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A dynamical approach to quant itative precipitation forecast
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ABSTRACf. A method for quantitative precipitation foreca st has. been suggested. The precipita tion
rates are assumed to be directly pro portional to large-scale •..ert lca l veloci ty. The constant of proportionately
is a function.of temperature, pressure and moistu re contents or more specifically of difference between dry and
saturated adiabatic lapse rates. Usi ng the method. precipitation rates have been calculated for a specific synop
tic situation and compared with the obser ved rainfall.

1. lDtroductioQ

The Quantitative Precipitation Forecast (QPF) refers
to the quantity of rainfall expected at a point or in a
catchment during the specified duration, say 12 hou rs
or 24 hours . It is also related to the questions of when,
where and how long a rainstorm will occur . The physi
cal process govern ing tbe transportation of moistu re
aloft and their eventual release as rainfall are far too
complex to be fully understood. The present network
of upper air stations is also inadequ ate for the compu 
tat ion of wind, temperature and moisture fields accura
tely over a limited area to determine relationsb ips bet
ween precipita tion and atmospheric parameters. In
spite of these limitations, some efforts have been made in
past 50 years to compu te the rate of precipita tion. The
tecbniques used may be broadly classified in three cate
gories :

(i) Dynamical, (ii) Synoptic and (iii) Statistical·
Some au thors have also evolved tbe techniques of fore
casting precipitat ion quantitat ively by combining two
or more of these techniques.

Recently the cloud mapp ing and computing vertical
mot ion using satellite data have provided new concept in
the estimation of precipitat ion rates. Empirical rela
tionsbips between precipitation qua ntities an d height
of cloud tops or cloud top temperatures are being attempt
ed, for an example, under convective conditions 24 hours
precipitation (R in mm) may be given as :

R _ 9 ....11/

where, H is the height of cloud top in krn,

For a dynamical approach to the problem of QPF
the following two parameters appear to be the most
important :

(i) The distr ibut ion of moisture in the air colum n and

(ii) The distribution of vertical velocity at different
levels.

In the present study, a technique has been develope d
for the ~omp~tation of rainfall intensity in a depression
fiel d. It IS basically a dynamical approach which involves
lifting of an air parcel witb the vertical velocities presum
ed to be generated . The procedure has been illustrated
by an actual case of depression centred over centra l
India on 5 August 1968.

2. Da..

Case of depression centred near Seoni (M.P.) at 0300
GMT of 5 Aug 1968 is considered which caused wide
spread ra in in south Rajasthan, west M.P., Gujarat and
~dj~ini n", Maharashtra..Sun:ace weather. chart with grid
IS given 10 FIg. I. A grid WIth 5 x 5 POlOtS with square
base AB,CD,";,here A (17.tN, 7rE), B (17.5 'N,85'E),
C (29.5 N, 85 E), D (29. 5 N, 73 E) are the corne r points
of the square. Besides sea level 12 isobar surface at
950, 900, 850, 800, 750, 700, 650, 600, 550, 450 & 400
mb levels have been considered along p-coordinate,
Sea level pressure, temperature and dew point tempera
ture bave been interpolated at each grid point by actual
analysis ofsurface and upper air cherts.
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