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ABSTRACT. In frared red reti cn data collected from the T IROS IV satellite during the months of April,
)[ay and the early part of J une 1962 have been used to study the onset and Advance of the monsoon over India. ThA
da ta Elbow the northward migrati on of the inter tropical convergence zone with time. A sudden 8hift of the convergence
zone nea r the equato r to the south ern tip of India.occurs curly in ~IQ)·. This apparent ly coreeepcnde to tho " burst of
monsoon" over India; thls conclu-don Is supported by ot her meteorological date. The TIROS IV radiation data also
show that the intertropical convergence zone over AfriCA during the ~Ille period shifted northward, but in a.moro
uniform faahion than the convergence zone e ver the Indian Ocean area.

r, Introduction

Tho prediction of tho onset of the Indian summer
monsoon has been one of the challenging problem s
in mcteorokgy for IImlIY years and even now the
problem is far from being salved. Sev eral authors
(Blanford 1889, Har wood 192-1, Wagller 1931.
Ramanathan and Ilnmnkrishnan 1938, Pant ami
Vernekar 1963, Pant 196·1) have t r ied to descr ibe
tho arrival of th e monsoon over India . Their
<lat a were collected from land Rt.ntiOJ1R ovor India
and the ad jacent region..s, but very litt le information
WU.'l avai lable over the va..st. areas of tho Arabian
Sea, t he Bay of Bengal and Indi an Ocean . Thus,
lack of data over tho water areas surrounding
the Indian Peninsula hag hampered st ud ies of
the onset of the monsoon and the development of
methods for forecasting it .

'Vith sufficient meteorological information be­
coming ava ilable from t he weather sa tellit es it
is now feasible to st udv Low the monsoon circu­
lation sets in over llldi~ and the adjacent regions.
The purpose of the present pape r is to show th e
onset of t ho sout hwest monsoon in the spring of
1962 by means of radiat ion measurements made
by TIROS IV. This satellite had a medium­
resolut ion scanning rndiometer on board (in sddi­
tion to two te levision cameras] , The radiometer is
simila r to the one flown on TIROS IT and ITI
satellites . These are described in some detail by
Band een , el aI. (19tH) and Staff Memb er.i,
NASA.

The outgoing long-wave radiation is largely
dependent on the cloud cover, particularly in t he
sub tropics and the tropics. Over areas of substan­
t ial cloudiness extending to the middle or high
troposphere the outgoing radiation is considerably
less than over clear area.' . T he met hod of presen­
tation if( to show a ser ies of five-day average maps

of TIHOS IV radiat ion datu and demonst rutc
the way in which the reg ions of low outgo ing mdia­
tiou moved nor thward witIt time over the I nd ia n
region during the spring of 1962. Also, "' time­
lat itude sect ion of th e out going long-wave radin­
tion i ~ presen ted to show the a verage lali twtinal
advance of the cloudy a reas over the rcuicn.

2. Data used

The radi ation d"ta u..ed in t his s turly were
obtnined From channel 2 (8-13 micro ns) «f the
TIHOfl IV satellit e. The channel 2 values hnvo
been converted to to tal outgoing long-wave
rad ia tion using th e technique developed by Wark,
et al. (1962). Theso va lues have been correc ted
for limb darkening on the bas is of an empirical
st udy of the variation of intensity of long-wave
radiation with satellite nadi r angle (Liencsch
ami War k 1965). The mnpx presented here are
portions of large qu asi -global Mercator maps of
outgo ing long-wav e radia tion averaged over
five degree latit ude a nd longitude boxes for
five-day periods. The cr iteria set for data snalv-
zed on these charts were - -

(I) the nadi r angle of the viewed spot for
any datum did not exceed 58 degree s,

(2) at least twenty hits of information had
to he in a five degree latitudt>-longitudo
box on a given day, and

(:I) at least two days of acceptable da til ha'i
til be at each gr id point in the five-day
period.

'I'he TIROS IV radiation dnta were available
from February through Juno, hut only <la~a

from 5 Apr il to 12 Juno 1962 have been used.
because the main interest was to st udy the onset
of the southwest monsoon circulation. Contours




















