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Diagnostic Analysis of the Impact of Tropical QBO on the General
Circulation in the Northern Hemisphere Winter
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Abstract By using NCEP/NCAR reanalysis data the criterion for dividing the easterly and the wester-
ly phase of tropical QBO is firstly discussed. The results indicate that the wind at 50 hPa is most closely
associated with the depth of westerly. The westerly (easterly) at 50 hPa over equator generally repre-
sents a deep westerly (easterly) in the lower stratosphere. Then the impacts of tropical QBO on the zon-
al mean circulation and the propagation of quasi-stationary planetary waves in the middle and high lati-
tudes of the Northern Hemisphere are studied with 40 winters from 1959 to 1998. The diagnostic results
show that the impacts of tropical QBO on the general circulation in the Northern Hemisphere winter are
mainly displayed in the stratosphere and the upper troposphere. Comparing with the westerly phase of
tropical QBO, in the easterly phase westerly polar vortex in the middle and high latitudes is much de-
creased, however, flow in the subtropics is increased. These interannual variations of zonal mean flows
can be interpreted well with the anomalous propagation of quasi-stationary planetary waves in the middle
and high latitudes. Comparing with the westerly phase of tropical QBO, in the easterly phase the quasi-
stationary planetary waves in the middle and high latitudes propagate more poleward. As a consequence,
there is the anomalous convergence of EP flux in the stratosphere over high latitudes. With the interac-
tion between waves and mean flows the zonal mean westerlies are decreased. But the impacts of tropical
QBO is different between the former twenty years and the latter twenty year of 1959~1998. Comparing
with the former twenty years, in the latter twenty years the difference between easterly phase and west-
erly phase is somewhat weak, and the “Holton-Tan oscillation” becomes much weaker. In the easterly
phase, the quasi-stationary planetary waves propagate less upward in the former twenty years; however,
in the latter twenty years, propagation in south of 70°N is more upward, and in north of 70°N is less up-
ward. The difference may be associated with the variability of zonal wind in the middle and high lati-
tudes.

Key words: quasi-biennial oscillation; depth of westerly; zonal-mean circulation; propagation of quasi-

stationary planetary wave



