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 Entirely unanticipated capability—the atmosphere as a source of 

illumination, provides a form of visible imagery on moonless nights! 
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DNB Response 

DNB 
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Fig 1. of Leinert et al., Astron. Astrophys. Suppl. Ser. 127, 1998 



Radiance Distributions 
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SNR=1 SNR=30 



Courtesy, J. Alexander (NWRA/CORA) 
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 New information about gravity waves in the upper atmosphere may help 

improve parameterizations relevant to seasonal and climate forecasting. 



Global gravity wave observing system from nadir 
viewing satellites 
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Yue, Hoffmann 
and Alexander, 
JGR 
2013 
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Forecaster Significance??? 
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Glowing Waves are Everywhere… 

• Forced by convection, orography, fronts, jet imbalance, etc. 
 

• Play a key role in determining the circulation via gravity 

drag effects, highly parameterized in GCMs. 
 

• Strong seismic events can also force nightglow waves 

(possibly complementing tsunami early warning systems).  
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GRL, Vol. 38, doi:10.1029/2011GL047860 2011 Tohoku Earthquake/Tsunami 

“ (…) these types of systems are constrained to land‐based locations making monitoring the entire 

Pacific Ocean, for example, impossible. However, an imaging system on a space‐based platform 

would not suffer from these limitations.   

(…) 

A geostationary platform would allow for continual monitoring of large regions of the Earth and 

usher in a new era of tsunami monitoring. ” 
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Convective Gravity Waves 
Convection over Texas 
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Miller et al., Rem. Sens., 2014 



Reports by national media 
The Atlantic reported on the April 4 

2014 event  
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Convective Gravity Waves 
Convection off China 
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VIIRS DNB CGGW imagery on 9 Aug 2013 
over Northern China 

CGWs in four ground-based OH 
imagers operating in China in Aug 
2013 

Xu, Jiyao et al., JGR, in preparation 



Mesospheric Gravity Waves 
Jet Streak 
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Mesospheric Gravity Waves 
Bore (Frontal system) 
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Mesospheric Gravity Waves 
Topographically Force (Tibet) 
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Mesospheric Gravity Waves 
associated with island 

Hokkaido, Japan 



Mesospheric Gravity Waves 
over where scientists rarely travel to 
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Afghanistan  Pakistan 

Yemen Ukraine 



Mesospheric Gravity Waves 
in polar regions 
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DEEPWAVE EXAMPLES 
2014/05/30 1250 UTC 

NOTE: Steve Smith Case….Still need to process IR to determine GW features 


