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Troughs on either side of the equator and vortices embedded in them
and relation between transport of moisture across the equator

and the rainfall on the West Coast of India

B. N. DESAI

1i'3, SII'II"" i l';,,,,h' llUll,l,, ROOJ1, Vile Parle (lVe,I). Rom'sa!!

(Rereired l i' J"'lIIary 1965)

ABSTRACT. A eeitieu l exam ination has been made of Raman's paper (1005) all tho subject end it. ill shown

thl\l his strcamllncs end int erpreteti ona of the ][OE (bill. discussed hy him, arc 110t acceptable,

•

1. Introduction

In his paper on 'Cyc:1onic vortices 011 either side
of th e equator and their implicat ioua', Raman
(1965) has drawn the following conelusions -c-

(1) There are distinct t roughs ove r the Ind ian
Oceau on either side of the equato r with
separate 7.OIH·...'\ of cOllvcrgenCC!i a..ssocinted
with each; each trough syst em migrat es
with the " 1l1l'K movcrne-it in its own
hemisphere, the migrat ion of one being
apparently independent of th e displa ce
mont of ib~ counterpart in the other
hemisphere,

(2) The equatorial region is dry ill the northern
summer and the transport of moisture
acrose t ho equator from tl-e wint er to
the summer hemisphere is considerably
less; . the strength of the outflow from
the southern hem isphe re ant icyclone is
not correlated with precipit at ion along
the west coast of India, it being perhaps
predominantly serving to intensify tho
southern hemisphere trough.

(3) The concept. of a single convergence zone
between t he t rades of the two hemispheres,
vi, ., th e Int ertropical Convergence Zone
(ITCZ) seasonally migra ting from one
hemisphere to the other and ca rry ing
the weather along with it , needs radical
revision.

The above conclusions have been examined
t o see how far t hey are just ified .

2. Discussion

III support of t he first conclusion, charts
of Ram~1I and D ixit (1961) have been quoted and
tho positions' of troughs ill each hemisph ere at the
surfaCe 'during J anua ry, April, July ami Octobe r
bave Been'given ' iri, Fig. 1 of his paper (1965); in
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Figs. 2 and 3 arc given the mean streamline
analysis cha rts for 700 111h duriug J anuary and
July respectively.

The trough at the surface farthest from t ho
eqnator in each hemisphere L", us is well-known,
brought about hy t he thermally controlled migra
tion of the planetary pressure and wind belts
and seasonally changing differential heating
of land and sea (Desai 1966 c). In t his t rough
one airmass is from the winter hemisphere awl th e
furthermost limit of it is the axis of the t rough .
The other t rough which is nea rest to the equator
hn..'~ the same airmass in it awl is possibly 8s.sociuted
with the turning of tho trade" either to the nort h
or the sout h of t he equator in the nor thern and
southern winter respective ly. Thus the h ough
for July ill the sout hern hemisphere is iu the same
airmass, while t hat ill the northern hemisph ere
represents the northernmost limit of the air of the
ot her hemisphere. 'I'he trough in July over the
Ind ian subcontinent consists of t wo distinct
portions (Desai 1966 c, 1967); at the w..stern end
there is 'heat low' of W..st Pakistan and it has to
the south of the trough axis a ir from the winter
hemisph ere; the rest of the t rough which lies over
the Gangetic va lley ha s both to the south and
nort h of its axis air from the southern hemisphere,
the latter air, i.e., to the north of the trough axis,
being the same as that to it s south which has boon
de flect ..1 hy t he mountains on the Burma coass
and of A.senm and the H imalayas and whose pro
perties have got somewhat modified. This give.
rise to a wedge of dri er hotter cont inental air at the
western end of the trough over the Gangetic
valley, there being a partit ion between the easterly
moist air and the weste rly drier air .join ing at it.s
southern end with t he main t rough axis; we .thus
get a ' t riple point' on tbe trough axis, which
is very signifieant from ' t he point of foreceetiag

. heavy 00 very heavy rainfall during the southwest
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