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ABSTRACT

Six months data of computer produced, multiple image,
‘satellite photo-mosaics are briefly examined. Some infer-
ences are made concerning large scale Southern Hemisphere
circulation features apparent from the analysis. These
include the mean meridional bands of cloud associated with
depression tracks and fronts, changes in the polar pack ice,
seasonal variations in the cloud cover over the tropical and
sub-tropical land masses and variations in the intertropical
convergence, Attention is drawn to the utility of long term
data of this type.

1. INTRODUCTION

The production of computer-generated and gridded daily photographic mosaics based
on the ESSA 3 output has been described by Bristor, Callicot and Bradford (1966). A further
development in the use of such global mosaics has been made by Kornfield, Hasler, Hanson
and Suomi (1967) who used a photographic multiple exposure technique to produce photographs
of "average' cloudiness for periods of half and whole months. These photographs were pro-
duced for both hemispheres on a polar stereographic projection, and for the tropics on
Mercator projection segments, In the sample '""averaged' photographs published by the latter
authors, attention was drawn to several features of the cloud structure over the Southern
Hemisphere which are of interest and can be examined in greater detail.

Multiple image photographs for the southern hemisphere polar projection mosaics
were obtained through the courtesy of the University of Wisconsin and examined for large
scale features having significance in the study of the general circulation of the hemisphere.
The multiple image photograph series for the available six months of best illumination of the
higher-latitude regions of the hemisphere (January to March and October to December 1967)
was utilized. Following the division of seasons for the Southern Hemisphere used in the
circulation studies of Taljaard (1967), this period constitutes a complete "summer" (January-
March 1967 and December 1967) and an "'intermediate' season - spring - (October,
November 1967). An example of a half-month multiple mosaic (1-15 October 1967) is shown in
Fig. 1.

2 ANALYSIS OF SOME FEATURES OF A SAMPLE MULTIPLE MOSAIC

Examination of the multiple mosaics indicates the existence, in almost all cases, of
conspicuous and fairly well defined bands of high cloudiness and cloud free areas. The most
pronounced of the large scale features may be indicated more clearly by a simplified diagram
in which a subjective assessment of the edge of regions of high cloudiness is made. Such a
simplified picture of Fig. 1 is shown in Fig. 2, indicating the main features of the original
photograph. In almost all cases the photographs were sufficiently regular to enable such a
simplified diagram to be made.
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Fig. 1 Multiple image photo mosaic for the Southern Hemisphere for 1 —15 October 1967 (produced by
J. Kornfield and associates at the University of Wisconsin).



E90°

129 .

180°

Fig. 2 Simplified sketch of Fig. 1. Shaded area indicates bands of distinct high cloudiness; ‘V' shading indicates
- Antarctica and extent of pack ice for the same period as Fig. 1. Note that cloud is not distinguishable over
the polar cap owing to the similarity in albedo of cloud and snow cover.
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. To investigate the nature of these bands of mean high cloudiness for this sample
period, the sequence of ESSA computer produced mosaics for the individual days from

1 to 15 October was examined for the two areas of the hemisphere where conspicuous meridional
cloud bands were evident, namely:

(a) the central South Pacific, where a distinct band extended from the
equator north of Australia in a great arc to 1ncreas1ng1y higher
latitudes further eastward;

(b) the southwest Atlantic, where a dense cloud band extended from
northern Argentina southeastward towards Antarctica.

Figs. 3 and 4 show the origin of these bands as based on an analysis of the mosaics for
individual days. During the sample period a series of depressions crossed the southwest
Atlantic, following the very regular tracks shown in Fig. 3. These systems finally approached
the edge of the clearly defined white part ‘of the multiple mosaic which, from its fairly sharp
edge, it seems reasonable to equate with the edge of the pack ice surrounding Antarctica, The
cloud band in the multiple image mosaic is thus associated with the trailing frontal systems of
a series of depressions crossing the region. In the South Pacific, Fig. 4, the mosaics for
individual days for the same period show a somewhat different picture. A persisting band of
cloud extends across the lower latitudes of the ocean for a large part of the period without
showing evidence of clear vortex development, The approximate centres of this band (which
averaged some 10 degrees of latitude in width) are shown for four representative days in Fig. 4.
Wave development took place, however, on three occasions during the period in the central
South Pacific, The tracks of the resulting depressions are also indicated in this diagram, At
the same time a series of depressions moved south-eastward toward the pack ice edge, at
much higher latitudes south of Australia and New Zealand.

The indications from this very short period of analysis are that the prominent cloud
bands in the multiple image mosaics are related to the frontal zones of travelling cyclones or,
for this period in the case of the central South Pacific, to a fairly permanent zone of discontin-
uity extending across the ocean and reaching higher latitudes in the southeast South Pacific,

In its northwestern extremity this band appears to join with the zone of high cloudiness in the
Indian Ocean. :

3. ANALYSIS 'OF SOME FEATURES OF TWO AVERAGED SEASONAL MOSAICS

The interesting feature of both the half and full month mosaics for the six month
period is that the cloud banding is somewhat similar from month to month though it exhibits some
seasonal change, particularly over the continents at lower latitudes, The banding in the central
South Pacific and in the southwest Atlantic described in the October example are prominent in
each case. The South Pacific band is better defined in both series of photographs from October
to January but is not so obvious in the mosaics for February and March. The southwest
Atlantic band is quite clear in every case.

In Figs. 5 and 6 an attempt has been made to show a simplified consolidated picture
for the four summer months and the two spring months, This has been done by superimposing
the simplified sketches (see Fig. 2) for the individual monthly data and indicating the area
frequency by numbers of months where areas of well defined high cloudiness overlap. Such a
procedure is.necessarily somewhat subjective. However, in view of the regularity of the large
scale structure, it could indicate a number of significant features which may be outlined as-
follows:

(a) The low cloudiness at the latitudes of the oceanic “highs” and the very rapid increase
in cloud |amount south of lat. 40°S in both seasons

The extension of these areas of low cloudiness to higher latitudes at the east of the
three oceans is notable, e.g. south of South Africa and Australia. This extension is probably
associated with the frequently observed breaking-off of '"high' cells which travel eastward
between the major oceanic "highs'. A similar situation is evident over South America at some-
what higher latitudes and is probably associated partly with orographic lee effects to the east
of the Andes as well as with migratory anticyclones, This region lies partly in the well-known






