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ABSTRACT 

A decadal oscillation of the geopotential heights in the lower stratosphere, which is well­
correlated with the 11-year solar cycle, is closely linked to changes of the temperature on the 
same time scale in the middle and upper troposphere, the temperature being higher on an 
average in the maxima than in the minima of the 11-year solar cycle. It appears likely that these 
changes in the tropospheric temperature are associated with changes in the Hadley circulation. 
It is well established that the decadal oscillation in the stratosphere is modulated by the Quasi­
Biennial Oscillation in winter. We point out that the QBO also modulates the decadal oscillation 
at other times of the year, but that the effect of the modulation is then weaker because of the 
different wind regime in the stratosphere. 

1. Introduction 

In addition to the two well-known non-cyclical 
oscillations in the atmosphere, the Quasi-Biennial 
Oscillation ( QBO) and the Southern Oscillation 
(SO), a third one has been discovered lately which 
has an average period of 10 to 12 years ( Labitzke, 
1987; Van Loon and Labitzke, 1990; and Labitzke 
and Van Loon, l 992a ). It has been described as 
taking place mainly in the stratosphere, but recent 
work has shown that it is visible in the tropo­
spheric temperature of the regions where its 
presence is notable in the stratosphere. In this 
paper, we expand the description of the vertical 
structure of the 10-to-12-year oscillation, abbre­
viated as TTO, to try to find an association with 
atmospheric circulation systems. Its average 
period during the four decades available is close 
to that of the 11-year sunspot cycle, and as its 
phase appears to be the same as that of the solar 
cycle, the two are well correlated. This does not 
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necessarily mean that the atmospheric oscillation 
is caused by variations on the sun; nevertheless, we 
shall describe the TTO mainly by its correlations 
with the 10.7 cm solar radio flux (the unit is 
10-22 Wm - 2 Hz- 1

) which is a good indicator of 
the 11-year sunspot cycle. 

Our data are derived from the daily historical 
maps analyzed in the Stratospheric Research 
Group at the Freie Universitat Berlin, and from 
tropospheric temperature analyses by the U.S. 
National Meteorological Center. The vertical 
profiles are from radiosonde stations listed in the 
NOAA publication "Monthly Climatic Data of the 
World", and more recently compiled at NCAR. 

2. The TTO in the horizontal and vertical 

2 .1. Horizontal distribution 

The TTO in the lower and middle stratosphere 
is plain to see through the pattern of correlation 
between the 30 hPa height and the 10.7 cm solar 
flux (Fig. 1 ): the shape of the pattern changes little 
from one season to another since throughout 
the year the highest correlations are found near 
30° N, with the largest values over the western 
























