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Comparative study of Showalter's stability index and
George's instability value K for predicting local
thunderstorm over Calcutta airport

GURBAClIAJ.'l' SINGH and C. L. _\.GNI HOTRI

Meteorological OjJice, Oa1cuUa Airport

(Rc«Wed 15 March 1972)

ABSTRACT. Showelter 'e etebility index and George'. instability value K hav e boea calculated Cor 1200
obecrve ttone of })t'Q.moDsoon month, of Calcutta Airport. Th e reeulta ahow that George's instability nino
K givee a better indication for OOCUJT('n('e or non-ooourrenoo of a thunderstorm than Showalter's sta.bility
Index. It hu also boon found t hat if the value of George's instability index works out to be 2S or leu in the
morning or c\'cnmg radiosonde obeervetion (which happens on about 48 per cent of tho tota l oooasiona) non-coeur
renee of a thunderstorm over Calcutta Airport during the next 15 hours can 00 predicted with reeeoneblc oortainty.
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t . lntrodueUon

The sta ndard method of pred iction of thunder
storm from the radiosonde observations consists
of plotting the data on a tephigram and
examining the various layers for inversion, lapse
rate and latent instability, with particulur emphasis
on est imating th e energy used/released , if the air
parcel is lift ed upward s in th e prevailing atmos 
phere. Since thi s process of analysis is cumber
some and time consuming, many authors have
developed shortcut methods. One simple method
was given by Showalter (1953). In tills method ,
stability index is determined by lifting an air
parcel at 850 mb dry adiabatically to satu rat ion
and tben moist adi abatically to 500-mb level. The
500 mb temperature of the parcel 00 obtai ned
is then subtracted algebraically from the observed
500 mb temperature. A positive value ind icates
stability while a negative value instability.

The use of Showalter's stability index for fore
cast ing thunderstorm oyer POODa was investi
gated by Tripathi (1958) and over Madra s by
Joseph (1957). Basu (1961) and Seshadri (1961)
appli ed it-for Delhi. All of them have concluded
that the metbod is reasonably sat isfactory for
predicting local thunderstorm.

Anotber shortcut method for measuring thunder
storm potential from an upper air sounding has
been proposed hy George <,19(0). The pora~n~k~,
whose importance in causing thundery activity IS

well known, are - (i ) The lapse rate ill the
lower troJ>Ol'pllere; (i i) The moisture content in
the lower layers; (iii) The vertical .extent of the
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moist layer; (iv) Low level convergence and (v)
Upper air d ivergence.

The first three of these elements can be readily
calculated from a radiosonde observation. George
(1960) combined the first three clements empiri
cally into one number, i .e., an air mass instability
index K given by the following expression :

K= (850 mb temp-500mb temp) + (850 mb
dewpoint)-(700 mb dewpoint depression).

The first term is a lapse rate parameter, the
second term represents low level moisture content
and th e third indirectly indicates the vert ical
extent of the moist layer. George computed Kin
stability index for many stations in United States
and Canada and demonstrated its utility.

In the present note, an attempt has been made to
find out how far these short cut methods are useful
for forecasting thunderstorm activity at Calcutta
Airport and whieb one of the two, gives .. better
ind ication for its occurrence.

2. Data

Since most of the severe thunderstorms which
arc often accompanied by' squalls caus ing exten
give damage and devastation, occur over Calcutta
before the onset of monsoon season, the data
selected for this study is only for the pre-monsoon
months March to J une of the yeaTH 1967 to 1971.
F romthe tephigrams of every morni ng and evening
of Jalcutta for the above mentioned period
Showalter's stability index and George's K in
stsbility values were worked out, The Montllly








