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2017 Eclipse Track
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2017 Eclipse Detailed Shadow Predictions
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Eclipses: A Tool for Learning about Ionospheric Processes

Steady-state continuity equations
(NOTE: no transport here - but 
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Modeling the EUV Changes during Eclipse
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Modeling the EUV Changes during Eclipse
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Modeling Eclipse-Induced 
Changes in the Ionosphere, 

Plasmasphere, and Thermosphere

(J. Huba, NRL)



• What	are	the	details	of	traveling	ionospheric	disturbances	(TIDs)	and	atmospheric	gravity	waves	
(AGWs)	triggered	by	the	eclipse?	

• What	are	the	details	of	altitudinal	and	temporal	ionospheric	profile	variations	triggered	by	the	
eclipse?	

• How	widespread	are	spatial	ionospheric	variations	associated	with	the	eclipse?

Instruments:	
• GNSS	
• Two	ISRs	
• TIMED	
• DMSP	
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Viewing	traveling	
ionospheric	

disturbances	(TIDs)	
in	3-D

Examples	of	LSTIDs	
propagating	horizontally	
(GPS	total	electron	
content	in	TECu;	top)	
and	vertically	(Millstone	
Hill	incoherent	scatter	
radar	electron	density	in	
%;	bottom)

UT	(hr)	on	Sept	28,	2016	
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Ionospheric	and	Thermospheric	Science	from	Eclipse	Observations:	
• Solar	Eclipse-excited	Traveling	Ionospheric	Disturbances	and	Atmospheric	Gravity	Waves	(GNSS,	

ISR)	
• High	Accurate	Temporal	and	Altitudinal	Variation	of	the	Whole	Ionosphere	over	Partially	Eclipsed	

Zones	(Incoherent	scatter	radars)	
• Temporal	and	Latitudinal	Variation	of	the	Ionosphere	and	Thermosphere	Due	to	the	Eclipse	(GNSS,	

TIMED,	DMSP)	
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D-region response to Total Solar Eclipse
❖ Eclipse 2017 provides a unique 

opportunity to study the D-region 
when the sun is “turned off”  

❖ SQ: What are the contributions of 
solar Lyman-alpha, EUV, soft X-rays, 
and hard X-rays to the production of 
D-region ionization?

16

Previous study (Sears, 1981) used rocket 
experiments to measure electron density

We use a combination of spacecraft 
ionizing radiation data, 
subionospheric VLF measurements, 
and chemistry and propagation 
modeling to quantify the effects of the 
eclipse on the D-region ionosphere.
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Amateur Radio and the HF Bands

• Hobbyists routinely use HF-VHF transionospheric links.
• Often ~100 W into dipole antennas.

Frequency Wavelength
1.8 MHz 160 m
3.5 MHz 80 m
7 MHz 40 m

10 MHz 30 m
14 MHz 20 m
18 MHz 17 m
21 MHz 15 m
24 MHz 12 m
28 MHz 10 m
50 MHz 6 m

K2MFF, The NJIT Ham Radio Station
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RBN & A Solar Flare

[Frissell et al., 2014, Space Weather]
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Summary

• The 2017 Eclipse will feature the most comprehensive observation and 
modeling efforts to date

• Detailed D, E, F region investigations, both modeling and observations
• New observational approaches (e.g. Citizen science)
• Excellent example of CEDAR system science approaches
• We stand to learn a great deal about the coupled geospace system

To find out more at this meeting:
• Friday AM: 2017 Eclipse session (S. Zhang; Torreys 1 and 2)
• Thursday CEDAR Banquet: HamSCI Citizen Science (N. Frissell)

Thanks for your attention!


