
Shared slides for
workshop on Challenges in high-latitude 

system dynamics 
(http://cedarweb.vsp.ucar.edu/wiki/index.php/2018_Workshop:Hi

gh_latitude_system_challenges) 
to be held on Monday, 4 – 6 pm, 25 June in Mesa A/Hilton, 

Santa Fe.

https://docs.google.com/presentation/d/1IesIbs6bWYyQ5qoTG-AEQlGyuk22HsW7dtTXrGz46Vc/edit#slide=id.p

Please add questions, comments or discussion. This shared file will be kept open. 
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Simulation Schematic 1/3

Downward propagating Alfvén wave
(adjust amplitude to match CHAMP FAC at 400 km)
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Absorbed Power vs Altitude
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Fields at 400 km  |  Heating Rate vs Altitude 3/3
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6/25/2018 32 McGranaghan: Multiscale FACs

What?   -   Discovery   -   What’s next? 

Iijima and Potemra [1978]

Large-scale model

X Dependence on IMF clock angle

X Dependence on solar zenith angle

X Characteristics

X Relationship between scales

Small-scale reality

✔ Dependence on IMF clock angle

✔ Dependence on solar zenith angle

✔ Characteristics

Multiscale FACs: Characteristics & implications for the 
magnetosphere-ionosphere-thermosphere system
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Away from ionosphere (upward FAC)
Toward ionosphere (downward FAC)

Size indicates magnitude

Radial direction: Increasing disagreement 
(difference between model and Swarm estimates)

Disagreement between Swarm FACs 
at small-scales (~50 km scale size)

Disagreement between Swarm FACs 
at large-scales (>350 km scale size)

What?   -   Discovery   -   What’s next? 



6/25/2018

Disagreement between Swarm FACs at 
small-scales (~50 km scale size)

Can this explain ‘anomalous’ 
magnetosphere-ionosphere-thermosphere behavior?

Neutral density ‘anomalies’ 
[Liu et al., 2005]

1

How do we examine the role of additional electrodynamic 
parameters and the impact on geospace? 2

Courtesy: Larry Paxton Zou et al., [2015]

What?   -   Discovery   -   What’s next? 

http://dx.doi.org/10.1029/2004JA010741
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Ref, Isinglass team

data fusion: in situ plus imagery
High lat challenges :  
“mesoscale structuring at high latitudes”

K Lynch

Dartmouth Physics
Cedar Meeting, HiLat Challenges, June 2018, Santa Fe



Ionospheric current continuity rules

Ref, i.e., Brekke et al., 1997

R Clayton, 2018



Mission 
Concept

• What is the role of the ionosphere in the creation of auroral arcs?  
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Bea Gallardo-Lacourt, Emma Spanswick, Megan Gillies, Elizabeth Roy,  Eric 
Donovan, Aaron Ridley, and Dongjie Gou

PCB identification using Redline ASIs

T

• Blanchard et al. [1997] used MSP redline emission +DMSP-9 to located the optical PCB  

• 6300Å emission is sensitive 
to low energy precipitation. 
It has an extended 
altitudinal distribution 
[150km-400km] [B

lan
ch

ard
 et al., 1997]

• Here we used DMSP as a benchmark for identifying the PCB in REGO
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PCB identification using Redline ASIs
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• Blanchard et al. [1997] used MSP redline emission +DMSP-9 to located the optical PCB  

• 6300Å emission is sensitive 
to low energy precipitation. 
It has an extended 
altitudinal distribution 
[150km-400km]

• Here we used DMSP as a benchmark for identifying the PCB in REGO

[B
lan

ch
ard

 et al., 1997]

https://docs.google.com/file/d/15eoM5_FGH5kygiJjFlpZVXRTLphpOAes/preview


REGO + DMSP conjunctions
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• REGO: Red Line Geospace Observatory. Active since November 2014 up to date

• DMSP-16: Defense Meteorological Satellite Program. Active since 2003
• We analyzed 50 events using REGO Rankin Inlet (RANK) ASI and DMSP-16. From 

November 2014 to March 2016
• We plan to extend this study to more ASIs and DMSPs to improve our statistic

DMSP-16 satellite REGO ASI
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9 ASIs covering North America sector working in 3s time resolution
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• Gillies et al., [2017] estimated the minimum altitude for the 6300Å emission  to be at 190km
• Discontinuities observed in arcs if redline is mapped to lower altitudes

REGO + DMSP conjunctions – Different mapping altitudes
• Max. luminosity ~4˚ equatorward than  DMSP-PCB
• Luminosity decreased ~80% at the location of satellite boundary

CONCLUSION

• On average, max. luminosity located ~4˚ equatorward of PCB , consistent w/Blanchard et al. 
1997 
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Craig Heinselman
EISCAT Scientific Association

https://docs.google.com/file/d/14qNPJVJrLvGtJTdCHSLv8OaZbObl4J4t/preview
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Questions, Discussion
Please add your name to your comment.

Cheryl:What is the limit on spatial and temporal resolution necessary for relevant 
processes? How do we define the geoeffectiveness of the fine scale structure?

.







SA004: Cross-scaling coupling and energy transfer in the 
magnetosphere-ionosphere-thermosphere system
https://agu.confex.com/agu/fm18/prelim.cgi/Session/54439

SA011: Modeling the polar ionosphere: from basic science to operations
https://agu.confex.com/agu/fm18/prelim.cgi/Session/50826

AGU sessions

https://agu.confex.com/agu/fm18/prelim.cgi/Session/54439
https://agu.confex.com/agu/fm18/prelim.cgi/Session/50826

