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Cloud distributions over equatorial Indian Ocean
as revealed by satellites

KSHUDIRAM SAHA

1II8tuute of Tropical Meieorolo<JiI' Poona

ABSTRACT. The paper gives some eetetlite evidence to show th",t the equatorial eeatem InrUan Ocean (eu t of
about 600E) experiences greete r clouding then itR western oounterpart throughout the year. With & view to .ug.,ueating
& possible explenet lon for tWa difference between the two parts of the 006An , the dieteibution of mean cceen surface
temperature eud barometric preeeure for the periodof tb e International lndien OceanExpedition (IIOE. 1963.64) wea
examined. The findlnge tlU~(Wt a eemi.peemancnt vertical circulation cell \\'ith equatorial Weite rlid below, equatorial
eesterliee above, esceud ing branch over equetorleleastern Indian Dccen and deeeending branch over equatorial western
Indian Ocean. Poesible mechanisms for the formation of cloud e1u~ten and cloud bands are briefly. discussed,
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t , Inlroduellon

From tho yoar 1966 polar-orbiting satelli tes
carrying television and infra-rod rad iat ion sensors
have provided numerous photographs 01 synop­
tio-eoale cloud cover ovor the equatorial Ind ian
Ocean. Thoy appear to reveal tho following
distinot ivo foatures-

(a) Tho equatorial Indian ocean, within
about 0 degrees 01 tho equator, has
muoh more clouding oast of about 6OoE,

than west of thi s longitude throughout
the )·oar.

(b) Clouds in the equatorial eastern Indian
Ocean tend to occur more in the form
01 clusters, big or small, than in bands.
A big cluster may occupy an:aroa of ono
million square kilometers or even
more,

(c) Cloud clusters , as and when they occur,
appear to be randomly distributed
with respect to the equator. In faot ,
thoy appear as much over tho equator
as to tho north or south of it .

(d) Occasionally, there are two major cloud
bands, ono on oither side of tho equator.
During the northern summer, the cloud
band north of tho equator is located as
rar north as 20o_25°N. During tho
rOBt of tho yoar, the cloud bands are
located within about 10-10 degrees
of tho equator.

Fig. 1 shows the variation of mean cloud amount
within fivo degrees of the equator with longitude
during Jan-Feb., April , Jul-Aug, and Octobor,

1967. The values wereest imated in oktas (eighth s)
of ooxoo latitude-longitude squares from ESSA-3
and ESSA-o television cloud photographs (U. S.
Depar tment of Commerce, 1969). Fig. 2 show.
an ESSA-8 satellite photograph of a typical
cloud clnstor in the equatorial eastern Indian
Ocean on II Soptembor 1970 (orbit Nos, 7965,
7966). It may be seen that the cloud cluster
occupies more than a million square kilometres
or ocean area. Fig. 3 ehows satellite photo­
graphs of two typical double oloud bands in the
Indian Ocean, one an ESSA-6 photograph On 23
December 1968 (orbit Nos. 0119, 5120), and the
othor au ESSA-8 photograph on 9 July 1968
(orbit NOll. 3026, 3027). In tho present study,
the cloud distribution essocieted with depression
an,1 cyclones, whioh occasionally form within
a few degrees of the oquator, have boon excluded
from our consideration.

Lack of adequate meteorological data on a
routine basis from oceanic regions makes a study
01atmosphorio conditions that givo rise to above
oloud distr ibut ions over the equatorial Indian
Ocean, part icularly tho muoh grcator cloud activi ty
of the region east of about 60oE, well-nigh im
possible. But, during the H OE period (1963-64)
a concerted effort was made to oolloot as much
meteorological information as possible from the
Indian Ocean and this information is now avail­
able. Unfortunately, satel lite ooverage during
the period was very scanty. It is believed that
mean meteorological conditions over the I ndian
Ocean during the 1l0E period, whioh were good
monaoon years, were not very different from
those in the years 1967-70, which were equally
good monsoon years and during which period
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