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ABSTRAc:r. The mean st ructure of wind, dlverge nee, vorticity and vertica l motion at different levela in the
various ReCtors ofa western depression over north India during winter aea&on haA boon studied by pooIinR~ther the
oheervalionB prrtaining to .ix eueh dleturbencee in a moring coordinate lIyr.tem. The model thu" obtained ha.e been
compared to similar- model (or extre -troplcal depreeeions.

tio n varied to some extent , it was thought tha '
the system of moving coordinates would retain the
major characteriat ies in proper perspective.

4. Proeedure

A grid at .1 degree interval of latitude and longi
tude, covermg an area of 10- degrce of latitude and
longit~dc was prepared as a transparent overlay.
Th e grid squares were numbered as shown in Fig . I.
On a chart of the upper winds at a given level the
grid was placed in such a way that the centre of
t he grid coincided with the surface centre and the
latitude line passing through the grid centre
coincided with th e. tangent to the direction of
motio n. Wind observations falling in the different
s?uares were.~oted . The proce..s was repeated for
dlffe~nt posit ions of the western depression in all
t he SIX cases, Thus, for th e given level each grid
square had one or more observations, The observa
tions in each grid square were veetorially averaged.
These vecto rial means were plotted at the centre
of the respective grid squares and a mean wind
pattern was obtained. This process was carried
out for all the sta ndard levels from 0.9 to 9 ·0 km
a.m.s.I, .

5.'COmputation or dlnrgence IDd YorUeU)'

.Bellamy (1949) chose geographically fixed
ttlangle for computation of divergence. In the
present. st udy, equilateral triangles were chosen.
The grid area was divided into 411 equilateral
triangl es, such that height of each triangle was 100
n', miles on th e scale of grid and the base of each
trla~e had a west-east orientation (Figs. 2 and 3).
The mterpolated values of winds were read at t he
vor tices of~ch triangle. The valu es of divergence
and vorticities were calculated using a direct
reading table (Table 2) and were plotted at the
cen troid of each triangle on a chart. The charts
wero analysed by drawing isopleth s (Figs. 2 and 3),
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1. (.troduello.

Tbe ea rlier studies of t he western depression
made by Malurkar and Desai (1943), Mull and
Desai (19·17), Pisharot y (1956), Mooley and Gupta
(1967) and Seth (1968) were confined to individual
ease studies. These studies have been handi capped
du e to lack of ad equate up per air data in each
individual case . The present distribution of rowinl
radiosonde sta t ions over northwest India is not
sufficient to give a complete picture of the various
features associated with a western depression. It was
therefore considered necessary to pool data from a
number of western depressions of a fairly homo
geneous characterist ic and t hus obtaining a mean
vertical st ructure of the western depre. sion with
sufficient observat ions in t he different sectors.

2. Teehnlque

H ugh.., (1952) and J ordan (1952) used moving
coordinate syste m in the study of tropical storms
where th ey were confronted wit h a similar problem'
of inad equate upper air data. In a moving coordi
nate system, t he centre of t he coordinate system
was considered to be coincident with t he surface
centre of the storm and direction; and t he speed
of moving coordinate sys te m was considered to be
the same as that of the storm. In the case of western
depression, this tec hnique of a"eraging winds with
the help of a moving coordinate syste m was adopt.
ed.

Six western depressions were selected for the
purpose of study. The dates and the location of
the centres at various hours are given in Tabl e I.
AlI thc western depressions were fairly similar
in their behaviour and had nearly homogeneoUB
characterist ics. Even though t he directions of mo-

3. Dalo used












