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ABSTRACT 

An analysis of 5-day midtropospheric flow patterns for the South Pole during 1985-1989 is 
presented. Cluster analysis was used to summarize trajectories by year and by month. The results 
indicate that flow from the east was most often anticyclonic and light, occurring 8-18 % of the 
time. Westerly flow patterns were the strongest and most frequent (37-51 % occurrence). They 
were consistently cyclonic, usually reflecting storms in the Ross Sea area, the average center of 
the circumpolar vortex. Strong northerly flow occurred more often in 1987 than in other years. 
Year-to-year variability was also evident in southwesterly flow, which was enhanced in 1988, and 
weaker in 1987, compared with other years. The lightest winds over the South Pole occur during 
January, while the most vigorous long-range transport to South Pole occurs from July through 
October. Selected isentropic trajectories were examined to determine errors inherent in the 
isobaric estimates. Isentropic trajectories from the east showed little vertical motion and good 
agreement with isobaric ones. Over west Antarctica, however, isentropic trajectories consistently 
showed positive vertical motion. As a result, their isobaric counterparts were too long and 
overestimated the cyclonic curvature in the flow. Preferred transport from the west with 
warm-air advection results from the circumpolar vortex being asymmetrical, and the average 
isotherms, though roughly circular, being offset to the east of the South Pole. 

1. Introduction 

The South Pole has few rivals when it comes to 
barren, pristine sites far removed from civilization 
or an abundance of other life. Its location deep 
within the Antarctic continent (Fig. 1 ), the gentle 
slope of its snow-covered surroundings, and the 
absence of a diurnal solar cycle make the South 
Pole a unique and rewarding place to study the 
dynamics and chemistry of earth's atmosphere. 
NOAA's Climate Monitoring and Diagnostics 
Laboratory, in cooperation with the National 
Science Foundation, measures ozone and other 
trace gases, aerosols, solar radiation, and meteor
ology at Amundsen-Scott South Pole Observatory 
(SPO ). These efforts are geared toward under
standing background conditions of the atmo
sphere and how they are being modified by human 
activities. 

The purpose of this paper is to describe common 
midtropospheric flow patterns for SPO based on 5 
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years ( 1985-1989) of atmospheric trajectories. 
Cluster analysis, a multivariate statistical techni
que, is used to group trajectories according to 
wind speed and direction. This procedure uses a 
mathematical criterion to ensure similarity among 
the trajectories in each group or cluster. Each 
transport cluster can then be described by a mean 
trajectory or "cluster mean" that best represents all 
the trajectories in that cluster. In this way, many 
trajectories can be summarized in a limited space. 
Trajectories are processed by year and by month 
to summarize interannual and seasonal changes in 
the wind regime. 

The first studies using cluster analysis with 
atmospheric trajectories were performed by 
Moody (1986) and Moody and Galloway (1988). 
This technique was used by Harris and Kahl 
( 1990) to describe a flow climatology for Mauna 
Loa· Observatory on Hawaii; the technique is 
documented in detail there. A follow-on of the 
Harris and Kahl study by Harris et al. (1992) 


























