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.o\B5TRACT. The presen t paper contains the remits of a detailed eyno pt!c il1'teetil::otion of a westert,
disturbance in the typical winter month of January . This d iaturbanec moved acrofl8 W('Sf. Pakistan and northern
India a.nd waa prima jade aseocieted with fronts. The invcettgatlou bee. however, shown tbat there were P O

well-organised sloping eurfacee in eseocie tton with the western dieturhan ce, The elopes were found to be eery
variable and did not extend above 3 ·'Jkm. The potential pseudo-wet bulb temperature curves did not also show
any significant ai r m&flS ecnt rests in the eerti cal, during tbe movement of the d iscontinuity eurfaeee 8C'ff'.J'.8 the
etatlons, Tho times of comme ncement and cessation of precipitation had no rela tionship 10 the t ime at whi ch
the discontinui ty at Ilea. level moved acrose the synopti c stattone. On the basis of tb eee obeervattonal (IIo('t8. tho
conclusion is drawn that . even in mid-winter, when there is a maximum probability of formation of Ironta in tbe
Indian atmosphere. di scont in uit y eurfecee which may form due to juxtnpoe ltion of ditTercnt air masses. probably
get-disorganised on most.occesiona leaving merely a broad "I ndetermi nate' type of pertlt ton which moves with tbo
western disturbance and causes temperature and other eesoctated changes. The available evidence also
iu gge!lt.t that such partit ions are of littl e conseq uence ill the dev elopm ent of bydrom eteore and, therefore, would
be of little value in forecasting tho hydeometeore.

1. Introduction - Historical background

The concept of Irontal surfaces was first intro
duced in Indian Metoorology in the early thirt ies
of this eentury by Ramanathan and his collabo
raters (1930, 1931, 1933), Roy and Roy (1930),
Mull and Desai (1931) and Sur (1933). During the
next two decades, the frontal concept became more
and more popular in India in day-to-day weather
analysis and in published scientifie literature
(Malurkar 19·M, HH7, 1948, Malurkar and Pisharoty
1948, Desai 1951, Desai and Koteswaram
1951). However, even during the late 40's,
doubts were expressed about the existence of
fronts over the Indian sub-continent (Pramanik
and Rao 19J7, 1948). After the early fifti..s, it was
increasingly realised by Indian forecasters that the
delineation of fronts and their movements on the
daily synoptic charts were uot helpful in forecast
ing. While th is was thc position in India, there
was, from near about t his time, increasing evidence
in the literatu re on tropical meteorology elsewhere
in the world, especially in U.S.A., which gave less
and lesssupport to fronts (Palmer 1951, Riehl 1954)
and emphasised more and more on the principle of
conservation of vorticity and the dynamical con
sequences of the same in the development of tropi
cal weather (Riehl 1954). These gave additional
strength to the Indian meteorologists W tu rn their
attention to more profitable methods of analysis
of Indian weather. The published literature on
Indian lleteorology during this period also sup
ported this view (Ramaswamy 1956, Koteswaram

and George 1958). Thus carne the decline in the
popularity of fronts in Indian synoptic practice.
The frontal concept has, however, not disappea red
in references to Indian weather analysis
(Subramanian ami Banerjee 1964,Saha 19&1). Fore
casters even now occasionally delineate fronts in
the winter-period in association with "West ern
disturbances" and abo, though rarely, even in
other seasons of the year.

2. Statement of the problem

It is against this background of current eon
cepts and practices that the author has asked
himself the question ",Are there over India even
in mid-winter ",ell·orgm,is"l slopin.g surfaces with
density contrasts and if there are, what is the usual
inclination of t hese surfaces and to what height
above the ground level <10 tho frontal surfaces
extend! And bow far <10 these frontal surfaces
contribute to the development of hy<lrometeorsl
The author has, however, been unable to find
answers to t hese questions in published literature
on Indian Meteorology.

The present investigation is an attempt to fill
this gap in our knowledge. For th is purpose, the
author has made a deta iled synoptic study of a
western disturbance in J anuarv 1957 which caused
extensive rainfall in northeru-lndia and Pakistan
and which, prima facie, was associated with frontal
surfaces. The history of this disturbance is given in
the following seetions-
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