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Meridional circulation associated with the
monsoons of India
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were used. Mean meridional components
were computed upto the level for which
at least thirty observations were uvuilable
over the period. For similar computat ion
for Colombo and Nairobi, on more than
seventy days ruwin flights reached 100 mb.
Data of Aden and Bahrein were extracted
from publications of Air )linistry, Lond on,
Aden and Bahrein winds are for 19·19·50.
Meridional components of Tashkent for
.Ianuary are for 1957, 1959 and 1960 and for
July 1957, 1958 and 1959. 30 observat ions
were avai lable for .Tanuary at 100 mb but
only 21 for July.

....\. cross-section of the meridional How
in J anuary and J nly representative of
about 40° E prepared with the data of
Xairobi, Aden and Bahrein is shown in
Figs. I and 2. Wind component from south
is taken as positive. Figs. 3 and 4 present
the meridional components at Indian
stations in January and J uly. Taking into
account the broad similarities for January
the data of ~(adms and Port Blair have
been averaged to represent 12°N; Veraval ,
Bombay, Nagpur and Calcutta for 21°N and
J odhpur, Amritsar, Delhi, Allahabad and
Ganhati for 28°K. These along with
Trivandrum and Colombo are represented
in }·ig. 5 as a meridional cross-section for
J anuary for the Indian region. In F ig. 6
for J uly, the same procedure has been
followed, except that Jodhpur, Bamrauli
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ABSTRACT. Moridional components in January and -July at twelve Indian Hawin ~tation8 and Colombo

S airobi , •Aden, Bahrein and T.,. hkoot based on th ree yeare' data arc pr ceeiued. Tbe centres of direct and indiruci
cella are located at higher ole\'ation",. probebjy to overcome tbe olJt,.hu(ti( IJ to mf'ridj( nal f' ;X<!:t nge Ircm high
mountain tango_" running eaet to 'WORt . At Bah rein BDd Adon tho upper eoutherlles of tho direc t «) 11
ere absent in winter, Thodirect 0011 retreatee northward to near 30t~ in Juh' and a 'monsoon cell' with 1000cr
southerlies and upper nortborliee occupies the I ndian aron from :!6 to 13cN: NorthorliM at Colombo and 'I'rfven 
drum in the lower troposphere in Jut)' suggest that too foodecroee the oquetor into tho Arabian Sea. brsneh of
the mOWJOOn rna)' boe:lt romely limited,

t . Introduction

The best estimate of the meridiona l
circulation from 10 to 700 X has been made
by Tucker (1959). He has considered tho
area between the longitu des 160°\Y and
40oE. In winter he finds a direct circula
tion with northerlies below 700 mb and
southerlies aloft between 10 and 25°N. 1
Weaker indirect circulat ion is present from
35 to GOON with southerlies below and norther
lies aloft, t he transit ion being at 600 mb I
between 35 and ·15°No In summer the direct
cell is centred near 25° and transition to
upper southerlies is at 600 mb, The indirect
cell is sti ll weaker and is mainly located to
the north of 40°. At 10° southerlies are
present from about 9GO to 600 mb and
northerlies up to 200 mb. This circulation
is probably an extension of the direct cell
of thc winter hemisphere across the equator.

The eastern limit of Tucker's st udy is
at 40° E and, therefore, the monsoon area
of India and neighbourhood has not been
sampled. A. suJJicicnt rawin data are
available from this monsoon area qualita
tive comparison of thc associated meridiona l
circulation is made in this study with the
results of Tucker.

2. Dala

For the twelve Indian stations the
monthiy mean vector winds for the three
y""rs 1957-59 for the afternoon rawin flights




















