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Science Question: What caused the 2015-2016 
anomaly in the Quasi-biennial oscillation  (QBO)?

Findings: The QBO is is a variation of the east-west 
wind in the stratospheric equatorial zone.  It has an 
irregular period of ~28 months. In 2015-16, there was 
an unprecedented upward jump of these westerly 
winds from ~24 km to 28 km. This event is 
unprecedented in the entire QBO record since 1953.
Two hypotheses 1) it was caused by the strong 2015-
16 ENSO, and 2) it resulted from increasing global 
temperatures. 

Impact: These westerlies cut-off the normal 
downward propagation of the easterly winds from 32 
km. 

Why it Matters: The QBO is the major source of year-
to-year variability of the stratosphere. Hence, the 
QBO has a major impact on the variability of 
stratospheric constituents such as ozone, water, 
methane, etc.. Understanding the physics and impact 
of the QBO underlies our modeling framework that 
allows us to project the recovery of the ozone layer.

Figure: Monthly mean zonal wind (m/s) derived from 
Singapore radiosondes between 70 and 10 hPa for 2000 through 
Sept. 2016. Easterlies are shown in cyan blue, while westerlies
are in green brown. Red arrows show downward progression of 
westerlies, while blue arrow shows anomalous 2015-2016 QBO
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