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WACCM Gets a QBO in Near-equatorial Winds . . . and Temperatures

Garcia and Richter (2019)

(1975)

Model-simulated  temperatures can be compared with 
satellite observations of microwave brightness temperatures   
. . . if convolved with the appropriate weighting function

(2017)

Weighting functions from Remote Sensing Systems 
(www.remss.com/measurements/upper-air-temperature)

Temperature of 
Lower Stratosphere



(1994)

Bottom line of this talk:
It’s no longer necessary to 
invoke latitude correlations in 
order to extract the QBO from 
satellite-observed LST . . . but 
it helps with WACCM output.



The Simplest Possible Fourier Analysis

2.   Area-average near Equator (latitudes 5S – 5N).

WACCM output from ...
• 110-level AMIP run, including volcanos
• 110-level coupled atmosphere-ocean-seaice run, 

not including volcanos
• 70-level coupled run, including volcanos

4.    Remove linear trend.
5. Solve N equations in N unknowns:

6. Apply 3-point running mean.

3.   Remove seasonal cycle.

↔
1. Apply microwave LST simulator algorithm (Santer et al 2013).

Satellite microwave obs (processed by RSS)



More Sophisticated Fourier Analysis

Windowing in place of explicit smoothing

Christy / Drouilhet latitude “filter” in 
place of near-equatorial averaging

Statistical confidence limits:
1. Chi-square test with n degrees of 

freedom?
2. Bootstrapping??


