
parcel method is applied in t he usual way
without an at tempt to obtain an estimate
of total insta bility. The two are. th ere
fore, not strictly comparable,
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AHSTRACT. In thi. pa.per a modified parcel method of analpi8 of tephlgreme Ie di"CU88Cd. The method

t.ako8account of tbe entrainment oCenvironmentalllir by the cloud air anothe integrated effect ofl ifting air parcel.
from all levele in the " leyer ofinsta.bility". An attempt baa also been made in the modified parcel method to take
&C~ol. few other factors. ttU.•free~ing Ievel~d aheM ~.ctor. ~mo worked out examples by the use of t be
~ed peecel method have been examined for Indian conditions and It haAbeen shown that 1\ fair degree of eue
eees can be ob tained by thle method. if judiciously applied.

r. PArcel Method tot" .. Slice Method

Two methods are generally used in th e
routine analysis of thermodynamic diaW"'IDS
for instability. One is the "Parcel method"
which owesit s origin primarily to Xormand1

and has been in use for a long time. In th is It has been claimed of the slice method
nrethod a rilring cloud parcel is assumed to that it gj,.es a more realistic pict ure of the
pa.,...tlirough th e environment without distur- process as actually realised in nature, Hecent
bing it. The method lends itself to en..y work of Sto mmel! and Byers and Bmhum'
graphical treatment ami has proved very has, however, shown that there is no descend 
popular, particularly in India, inspite of the ing current at the "growth ,t.age"ofthecumn·
fact that th e validity of this method of treat- Ius cell. There is, of course, a down
ment, has been questioned by .T. llj erknest . current at the "mature" and "dissipating"
In 1938; J . Bjcrknes formulated his meth od stages of cumulus cell. but these down
of treatment, known as the "Slice method" I current s have an altogether different
in which BSttIrntcd cloud ail' is assumed to history of origin and a re not in th e nature of R

ascend through a dry adiabatically descend- direct ccmpensatorj- down current which b
ing environment, The slice method re- the basis of th e 'slice method. Work of
oeived conside rable attention in the hands of St ommel", Austin' and Byers and Braham'
Petterssen'. Later, Norman Beers ' exte nd- has proved conclusively th at what we have
.tI the slice method to obtain an estimate in the environment to preserve mass continu
of " total instability" by applying th e circula- ity is a gentle snbsidence. Much more irn
tiontbeorem of V. Bjerknes, The slice portant than th e gentl e subsidence in th e
method as applied by Norman Beers is not a environment i. th e fact tha t the rising cloud
simple graphical method : it involves a cal- air pulls in air from th e environment and
eu1ation of circulation accelerati on for each mixes with it. This ent rainment and
significant layer and the summing up alge- mixing of environmenta l air, which has usua lly
braically of the circulation acceleration cor- a much lower wet bulh temperature t han the
responding to each such layer. A unm- . cloud air, modifies the cloud lapse rate coasi
ber of examples have been worked out by . dersbly. It would t hus appear that in the daily
Norman Beers to prove the superiority of th is analysis of inetnbility, no appreciable error
meth od of treatment over the parcel meth od. is likely to he caused by the neglect of the
! point to note, however, is that the slice gentl e subsidence in the environment bnt
method as extended and appl i..1by Nonnan oonsiderable error is introduced if one -omita
Beer. t...kes account of total instability to take account of the entrainment of environ
reali...ble from all layers, wherea. t he mental air.




















