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ABSTRACT

The effects of the Southern Oscillation on the December-February mean circulation in the Northern Hemi-
sphere stratosphere were investigated using 34 years of data. No evidence for a significant relation between the
Southern Oscillation (SO) and the zonally averaged flow is found for any region poleward of 20°N. The effects
of the tropical quasi-biennial oscillation (QBO) on the zonal mean flow are much stronger, and this complicates
the detection of SO effects. Some more suggestive results are evident when hemispheric maps of height anomalies
at 50 or 30 mb are composited for the warm extremes of the SO. The present findings are broadly consistent
with earlier suggestions that, on average, the Aleutian high is intensified during the warm extremes of the
Southern Oscillation. Even using the 34 years of data now available, however, the statistical significance of this
relationship cannot be demonstrated unequivocally. Once again the separation of SO effects from QBO influences

in the limited data available is a serious problem.

1. Introduction

The familiar tropical Southern Oscillation (SO) has
been demonstrated to have significant effects on the
extratropical tropospheric circulation (e.g., Horel and
Wallace 1981; van Loon and Madden 1981; Pan and
Oort 1983). The possible stratospheric connections
with the SO have also been investigated in a number
of papers published during the last decade (Wallace
and Chang 1982; van Loon et al. 1982; van Loon and
Labitzke 1987). Van Loon et al. (1982) examined 15
December-February (DJF) periods and found a ten-
dency for the NH stratospheric vortex to be anoma-
lously weak (strong) during warm (cold) extremes of
the SO. This tendency was evident in the zonal-mean
geopotential heights. Rather similar results were found
by Wallace and Chang (1982). Van Loon and Labitzke
(1987, hereafter vLL) studied the same issue using the
28 DJF periods then available (from 1957 /58 through
1984/85). With this longer dataset the relationship
between the SO and the zonally averaged winter vortex
was not so apparent as in the earlier study of van Loon
et al. (1982), but vLL identified a tendency for the
Aleutian high to be anomalously intense during the
warm extremes of the SO. However, vLL noted that
the limited data available made it difficult to demon-
strate the statistical significance of this result.

The present paper examines SO influences in the
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NH lower stratosphere using all 34 years of data now
available. This reexamination of the stratospheric SO
issue is timely since troposphere~stratosphere general
circulation models (GCMs) have become sufficiently
developed that extensive studies of the sensitivity of
simulated stratospheric circulation to imposed sea sur-
face temperature (SST) variations are now possible [in
fact, one such study is now underway at GFDL using
the “SKYHI” GCM described in Fels et al. (1980)].
The rather systematic changes in SST through the SO
cycle provide a nice opportunity to evaluate this aspect
of model sensitivity. The present simple data analysis
is aimed at providing a useful observational benchmark
for such model studies.

2. Data

The data used for this study were monthly mean
geopotential heights at 50 and 30 mb originally pre-
pared at the Free University of Berlin from subjectively
analyzed daily radiosonde observations. For the present
investigation these data were obtained from the widely
distributed Greenhouse Effect Detection Experiment
(GEDEX) compact disks. The height data for 50 and
30 mb on the GEDEX disks extend from July 1957
through February 1991. This allowed a total of 34 DJF
periods to be employed. The data are given on a 10°
X 10° latitude-longitude grid from 10° to 90°N. At
10 mb (100 mb) the data are available only for 17 (23)
DJF periods.

The present study also made use of the normalized
monthly mean SO index (SOI) based on Tahiti and






