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ABSTR ACT. Evolutio n and characteristic features of double trough systems in the tropical Indian Ocean
have been studied \\.. u h the help of C/imtrfol"g;CtII Atlas..(Part I and /I ) 0/ tilt' Tropical I",lim' Ocean IH asten rath
and Lam b 1979), It is confirmed thai there arc two troughs (Northern Hemisphere Equatorial Trough and
Southern Hemisphere EquatorialTrou gh) in this region (including south Asian landmass) allt he year round. one
in northern hemisphere and the Other in southern. Both arc migratory in nature and. perhaps. thermal in origi n.
In t h~ convergen t zones of the two troughs. there is extensive cloudiness. The migrationof these trough system')
during their respec tive summer se3<100nS appear 10 be related to the extensive heating of the south Asian/African
land masses surrounding the Indian Ocean in north and ~'('SI.
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I. lntroductlon

Occurrence of two trough systems, one in north and
the other in south tro pical Indian Ocean th ro ughou t
the year was noticed during the Internat ional Indian
Ocean Exped ition OIOE) in 1963-64 (Raman 19(5).
Satellite observations have since confirmed their occurr­
ence all the year round of which the no rthe rn one reaches
the extreme position of 25' -27'N lati tude over India
d uring SW monsoon seaso n, The deve lopment of these
double troughs in this area has been alluded to the
existence of a beltof wester lies along and near the equ a­
to r in the India n Ocean (Saha 1970) in between the two
trade wind belts ( E'Iy, SE 'ly), The meeting zones of
these two trades with equatorial westerlies gives rise to the
two trou ghs, An attempt has been made in this paper to
study the evo lution, seasonal movemen t an~ characteri­
st ics of the double tro ugh system from clirnatologica l
sta nd poi nt.

Hasten rath and La mb (1979) have published a deta iled
Clima tological Alias (in two part s) of the tropical Indian
Ocean for 60 yea rs ( 19 11-1970) ships o bservatio ns
including almost 4 , 5 million sets of dat a, Part I of this
atlas contains surface winds and their derivatives like
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convergence/d ivergence, vort icity and d istribut ion or
cloudiness, precipita tio n etc a nd part II, the thermal
aspects, Our study draws extensively from th is alias,

(i) Differing characteris tic ofthe lifO troughs

In the mon thly mean cha rts one trou gh (in the summer
hemisphere) a ppea rs as a n elon gat ed low pre ssure area
around which dominant trade wind turns cyc lonica lly
"hen crossi ng the equator while the ot her (in the wint er
hemisphere) is more or less a meeting zone of the two
trades. generating a series of cyclo nic vo rtices. The
t ro ugh alon gwhich the trades turn (to cross the equator )
is neare r the equator than the one where the two trades
meet. The former is well marked , while the latter is a
meandering one with a series of embedded cyclonic
vortices , In' thetransition months'of April and October to
November. weak turning of trades is observed.

(ij) Sea surface temperature and troughs

Description of sea surface temperature di stribution is
restricted to four ca rd!nal mo nths of January. Ap ril.
July and October. It IS seen that the two roughs arc
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