002/2014JA020463

Figure 7. Distributions of electrostatic potential, FAC density, and Poynting flux for 1500–1510 UT, 29 November 2011,
following the format in Figure 3. Results are shown for (a–c) the Northern Hemisphere and (d–f ) the Southern
Hemisphere.

Results from both hemispheres from an example snapshot (29 November, 1500 UT) are shown in Figure 7,
following the format in Figure 3. The IMF is BY dominated at this time, and both the convection pattern and
the dayside FAC distribution have different morphologies in the two hemispheres, as expected [e.g., Feldstein
et al., 1984; Heppner and Maynard, 1987]. The electrostatic potential and FAC density values are larger in the
South than in the North, and the Poynting flux is significantly enhanced in the South, especially in the polar

Figure 8. Distributions of electrostatic potential, FAC density, and Poynting flux for 0900–0910 UT, 29 November 2011,
following the format in Figure 7.
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