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Note on the equivalent barotropic level in the
Indian tropical regions
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AB...,rRACT. Parameters computed for t he winter und summer moueoons from the mean 19n3 and
l!J6-l radiosonde data for the l utc r uutione! Ind ian Ocean Expodltlon period for Iudien etat iona show (.) tho
cquivafonr ba rotropic level ap pears to be around 400 mb in the winter and (i ii no 8 11Cn leve l seems to exist ill the
tro poephero d uring summer monsoon .

r, IntroducUon

Charn ey (HUH) establi shed a eurruspu ude noe
between the motions of the t hree dimensional
real nt.n.oxphcro and those of 11ficticio us "e quivalent
barotropic atmosphere. t. By this he sought
to simplify t he force.., t ing problem of the three
dimensional real atmosphere into a. two dimen
siona l single isobaric level problem.

~

If 1'(1') is t he wind at an observationa l point-and l'm is the mean wind for the ntmosphem- ~ ~
at that point . 1'(1') = ..1(1'1 J'm in thi, formu latio n.
The isobari c level (1'* ) corresponding to t he wind
~ ~

1'* = .1' (pI I'mis the equivalent barotropic level,

The parameter .1'(1') = 1·25 in th e middle
latitudes where it is a matter of experience that
this equivalent barotropic level is nearly a level
surface arou nd 500 mb (Charney 1919). This
also roughly coincides with t he so culled level of
uou-divergenco.

2. DlsClWloDror the Indl&n "cion

'Ylli1e t\ single type of basic current, namely,
the increase of westerlies with height almost
always predominates in the midd le latitudes,
the basic currents in the Indian tropical sta t ions
vury from season to seaso n, Figs. I and 2 represent
the winter and summer monsoo n seasona l profiles
of th e zonal components of typical Indian stat ions
respecti vely .

(a) lVil/ier IlTojil"" - In Fig. I UiC profiles of th e
Indian rudiosundc sta t ions located north uf IO'lN
show generally au increase of weste rlies with
height from surface to 200 mb. Also t he increase
of westerlies are in varying degrees depending on

lat itude as can he seen trom Fi~. I in t he profiles
of New Delhi (Lat. 28° :15') . Allahaha,1 (Lnt., 25°
27'), Bombay (Lat.. 19' 07'), Visnkhupatnnm (Lat.
17' ,\3' j and ~Ia<lras (Lilt. 13' 0 I' ). As in t he middle
lat itudes, there is a general increase of westerlies
with height nnd So t hat A(lJ) values which deter
mine t he equivalent barotropic level are general ly
positive [Tuble I) in all stat .i ons at all levels.
..l'(p) v,lry between I und 2 except at xL"I""s
1963 (3' 3) where the busic current i< twin st ru
ctured with easte rlies in t he lower levels and
weste rlies in the upper levels, and is thus
different. The equivalent barotropic level var ies
from 300 mb to 400 mb except at xIad ras (196\)
where it is 480 mb close to the mid-level of the
atmosphere.

Charney (1917) has reported the results of
various workers on the level of non-divergence
for wind profiles with westerlies increasing
with height. The level "aries from 600 mb
to 350 mb depending upon the height of the tro
popause and the wind profile. The ehoice of 400 mb
which is around t he so called level of non-divergen
ce, as the equivalent barotropic level i< therefore
reasouable,

(b) Sumlller '/WI18ooa profiles - A characteristic
of the bas ic current in summer monsoon is tho
striking contrast between lower and upper
atm osphere. Equatorial weste rlies associated with
the summer monsoon circulation in the lower
levels are overlain by easterlies. A finite transition
zone separates these contrasting regimes between
600 nib and 400 mb with ind ividual variation
depending on lat itude and longitude,

.1(1') values in the lower layers nrc opposite in
sign to those of the higher layers unlike in winter.
But A' (p ) values are all positive and very
large for all stations (Table 2). Th is gives a ll
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