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Variation of static stability measure in the atmosphere

over India

•

T. K. MUKI::R.Jl , Z. E. SHAIKH and H. N. GID'T.\

Meteorological Ojfice, New Delk!

(ReceitJell J.J JallWJNJ 1971)

ADSTltACT. Stat io eta bility rucaeurc (a) IllllylJ an hnpcrtent role in the o onetrucno n of dynamic 10001:'18 for
numerical weather pred iction. In tho present st udy, mouthlynormal va lues ofa have been oompuu ... l for dilTl'nmt
levels of tbe atmolll)hpre for 14 redioeoudc llU Iions in Ind ia . It h,... also been coIDJmk't1 for a few dCpn.'8.i io:J."IMtonn il
and th o \"a)uctl compared to the normal valur..". Vert loal, horizontal and IWaSOna.1 varia.tiOlta of 0 ha ve elso bee n
dlecuesed .

4. Results
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The unit of a is em'" scc2 gm- 2

Subst itutin g for p from l' = pRT ,

R'T'
a = P' g (y ..- y )

3. Data utilised

The rad iosonde data for 14 [ndian stations, were
extracted from the values available in Normals of
Olimate Temp. The data for the depressions were
obtained from radiosondeda ta of respect ive sta t ions.
The normals of temperature for many of the
stations, are not available above 100 mh and as
such the a values could not he computed for
these levels.

where Yd is the dry abiahatic lapse rate a/Op
Aim, Y ~ - 3T / at . tand. for t he lapse rate.
Then th e sta bility purnietcr

1,0 1
a = - - "- =- (Yd-Y)

pO 2P p'Tg

I'erl.cal rari,uiO'Il of a

(a) The computed values of a for 14 radiosonde
stations for d ifferent levels arc presented in Table I.
In oalcualtion, simple average values of upper and
lower level pressures and temperatures were used
for substitution for P and Tin Eq. (6). Th c value
of Yd was ta ken to be 9· S'C/km and the standard
value of II as 2 ·87 X 10" er;r,/gmj"K
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1. Introduction

In the eonetruction of dynamic models for
prediction of weather. the stat ic sta bility para ­
meter a plays nn important role. Thus, in
quasi geostrophic models, a enters us a coefficient
for vert ical velocity. The equations of conservation
of vorticity lind the first law of thermodynamics
nre v..ritten as

\1' </>,+f V\J ~ = f'wp (1)

</>'" +V \ j<f.p= - aw (2)
where the symbols ha ve their sta ndard meanings.
The static stability paramete r a is given by

_ ~ ~ In 0 = _1 ~ (3)
p 2P pO 2p

obeing the potential temperature.

In all calculat ions of w values, a values have to
becomputedBCparately. Asshown by Danard (1966)
it suffices, in many C88C.<\, to utilise the normal
values of a instead of comput ing it for specific
'·aBCS. In the present pape r, an effort has been made
to provide the uormal values of a for all the mon­
ths at different atmospheric levels over India.
The vertica l, horizontal and seasonal variat ions
are also discussed. In addition , the a values for a
few depressions have been computed and compared
with the norma l values for corresponding months .

2. Method 01eompulatlon

We know, pot ent ial temperature,

D= T(p. ! p)k,
where" = R/Op , P. = 1000 mb andpisany other
prCSBurc level. II stands for specfiic gas constant
for dry air . From here, we find ,
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