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ABSTRACT. A numerical analysis of the syno ptic situation leading to devastating floods in Punjab and
adjoining states duringSeptember 1988 has been carried out The an.alysi'iis done by three dimensional rnultivarl­
ate optimum interpola tio n (0 1) scheme cast on l s x 1° Lat./long. grid. Softwarehas been developed for compu­
taricn of several derived parameters and linked with the basic flow. variable analys is. A diagnostic study of day
to day rainfall versus the objectively analysed grid pomt. fields of integrated horizontal flux divergence or water
vapour i<; carried out. The study brings out a close spa tial correspondence between the area of net moisture nux
convergence on the analysis day and the area of hea~ rainfall on the following day" .The study ~ugftcsts t~al. the
numerical analysis products can be of a good predictive value to a synoptic forecaster In heavy rainfall predictions
under difficult and uncertain syno ptic situations.

KE')"words - Integrated horizontal flux, Divergence of water vapour, Mul tivar iate optimum interpolation,
Objective analysis, Vorticity advection.

1. Introduction

The pred iction of rainfall associated with tro pical
weather disturbances. especially the heavy rainfall
extremes which cause floods and other damages, is a
central problem in tropical meteo rology. The common
approach followed in tropical weather pred ictions is
through the synoptic methods of forecasting by a human
fc recaster, though computerised methods of numerical
weather prediction arc also being increasingly used. The
synoptic method s have their inherent limitations in that
a human foreca ster , who bases his inferences and fore­
casts on manual analysis of weather charts, can nct
visualise Ihe four-d imensional structure of the atmosphere
beyond a certain limit. The forecaster's difficulty is
compounded in the situations of extreme weather
events.

In order to make a comprehensive diag nostics of the
sla te of atm osphere at a given init ial time, il is neces­
sary to look at not only the d istr ibution of the so called
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tlow variables the wind. geopotential height and temper­
ature, but also some of the derived parameters of
atmospheric circulation such as vorticity. convergence,
divergence, vert ical motion. moisture distribution etc.
The latter are possible 10 compute and represent only
with the help of computerised melhods of numerical
(objective) analysis.

In view of the fact that some of the rain producing
disturbances in the tropics arc c f meso-scale (100·1000
krn) and even small scale « 100 krn) d imension s. such
numerical analyses should be carried out on fine meshes
of the o rder of 100 km or less so as to resolve these
disturbances properly. Keeping the above aspect in
view. a fine mesh numerical analysis system cast on
lOx 10 Lat. /Long. grid has been designed and imple­
mented . The analysis is carried out bv a three-di men­
sional statistical multivariate optimum interpolati on (01)
scheme. Software has been developed for computation
of a number of derived parameters and linked with the
analysis scheme.












