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Seasonal changes in satellite observed cloudiness
and radiometric measurements in the tropical
belt of Africa and Asia

D. R. SI KKA

Institute oJ Tropical Mete<,rovg!l , Poona

ABSTRACT. Monthly moan analyaillof tho TIROS-,VII 8· 12 micron ead ieeion d"ta for the poelod 196.1.1961,
global sa tellite observed cloudlncee for tho...-ear 100:') an,11966 end tho ~Iobal brightnCitl charta (or lobo yc.a.r 1967' publ i­
ehod by different workers are st udied in dct6i1Cor the moollOOoal bolt of Africa and Alia. Tho dison_ion hlghlighte
_sonal ohanges in tho eloudineee with rcapeet to atmospherio circulation foatUI'CI of t-he region grouped in to more or
10M different bomogenco ua belts. Tho 8tudyoftbo data ove r the Indian belt euggeeta a connec ti on bctwooo tho edvance
and retreet af tho southwest monsoon eloudlneee with ehengee of e10UdinCMover lOutbwest Bay oCBengal, norttw,ut
India and E ast ern China. Variations in thowotiwanland outward oxtent oC tho cloudlneee over lobe equato r in tho
Indian Ocean and PacHio Oceen respective),)' 1\1'0 discussed.
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1. Introduction

Severa l research worke... have used satelli te
te levision cloud ,lata Ior the preparation of month­
ly moon cloud cover charts on global basis using
oither subjectively computed grid poiut cloud
amounts from tho operational nophnnalysis
prepared by National Environmental Satellite
Cent re, Wa.hington (Ark ing 1964, Clapp 1964,
Sadler 1968 ami Bj crknes rJ al. 1969) or hy ob­
jectivo representation of the brightness patterns
(Taylor and WinRton 1968). Monthly moan values
of Planetary scale outgoing long wave radiation
as obtained by sate llite measu rements have been
computed by Jlaud een et al. (1965), Wiueton (1967)
and Allison et oZ. (1969) for d ifferent periods.
Winston (1969) has (liven an extensive review on
the results obtained by the TIROS series of
satellites on tho global d istribution of cloudiness
and radiation,

Tho purposo of the present papor is to highlight
some of the climatological features in cloudinessj'
brightnes. nnd radiation ohart« over diflerent
sect ions of the tropical belt between OOE to 1400 E
and oxplain them in tho light of known climatologi­
cal Ieaturos of the atmospheric eireulati on, To ­
wards this cud , we have primarily used tho cloud i­
n088 charts prepared by Sadler (1968) for the yea",
1965 and 1966, tho brightness oharts prepared by
Taylor anti WinRton (1968) and char ts of outgoing
long wave radiations prepared by Allison et al.
(1969) for the year 1963-1964. Genera lly bright ­
n ess levels four a nd above appear to correspond
well with the heavily clouded regions over active
monsoonal regimes of Wo.t Africa, India and
South-eust Asia while brightness level one

over lies tho areas of clear skies. Ovor tho Sahara
nnd Arabian deserts brightness level 3-4 is found
to correspond with the clear areas due to high
reflectnnco of tho deserts.

2. General features of satellite eloud and outgoing long.
wave radiation climatology over the tropleal belts D-140DE

Major Ieatures which omergo out of studyiug
th ose cha rts aro the following-

(i) A pronounced bolt of nearly zonally oriented
maximum cloudiness in the region of equatorial
trough which shows seasonal migration nor th or
south of the equator, The northward migration
of this belt during the northern hemisphere sum­
mer is, in genoral, more than the southward mi.
gration in th o southern hemisphere summer.
A marked break in this bolt occurs over the wost
Arabian Sea and adjoining East Africa and Arabia
during tho northern hemisphere summer,

(ii) Secondary belt of equatorial cloud maximum
in tbe northern or tho southern hemisphere is not.
marked in their rospoct iva winter months. How­
ever, double equatorial maximum cloudiness iR
discernible in tho trnnsitinn months along certain
longitudinal belts,

(iii) Orographic Ioaturos are found to influence
tho cloudiness over Borneo and Celebes regions
throughout tho year ami over the west coast or
India and Burma during tho southwest monsoon
mon ths,

(ie ) A bolt of generally zonally oriented mini­
mum cloudiness in the sub-tropical region I1oSHO­

oiuted with the lnrge-senle subsidonco in t.bo belt
tOG
















