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Dynamical parameters derived from analytical functions
representing Indian monsoon flow
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ABST RACT. Sormal.. ofJuly ur.per wind ('1001\1component on ly) a lonl; 1.0(12.7710 E were eonddeeed between
tat. ,'jcX and 25"X. at i80baricleTe ~ from S50 to 150 mb at intt"rul of 50 mhoPara bola of the type _=11+6 log,. P
+ c(log 1.p)1 was fitted IJ)' the least IlCJU&CC method to the rona l wind at each latitude at an interval of :!i -dcgree
la ti tude. To th e valul"'5 of G, band c: at eeeh latitude, .. parabola of t he type /J=",+dl~+~1 wu fitted.. Here ­
is 10Dal . ·intl in kt. p i pressure in mb ami ~ i. lati t ude in degrees. The fitted values of .. AgI"'Pf' w('11 wit h observed
values,

All6l1min. geoetrophic a ppro ximat ion through thermal wind relationship, merid ional profile of tempera tu re at
eec h isobaric level h08 been determined in ana l,ftiesl form and compared wit h observed tempceeturee. .ib sumptio n
of gecFot roph ic ha lan ce in J'f'8 IJ1E'('f of clima tological zun,,1 winds . ppcIU'1I to be jutJtifil'lll. T he method therefore gtvee
detailed structure of temperat ure field and other perametcra in a quantitat ive Conn which iil otherwise difficult to
build t hrough ordinary ana lysis of tempcrsturo ve lucs at individual eta tloee.

Sta ti c etu bllity, verti cal shear and absolute vort icity on isobaric nnd on Isentropic eurfecce arc calculated with
UI6 help of th ese values. It is found tl mt th o zonal current ia incctially eta blc and also barotropically stable a long
771"": between 5° und 25° X.

The enalysie of maximum wind 811gg08ta that th e eeeterly jet maximum is per haps close to Lat. OOX.

t, Introduction

Wind shears in the vertical and in the horizon­
tal , temperature gradient in meridional direct ion,
static stability , R ichardson number and absolute
vorticity are some of t he parameters essential for
undcrstanding of the dynamics of zonal current
(Charney 194; , Fjortoft 1950, Kuo 1956 ete).
lt is possible to calculate these parameters at in­
dividual sta tions st raight way from observations,
but to /;et smooth value.' represent ing large scale
features, it is better to have recourse to smoothing
process. We feel that to get smooth profile, it is
better to fit an analytica l function to one basic
parameter and to derive all other parameters
from this function . We choose zonal wind as a
basic parameter and derive all other quantities
from the distributio n of this zonal wind.

July is a representative monsoon mont h for the
Indian region. The region of India and neighbour­
hood from equator to WON is fairly free from high
mountains and is also well in the grip of summer
monsoon. We consider this month suitable for the
study of the zonal current, Longitude n ioE was
taken a. representative of the Indian region.

We have ta ken the layer from 850 to 150 mb
for the purpo,;e of fitt ing" curve in the vertical.

Easterly jet st ream maximum occurs between 150
and 100 mb. We t hought that inclusion of 150 to
100 mb layer along with that from 850 to 150-mb
layer will necessita te the fit ting of a very com­
plicated curve. Aiming at simplicity of a curve, we
confined ourselves to the layer from 850 to 150
mb.

From the analysis of the flow pattern, we found
that the lat itudinal belt from equator to 5°N
could not be easily taken along with the region
north of "ON. While we fitted analytica l funct ion
north of 5°N, we used only graphical interpola­
tion from 5°N to equator.

However, in fixing the value of zonal wind from
5°N to equator, we were somewhat guided by
the consideration that at the levels of weak
meridional flow, the relative vort icity of zonal
wind may be kept as zero at the equator and
absolute vorticity may not become negativo
north of the equator.

Thus, we have fitted analytica l functions from
5°N to 25°N and from 850 mb to 150 mh, along
the longitude 7710 E during the month of J ulv,
We adopted the graphical method of smoothing
from 5°N to equator,
















