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Potential convect ive instability analysis o n squall
days at Calcutta
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AHSTR ACf. The porcunal convective insta bility has ~":11 analysed for thunde rsto rm da ys accompanied by
sq ualls at Cnlcuuu . The an alysis she ws the cvistencc of potenual convcctivc instability a t Culcuua on squ all day s.
Some co rrela tion is also found between observed sq uall speed s and the surface pressure changes. There i'i a lso
some regrev..ion between the ca lculated vertica l speeds of the downdrafts and the observed squal l 'JX-cds . Th e
upper air sounding, bo th at no GI\,n and 11 GMT o n U days wi'h squa ll!'at Calc ut ta have been used in Ihis ..rudy .
Here the factors like entrainment. at mos pheric d rag. co mpensa ting downward mot ion ind uced in the environ­
ment have no r been ta ken into account.

In using E, the imp licit assumption is made that the
kinet ic energy term is very small as com pared to the
ot her terms.

The static energy of a par cel of air is given by

I.~ - cp T I gZ I 1.'1"

If T, . 0, and 0,., are the wet-bulb , wet-bulb
potential temperatu re and Pseudo-wei-bulb poteru ial
temperatures respect ively of a layer of atmosphere.
then there will he po tential convect ive invtability if

; {J". < 0
c=

or»- < 0
c=

In the prevent paper. the wet bulb potentia! tempe ra ­
tu re of the environment ha ve been calculated at diflc­
rent mandatory pressure levels. These have been used
di rectly for analysing the potent ia l convective insta­
hilit} of the atmosphere. The maximum available
kinetic energy of the penetrat ive downd raft has bee n
calculated by using parcel method. which I" " been
cooled by evaporation of liquid water to its wet bulb
temperature.

with sufficient accuracy.

I. In t rod Ul·t ion

In thermodyna mic analy..b of the utmup-hcrc, the­
widely used thermodynamic parameter ... are the e-qu i­
vale nt potential temperature (0,.) and the moist static
ene rgy (EJ ) . The mea n vert ical dietribut ion or E, for I he
equatorial trough was presented by Riehl and Mulkus
(1958). With the aid o f th is pr ofile. the buoyancy in
the core of cu mulon imhu .... a t selected Icvel- can he
calculated. pcr miu ing n pa rcc: a-cen t under the cond ition
of conservation of E, from ...ubcl oud layer to the upper
t roposphere. T his pr ocev, b un estimat ion of the limit
of penetrative convect ion in the cquator iallrou gh.
Similar estimation . using the total specific energy profile
of the enviro nment was carried out bv Darkow (196K).
T he tornado proximity sound ing ~a, checked . It
shows higher total energy value- in the lower tropo..phere
and lower values in the middle troposphere. The ...evere
storm foreca sting is given in term of a "Total Energy
Index" . It indicates nOI only the energy re lease a..soc iate d
with the ascendi ng potent ially warm ai r but ulv o the
possi ble contribution to the penetrative- downd raft .
The vertical pr ofile, of p.. (Rossby 1932). wou ld
yield similar res u lts.

A compar ison of the equ ivalent potential temper­
ature and sta tic energy was made by Madden a nd
Ro bita ille ( 1970), Bet ls ( 1974). From th eir work it is
clea r that 8" is exactly conserved d uring thc rmody­
nomic process but J:~ is only ap proxi mately COIlS CO I \'cd .
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