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The Great American Solar Eclipse of August 21, 2017:
Science Questions and Observations
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Differential TEC using 
Savitzky-Golay filter with 
a 2 hour sliding window 

and a linear basis 
function.

A 2 hr window was used 
because the eclipse 

(partial or totality) lasted 
about 2 hrs at each given 

location

Red line is noon meridian
White dot: totality 

location and approximate 
width



Eclipse 2017

Campaign Map

Totality path
(from eclipse2017.org)



Eclipse 2017

GNSS Campaign Overview for Aug 21st Solar Eclipse 

5 GNSS receivers borrowed from UNAVCO, 2 borrowed from MIT

• Tom Clark (NEROC) – SC

• Greg Earle (VT) – SC

• Magda Moses (VT ) – KS

• John Hubbard (NRL) – MO

• Delores Knipp (U. Colorado) – MO

• John Swoboda (MIT) & Terry Bullett (NOAA) – WY

• Lee Kordella (VT) – OR

• GPS data transferred back to Haystack in near real-time 

• All hardware deployed from Haystack Observatory

• Borrowed hardware returns to UNAVCO directly

• Remaining hardware returns to Haystack Observatory



UNAVCO RECEIVER 
SETUP

Courtesy Delores Knipp



Delores Knipp’s 90 year old father

Courtesy Delores Knipp
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In the left hand plot, the white dots represent:  McBride, CA, Spokane, WA, Boise, ID, and St. George, UT 
and

in the right hand plot,  the white dots represent,:  Banff, CA, Jasper, MT, Jackson, WY, and Aspen, CO

Evidence of enhanced TIDs on 
the western side and eastern side of the Rocky Mountain range. 

Eclipse Max at Boise, ID at 17:27 Eclipse Max at Jackson, WY ID at 17:35 
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Bow Wave Theories
�Chimonas (1970)
�Fritts and Luo (1993)
�Eckermann (2007) – NOGAS-Alpha
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Bow Waves W=121, 
n=1



Meridional Propagation

17

Bow waves:
(2.5 deg/0.5 hr) 

140m/s
in meridional 

direction

This finding was recently reported by multiple press sources, including Newsweek.
Best quote:
'Bow Waves' detected after solar eclipse of August 2017, scientists still clueless



Some of the papers published



MIT WALLACE, AUGUST 2017 ECLIPSE



Summary

Structured Bow waves clearly observed following 
umbra.

Enhanced TEC observed above Rocky Mountains.
Characteristics are being studied. 

Mesa B/Hilton:  Upper Atmosphere Responses to the 
21 August 2017 Solar Eclipse, Shunrong Zhang


