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AIRS 40 hPa Radiance Channels 

AIRS channels 64, 88, 90, 94, 100, 106 & 118 (665.015–678.839 cm-1) 

         Individual Channel Radiances 64,…,118 

         Mean Channel Radiance 64,..,118 

AIRS channel 71 (666.773 cm-1). see Hoffmann and Alexander (JGR, 2009) 
Eckermann et al. (GRL 2009) 
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Variation of Gravity-Wave Vertical Wavelength 

with Winds 
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φ  wind vector azimuth   

  wave vector azimuth 

λZ  gravity-wave vertical wavelength 

c  gravity-wave phase velocity (c ≈ 0) 

N  background buoyancy frequency 

U  background wind speed 
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Channel Averaging: 100-2 hPa 

50 raw channel radiances  12 net channel radiances 
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25 May: 
good 

visibility 
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15 June: 
partial 

visibility 
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4 July: 
invisible 
4 July: 

invisibile 
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Cross-Track Infrared Sounder: 25 May 2014 
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Questions…. 
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Hemispheric 

Perspective 

• Broad band of 
enhanced variance 
over Southern Ocean 

• Clearly nonorographic 
sources 

• Well correlated with 
midlatitude spiral jet 

 

Hendricks et al. J. 
Atmos. Sci., in press, 
2014. 
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Southern Ocean to Antarctica  



Slide 23  

Near-realtime 
Aqua Level 

1b Radiances 
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Orographic 
Gravity Waves? 

Nonorographic 
Gravity Waves? 



Slide 26  

Rich Variable Wave Structure: Not Understood 
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Isolating Small-Scale Gravity-Wave Perturbations 

from AIRS Level 1b Swath Radiance Imagery 

Fit large-scale radiance structure in swath imagery: 

• Smooth raw radiances along track using a 33-point running average 

(660 km) 

• Fit every cross-track scan (90 points) of these smoothed radiances 

using a sixth-order polynomial (to capture both geophysical cross-track 

gradients as well as limb effects) 

• Smooth fitted fields further using 15-point along-track running average 

Subtract these fits of large-scale structure from raw 

radiances to isolate small-scale perturbation structure 

in the swath imagery.  
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AIRS RMS Brightness Temperatures 

June-August 2003-2011 


