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AUSTRA<....,. . A mathematical model for Quantitative Precipitation Forecasting fQll l:) has been developed
on the basis of physical and dynamicallaws, The surface and upperair meteorological observations have beenused
as inputs in the model. The output is the rate of precipitation from which the amount of precipitation can he
computed on time integration. The model can be used operationally for rainfall forecasting.
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I . Introduction

Attempts have been made in several count ries to fore­
cast the amo unt of precipitation in di fferent catc hm ent
a reas with different lead time (the difference between the
time of the occurrence of the forecasted phenomenon
and the time when the forecast is issued) using various
techn iq ues but have ach ieved only limited success. A
very good acco unt on the sta tus of Quantitati ve Precipi­
ta tion Fo recasting (Q PF) models used in various cou n­
tries for ope ra tiona l purpose s has been described by
Bellocq (1980). The recent advances in QPF research
and possible future directions towa rds achieving im­
proved use of QPF information in hyd rological fore­
casting have been discussed at le'jgth by Georgakakos
a nd Hudlow ( 1984).

Th e ma jor rain prod ucing system in the Indian sub­
co ntinent is the sou thwest monsoon or Asiatic summer
mo nsoo n (June to September) which is typical of th is
pa rt of the world. Some parts or other in India come
under the grip offlood du e to heavy ra infall in the catch­
ment areas d uring the southwest monsoon period every
yea r causing loss of lives and da mage to standing crops
and property. India Meteorological Department has
been issuing scmi-Ql' F for various river catchments in
India from the Flood Meteorologica l Offices (FMO)
loca ted at various locat ions using different technique'S
(viz ., syno ptic, sta tistica l. synoptic statist ica l) for more
than a decade. Attempts a re also being made to develop
mathematica l model for issuing QPF in India for opera­
tional purposes.

In this paper an attempt has been made to develop a
mathematical model for QPF . based on physical and
dyn amical laws, which co uld be used for operational

purposes. The inputs arc the surface and upper air
meteo rological observations an d the o utp ut is the rate of
precipitation from which amou nt of precipitation can be
computed readily on time integration. Thi s forecas t
amount of rainfall can again be used as an input in
hydrologica l model for fl ood forecasting purposes.

2. formulation and descrfptlon of the model

The atmosph eric model is designed to recognise thc
presence of water either as vapo ur or liquid, The con­
centration of water va pour may be represented by thc
specific humidity q, defined as the ratio of the mass of
water vapour to the mass of moist air.

The pre sent mathematica l model is based on the hyp o­
th esis that the specific hum idity in an air column is
conserved . In other words. it is based on the principle
of conserva tion of specific humidity. In mathematical
nota tion it can be ex pressed as :
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The precipitable water vapour in a column or air is
the to ta l mass, R » of wa ter vapou r per unit area in the
column . Symbolically (H altiner and Martin 1957)
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where, Pv is the density o f water vapour and =$and z, the
elevatio n of the bottom and the top of the air column
respect ively.
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