Letters To The Editor

551-515-11 (267-4)

MONSOON DEPRESSIONS IN THE

BAY OF BENGAL

In view of the uncertainties regarding the
mechanism of monsoon depressions in  the
Bay of Bengal, a study of the wind field was
made along the following lines.

1. The strength of the monsoon current
was measured by the poleward transport
of angular momentum from the wind data
at  Minicoy (8°N 73°E). The poleward
transfer of angular momentum! is propor-
tional to
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where V., V, refer to the easterly and nor-
therly components of wind and, dz denotes
an element of the latitude circle. For
measurements over a particular station,
this becomes equivalent to determining
[pV4V,] at a chosen level. In the present
work, V., and V, were determined from the
daily morning pilot balloon data for the
monsoon months of July, August and Sep-
tember. For density, a standard value
corresponding to saturated air at 850 mhb
and 59°F was selected. Small variations from
this arbitrarily chosen mean arc possible ;
but fluctuations in the flow of angular
momentum are primarily determined by
variations in (V V).

From an examination of three years data,
an increase in the negative flux of angular
momentum was often found to be closely
associated with the formation of a depression
in the head Bay. The relationship is shown
in Figs. 1 and 2 for two typical months and
the values obtained for a number of depres-
sions are shown in Table 1. It will be seen
from the table that, except on fhree occa-
sions, conditions hecame favourable for the
formation of a depression whenever the
flux of angular momentum exceeded 6 < ](.}2
C. G. S. units. From the data examined it
was found that there were in all 34 synoptic
situations when the flux of angular momen-
tum exceeded the above value, and in 22

cases the increase could be attributed to
either unsettled conditions or the formation
of a depression. There were, in addition,
four cases where the increase could have
been due to a land depression or the passage
of a low pressure wave. In the remain-
ing eight cases, the increase was not assceialed
with any depression.

It is not claimed that the above assess-
ment is perfectly objective. In the present
work, a depression was assumed to have
formed when streamlines at 1-5 km showed
a closed cyclonic circulation. Similarly,
conditions were taken as unsettled when
the monsoon trough line extended south
into the Bay and winds near Calcutta
were backing to a southeasterly or easterly
dircetion,

The data compiled so far showed no con-
clusive evidence of a time lag hetween the
formation of the depression and the * peak ’
in the flux of angular momentum. This,
however, is being examined in greater detail
with data from a larger number of years.

2, The region between Gangetic West
Bengal and the Orissa coast was divided into
a series of triangles (cf. Fig, 3), such that the
apex of each triangle was a pilot balloon
station. Then, from the wind data at 5000 ft
the vertical component of vorticity within
each triangle was computed. We have

 Limit | was
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or for a triangle,

s V Cor0ds

Area of triangle

where, ¢ is the vertical component of vorti-
city, ds represents the length of each side of
the triangle and 0 is the angle between the
wind vector and the side of a triangle.

The vorticity was computed for the pericds
when conditions in the Bay were normal,
unsettled and after the depression had
formed. The values obtained are shown
in Table 2 and it will be seen that, but for a
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Fig. 1. Values of negative flux of angular momentum
Minicoy (July 1950)
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Fig. 2. Vaiues of negative flux of angular momentum
Minicoy (August 1950)
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TABLE 1 TABLE 2
(;’V"’]‘y)
50007 Mean . )
W 2om Situation Vorticity » Conditions in Bay
Date Condition in Bay be ]O_f: 10-5 soo
em”
see” "
1 4750 Unsettled —19-2 1 —0'2 Néiwiiial
5.7-50 Deprossion formed —8-6
2 10.7-500 Unsettled 0 —1-0 Unsettled
11.7-50 Shallow depression formed 0
2.7-50 Depression: moved  inland  —7-3
—1:6 Depression formed
3 Unsettled —6-9
Shallow ll(‘pn ssiom formed —13-1 2 - }
Depression  intensified into —0-5 Normal
cyelone —15:3
4 Unzettled 0 +1:3 Unsettled
Shallow depression formed  —7-3
Depression unimportant —2-5
—13- Depression formed
] Unsettied —5-92 3
Depression  formed —T7'5 ' —1-3 Normal
Depression became
unimportant 0 20.7-49 —4-0 Unsettled
G 5.748  Unsettled ) —8+3 1-8-49 —I1+6G Depression formed
7-7-48 Shallow depression formed  —10+6
4 4-‘.)49} 3.0 Normal
7 18748 Unsettled —85 5949 : sorma
19-7-48 Depression formed  in - o w
northwest Day —11-8 i-1-49 —I10-5 Unsettled
8 Unsettled —11-2 8-9-49 —i-4 Depression formed
Depression formed —8:8 - o .
Depression  concentrated Y :'_)::j(: 1 406 Normal
into a cyelone - 7-9-49 J
16-8-48 Storm weakened into  a | 90.0-4 _9.g Depression formed
depression —16-0
18-8-48 Diftuse low over southenst s
of Uttar Pradesh —10:6 6 :"_t ; :5 } —1-9 Normal
9 20.8-48 Unsettled —9-8 26.7.48 +0-3 Unsettled
22.8.48  Shallow depression formed —_
27-7-48 —4-4 Depression formed
10 17-9-48 Unsettled —1-3
19-9-45 Depression formed —1-7 7  8-8-48 = . :
I 0-8-48 } —1-5 Normal
11 24.948  Unsettled —3-1 10848 |
26-9-48 Depression formed —1-7 §-4 L1.9 T cmt
) I e / 11-848 f +1:2 Unsettled
12 10.747  Unsettled —6-4 T
11-7-47 Depression formed —i3-4 ;;:j: } —2:7 Depression formed
12.7-47  Depression intensified into o
eyelone —7:8 s AR
A 8 20.G-46 w, e
30-6.46 [ T Normal
13 16.8-47 Unsettled .-
19.8.47  Depression formed —10-0 1.7-46 _ o
Srdgy —1 Unsettled
14 18.9-47 Unsettled —17.6 .
25-0-47 Depression formed —7:3 3-7-46 —6-9 Depression formed

Coriolis parameter for 20°N=4-09x 10-33¢¢—1
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few individual cases, the vorin seldom
exceeded the coriolis paramerer (2) for 200N
Solbere’s eviterion for dvnamic usta
.., { = was, therefor t e
exceeded before the depress vis forned,
This confirms a sinular result obraine
Sawver? for extra-tropi al depressions

3: ['\iH‘_’ i]i" SNINEC =T o ‘-i-\!_';'- S s In
[’i_l_r, 3 the convergence was eviuat Hsine

1 11 3 ] R
||[|'f|:(|l} tlue to -"‘ilt‘:'!I-"l-- + L he converaeiee

within the triangle is given by

where, &, hy, and h. vepresent the perpendi-
culars from each apex to the opposite side,
and V.. Vyond Voarve the components of the
wind along the ]w;'ln-m;iru].la'-~.

The
evaluated for a fow well marked depressions

were often un-

convergence pattern could only be
because the available data
reliable, relevant © pibal

data were also not available @ in

Sometimes, the
sueh cases
.'lp]n'u_\'im::tiulre were made on the hitsis ol
the streamline  chart.

&1 1 é 11 H
tions undoubtedly impos

Sueh aAppProxin-
a limitation, hut
could hardly be avoided.

The convergence patterns for S000 {t are

shown for a typical case in Fies. 1 and 5.
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Fig. 3.

Convergence Triangles
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Fiz. 4. Observed convergence at 5000 ft (10" 5 sec 1)
10 June 1953
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Fi;:. 5. Coniergence at 0700 IST on 10 June 1950
Rainfall recorded on the morning of 11 June 1950
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They show, as expected, a rough association
between areas of convergence and precipi-
tation in the subsequent 24 hours. Tt has,
however, to be emphasized that such zones of
convergence only represent areas of large
scale ascent at the rate of 5 to 10 em sec-!;
they do not indicate short period violent
upcurrents that may also be present.

The present investigations along the above
lines are in progress and details will be presen-
ted in a subsequent paper. A considerable
amount of assistance in the present work
was received from Messrs Chakravarti and
Madnani to whom grateful acknowledge-
ment is made,

Meteorological Office, P. K. DAS
Poona
March 19, 1951.
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