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A review of some upper air analyses in relation to
prediction of Nor'westers
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AHSTI~\CT. Standard up~l'rairanaIY~K. AUch es dellnee t fon of~l~ermll l tbi ckncfl~l'at~erDt on i8o~ric 8urf~lI.
computati on of vde velop ment • \"Cr~ i ('a l co~poncnt. of abtW!ut ~ 'vort lt'lty of geoetrophic wtnde aud hon~ol1tal ~.lDd
velocity COnV('lrgl~(,C were made In rel ation to the nor wester thundc['titorm~ over 1l0t.tht'l"'t. lnwA and East
Pekisten . For the tblcknese an alyaie , th e s pecial Dine'. meteo rogreph obse rve t tone ~kl'D In .April l W4 atab.octer
intenalll of t ime and from a close r network of ,..tatio ns than in l!XM ...-e re used, while all the ebove-menttoeed
analysil' wc re made fur e ight co~utll iff d.'l)-ll in ) tA}' 19.13. S u Kj.gni6C'.ant medium. ra~ge l'rogJIOIJlic mlw~ ~.&I
found in eny of th e anal)"SCK based on the a vai lable network of rad l?sonde en d upper WI1~ da~ for fOl'CCa8tmg
th e nor'we ste ra 12 to 36 hour" ahead of their actual occurrence, Nevertbel ese, t he part luIthlckne'"'l*ttemllof
the 7UO/500 rub-layer, the field of ' de velopment ' and t ho lower level wind velocity convergence. ~1Ult.-d on. the
evening data. Ice a part icular day, appeared to influence the nor' weeter deve lopment on the 3Ulne el.'enUl9 and Ittg/U.

1. Introduction

Of all weather phenomena, th ere is none 80

welcome, yet 80 much dreaded, by the people
of Benga l, as the summer th understorms
of northeast India , popularly called th e
Nor 'westers or Kalbaisakhis-welcome he
cause they bring th e much needed relief after
a hot sult ry day and provide min so beneficial
for th e crops and dreaded because of their
destruct ive violence. One of th e 1I10st im
portant phases of weather foreeasting in
India has, therefore, been to develop such
technical aids as will enuble th e meteorologist
to forewarn the publi c with some degree
of confidence, about the time and place of
occurrence, severity and approximate track
of these sto rms. A number of studies about
th e nor 'westers have been made. Nota ble
among th em are Das (1933), Sen (1931),
Nomsmd (1935), Desai and ~Iull (1938),
Sur and Chatterji (1938), Ramanathan and
Ramakrishnan (1938), Malurkar (1919) and
Roy (1949). It is. however , quite clear from
!'he literature so far ahilahle, that the best
which the meteorologist has 80 far been able
to do, (rom an ana lysis of thermodynamic
"diagrams, the surface syn optic chart s and
th e lower tropospheric wind circulation pat
terns on a particular da y, is to forecast the
conditions under which nor'westers are
possible over a certain largo region. without
any specific suggestions as to th e exact time
and place of outbreak, intensity and t rack.

r

As the thunderstorms are characterised
by marked instability and are highly localised
in nature, it was believed that they could
be treated quantitatively from the rmodyna
mic considera tion of the huoyancy forces
in an atmosphere in labile equilibrium.
Attention was accordingly bestowed upon
the analysis of upper air soundings plotted
on thermodynamic diagrams, for assessing
th e extent and nature of convection and the
possibility of local development of thunder
storms result ing th erefrom. The pa rcel
meth od and later the slice method were tried
with the hope of finding a quantitativa aid to
th understorm forecasting. A little experience
of working with th ese diagrams, however,
made it very clear that thi s tool alone was
insufficient for th e purpose, since other causes
of atmospheric instability, which also con
tributed to the thunderstorm could not be
foreseen from th em. The analysis of synoptic
surfa ce and upper air charta has, therefore,
been the chief aid for nor' wester forecasting.
In a review of the exist ing ideas about the
mechanism and th e factors for the prediction
of nor'westers, which arc chiefly based on the
contrihutions by Sur and Chatterji (1938)
and Desai and Mull (1938), Newton
(1951) has fortified the validity of these
principles by adducing evidence obtained
by Byers and Braham (1949) in th eir
studies of t he thunderstonna of Ohio and
Florida ,
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