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ABSTRACT

Surface meteorological data at several stations over the period 1875-1936 are examined in relation to solar
activity. In particular an attempt is made to see if these historical data can be reconciled with the sun-QBO~
weather relationship recently found in modern (post-1950) data by van Loon and Labitzke (vLL). The basic
problem in extending vLL’s analysis to earlier periods is ignorance of the phase of the QBO. In the present
study, vLL’s computations are repeated for the historical data using several million possible sequences for the
phase of the QBO. The results reveal problems in reproducing vLL’s results in the earlier data. This indicates
either that the QBO behaved differently in the past, or that vLL’s results for a solar-weather relationship are

not stable over the long term.

1. Introduction

Labitzke (1987), Labitzke and van Loon (1988),
and van Loon and Labitzke ( 1988; hereafter vLLL ) pre-
sented evidence that the Northern Hemisphere winter
weather is significantly affected by a subtle combination

of the tropical stratospheric quasi-biennial oscillation .

(QBO) and the 11-year solar activity cycle. For ex-
ample, they find that when only winters with a westerly
tropical QBO phase are considered, a strong positive
correlation exists between solar activity and sea level
pressure (SLP) over northern Canada and Greenland.
vLL showed that strong correlations between solar ac-
tivity and the tropospheric temperature and pressure
in other regions also appear when the data are stratified
by the QBO phase. Their results are based on data
spanning about 3.5 solar cycles. Given the difficulty of
accounting for these findings with the current under-
standing of atmospheric dynamics, the claims of vLL
are likely to be controversial. The literature is replete
with other examples of apparent solar-terrestrial cor-
relations that have broken down after a few solar cycle
periods (e.g., Pittock 1978). A final resolution of the
issues raised by Labitzke and van Loon’s work will
probably await the acquisition of more data over the
next few decades.

The data analysis in vLL was limited to the period
when the QBO phase could be determined from routine
tropical stratospheric wind observations (i.e., since
1952). The present paper considers how well earlier
tropospheric data can be reconciled with the vLL solar—
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weather connection. In the absence of direct observa-
tions of the stratospheric QBO during this earlier pe-
riod, the present analysis will use ensembles of hypo-
thetically possible sequences of QBO phases.

2. Data

The analysis described below requires time series of
yearly values of solar activity and surface pressure and
temperature. Following vLL all of these were chosen
as January-February means. The solar activity was es-
timated using the monthly “Zurich” sunspot numbers
reported in Waldemeier (1961). This quantity tends
to follow quite closely the 10.7 cm solar radio flux used
by vLL. It is also of interest to note that when Labitzke
and van Loon’s analysis for North Pole 50 mb tem-
peratures is repeated using sunspot number as the index
of solar activity, the correlation is actually slightly larger
(see Labitzke 1987).

The meteorological data are from stations chosen
for their location near the maximum surface pressure
or temperature correlations found by vLL. In partic-
ular, vLL found correlations in the westerly QBO phase
of something over +0.7 between solar activity and SLP
in northwestern Greenland (see Fig. 3a of vLL). The
present study uses SLP data for two stations in this
area: Upernivik (72°47'N, 56°7'W) and Jacobshavn
(69°13'N, 51°2'W). In southern California vLL found
large negative correlations (less than —0.6) between
solar activity and SLP during the easterly QBO phases
(see Fig. 3b of vLL). In the present study station surface
pressure at San Diego (32°43'N, 117°10'W) is em-
ployed. vLL found surface air temperature at Charles-
ton, South Carolina, has a —0.69 correlation with solar
activity when only westerly QBO phases are considered.






