The frequency of cyclonic vortices over
the southern ocean in relation to the
extension of the pack ice belt
W. SCHWERDTFEGER

and

ST. KACHELHOFFER

The main answer to our question is that there is
highly significant relationship between the position o
the pack ice border and the latitudinal band of maximun
frequency of cyclonic vortices. North of 50 0 S. the vorte:
frequencies consistently are higher in the spring than it
the fall, while the reverse is true farther south. Statistica
significance tests have been carried through for variou
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(2, 3, and 7) subdivisions of the entire (40 0 S. to 750S.
circumpolar belt (table).

The belt of lowest mean monthly sea level pressure
around the Antarctic, separating the prevailing easterly
winds along the coasts of the continent from the westerlies in the middle latitudes, experiences a well-marked
semi-annual variation in its position. It is found at higher
latitudes in the spring and the fall, than in the summer
and winter months (Schwerdtfeger, 1970). On the other
hand, the pack ice area surrounding the continent clearly
exhibits a simple annual variation, extending farthest
north in the spring (September), and being closest to the
continent in the fall (Fletcher, 1969).
The question arises whether the position of the pack
ice border, with its inherent contrast between air-water
and air-ice interaction, has any noticeable effect on the
position of the belt of maximum cyclonic activity over
the southern oceans (Van Loon, 1967). To answer this,
statistics of the frequency of occurrence and certain
characteristics of the cloud vortices associated with cyclonic storms in the 40 0 S. to 75°S. latitude belt have
been compiled, based upon an evaluation of National
Oceanic and Atmospheric Administration (then known
as Environmental Science Services Administration) southern hemispheric mosaic satellite photographs taken during the spring and fall. Two September (1967, 1969)
and three October months (1967, 1968, 1969) constitute
the spring data, while the fall sample consists of three
months each of March (1967, 1969, 1970) and February (1968, 1969, 1970). The number of days of usable
photographs was limited by the clarity and resolution
required for this analysis and occasionally by the need
for consecutive days of pictures. The latter condition
was desirable for the confirmation of doubtful cases and
for the determination of the movement of the vortices.
A total of 953 vortices on the mosaics for 113 spring
days were identified and used for the statistics, as well
as 1228 vortices of 170 fall days (Kachelhoffer, 1973).

Another interesting feature resulting from analyst
of the 1318 cloud vortices, identified at 2 or mor
consecutive days, refers to their longitudinal distribution
There are two clear maxima of the frequency of suci
vortices, between 30 0W. and 10 0 E. and between 160°'X
and 110 0W., both more pronounced in the spring that
in the fall. We can speculate that the maxima of cycloni
activity in these two sectors are related to the two mait
"ice factories" of the southern hemisphere, the Weddel
Sea and the Ross Sea. Indeed, the movement toward th
north and northeast of large amounts of ice from thes
two areas can contribute to increased horizontal tempera
ture contrasts, that is, increased baroclinity of the lowe
troposhere and consequently frequent development o
cyclonic storms.
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Contingency table for three latitudinal groups.
Season

40 0 S. to 49°S

500S. to 59°S.

600S. to 75 0 S.

Total

September + October

358

412

183

953

February + March

309

564

355

1228

667

976

538

2181

Sum

X2 == 48.6, to be compared with 13.8 for the 0.1 percent probability of a random distribution.
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