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ABSTRACT

Data on monthly sea surface temperatures (SST) over the eastern North Pacific as well as surface pressure
and 1000-500 mb layer thickness over North America during the period 1960-73 were analyzed. Factor
analysis of the SST data, used to find areal patterns of anomalous SST in the ocean, revealed that while
three large regions dominated the eastern North Pacific from 1960 to 1970 there was a change, possibly
during 1971, resulting in the predominance of a new region called the southwestern oceanic region. At
nearly the same time there was noted a reversal in the tendency toward abnormally cold winters throughout
the eastern United States.

Fluctuations in pressure and thickness over North America associated with anomalous periods of warm and
cold water in the original three SST cells were then analyzed. The east-central North Pacific and Gulf of
Alaska regions were found to be associated with statistically significant fluctuations in pressure near the
Gulf of Alaska and in thickness over west-central Canada. The southeastern oceanic region was associated
with statistically significant fluctuations in pressure near the Pacific anticyclone and in thickness over a
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large area centered on the Arctic archipelago.

1. Introduction

The possibility that sea surface temperature (SST)
anomalies have an effect on the development and
persistence of both long- and short-term climatic
fluctuations has been studied extensively. Bjerknes
(1965) investigated air-sea interactions possibly present
during the “Little Ice Age” from 1650 to 1850. Namias
(1965, 1969, 1972) has dealt with the relationship
between the North Pacific Ocean and climatic fluctua-
tions over North America during the last two decades.
He pointed out that during the period 1958-71 the
winters were colder than normal over the eastern United
States and warmer than normal west of the Rockies.
After investigating the influence of SST anomalies on
the persistence of that temperature regime, it was
found that changes in the SST anomaly patterns were
associated with both the onset and reversal of the tem-
perature regime in 1958 and 1971, respectively (Namias,
1972).

While it is not yet possible to prove cause-and-effect
relationships between large-scale air-sea interactions,
knowledge of them is important for long-range fore-
casting and climatic modeling. Sawyer (1965) and
Ratcliffe and Murray (1970) have either discussed or
developed procedures for using SST patterns in long-
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range forecasts of temperature and pressure anomalies
In addition, Bjerknes (1966, 1969), Namias (1971) and
Rowntree (1972) have discussed the nature of meri-
dional and downstream influences on the atmosphere
by the oceans. For both modeling and forecasting it is
important to know the nature of the heat transfer in
the ocean-atmosphere system and the specific regions
affected by their interaction.

Some of the particularly important areal regions or
cells in the oceans which may interact with the over-
lying atmosphere downstream have been reported
upon. Ratcliffe and Murray (1970) have found that
regional SST anomalies near Newfoundland are useful
in making long-range forecasts of pressure over Britain.
Namias (1969) has concentrated on SST patterns in the
north Pacific, while Bjerknes (1966, 1969) has dealt
with SST’s in the tropics.

The purpose of this paper is to show (i) that SST cells
and their temporal variation can be easily found and
delineated in the oceans by using Q-mode factor
analysis and (ii) that when the SST cells for the eastern
North Pacific found in (i) were anomalously warm or
cold fluctuations in atmospheric pressure and 1000-500
mb thickness were noted over specific regions of North
America. The period of time studied, 1960-73, spans
the 1971 wintertime temperature pattern change over
the United States. SST data from the western North
Pacific and the tropics were not included here. However,
the results indicate that SST anomalies in the eastern
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