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ABSTRACf. The existence of latent instability has been analysed for thunderstorm days accompanied
by squall in Calcutta by the pan.."C1 method with upper air soundings fro .n Calcut ta and D um Dum . II was found
that the tota l energy up to 250 mb was positive, implying that instability was a necessar y condition for thunder
storms. In thi s analysts entrainment, atmospher ic drag and the compensating downward motion in the environ 
ment were not considered. The hodcgr aphs of wind shear were found to be due to advection. The
lifting condensation level, level of afree convection and the temperature profiles of the parcel were
calculated. They have been discussed in the paper.

I. Introductioo

In earlier years latent instability could be inferred
from a thermodyn am ic diagram , such as. a tephigram,
This can be now done much faster on a computer.

Prosser & Foster (1966) devised a method, which is
much faster , by using a computer. The princ iples are
similar to the Showalter (1953) index. Showalter' s
stability index is obtained by lifting a parcel of ai r from
some specified base level (850 mb for statio ns with ele
vation less than 1.0 km) dry adiabatically to its lifting
condensation level (LCL). Subsequently the rising parcel
of air is assume d to ascend along a saturated ad iabat
to 500 mb. The temperature, thu s, der ived at 500 mb is
then subtracted from the observed temperatur e at 500
mb. T he temperat ure difference is referred to as Showal
ter's stability inde x. La rge negative valu es of the index
(-3 or less) favour severe thunderstorms.

In the present paper we have used the parcel method
but we did not calculate the sta bility index or the liftin g
index. We preferred to calculate the total energy of the
parcel up to 300 mb (or up to 250 mb level when dat a
were absent), the height of the level of free convect
ion (LFC) and the lifting condensation level (LCL). The
te mpera ture and pressure at these levels were eomputed
by numerical integrati on . An expression for the static
energy was used to determ ine the parcel tem perature
a nd specific hum idity ~ t all intermedia te levels from the

(293)

surface to 300 mb. We used the temperat ure and the
dew-point at sta ndard pressures. and interpolated the
va lues at intermed iat e ievels. The parcel was lifted from
the surface, first dry adiabatica lly and then moist adia
bat ically from the LCL. The specific hum idity and
saturatio n specific hum idity were ca lcula ted by Tetens
( 1930) formula. We used both the 00 GMT & 12
GMT data fro m Calcutta and Dum Dum.

2. Go'eming equalionor;

The stat ic energy of an unsaturated parcel of ai r :

El= cp T + gZ -l Lqp (2. 1)

where. cp stands for the specific heat at constant pres
sure. T is the tempera ture of the rising a ir, [( stands for
the accelera tio n due to gravit y, Z is the a ltitude. q
refers to the specific hum idity and L is the latent heat of
condensation.

The specific humidity is expressed by

ql' = 0 .622 cp!(p - 0 .378 cp ) (2 .2)
The saturation vapour pressure i!p at the dew-poin t
tempraturc T., is obtained by using Tetcns ( 1930) for
mula:

CI" = 6 . 1/ exp {a (T.1-273.16)!(T.,-b»),
a = 17 . 26 for water and 21.87 for ice and
b = 35 .86 for wate r and 7 .66 for ice.












