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I , Introduction

The weather and climate, particularly during the
monsoon season play an important role in determining
the status of Indian economy through their influence
on agriculture and water and energy management pro
jects. The prediction of weather, particu~arly that of
rainfall on various space and time scales IS, therefore,
very important for the planning of agriculture and water
management projects. On. this acc,:,u.nt the weath~ r
forecasting has been the pn mary acuvrty of the I~d la
Meteorological Department from the very beg.~nmg.
Mainly two types of weather forecasts are being Issued
on operational basis, e.g.. (i) the short-range foreca.~t
of various weather elements up to 2-3 days, and (II )
long-range (seasonal) forecast of overall .monsoon and
winter rainfall. The long-range forecast IS based essen
tially nn statistical methods while short-range forecast
has till recently been based on synoptic considerations.

The synoptic method of short-range weather fore
casting involves subjective assessment of the evolution
of weather systems in the near future from the study of
surface and upper air weather charts. The method of
forecasting relies heavily on the current state of the wea:
ther, its persistence and chma~ol~gy of synopnc sy~
terns. Where possible, ,the principles of atmosphenc

hysicsare also used in assessing the evolUII?n of weather
~stems But such assessment takes into acco~n t
only Ii~car etf~ts of dynamical and ~he~odynamleal
forcings to a limited extent 10 a qualitative way: The
ffect of non-linear and feed-back process,:s, so irnpor

~ant in weather prediction cannot be taken into account.
In the absence of any quan titative calc,!lat.ons, the appli
cation of physical principles IS essentially through c.m-

irical "thumb rules". The synoptic method being
ihe subjective one, thc weather forecasts fr~m the sam~
initial data by different forecaster~ may differ greatly,
the accuracy of forecast depen.dmg much upon the
experience of forecaster and ~1S. k~owledge of 10e~1
climatology. Jnspite of these limitetiotu, the synoptic
method has becn thc only effective method of weather

prediction till the early fifties. With the advent of
electronic computers and their applications in the field
of meteorology, numerical methods of weather predi
ction based on physical pr inciples go~ern ing atmosphe
nc monon were developed. These objective method s of
weather analysis and predicti.on based on sound princi
plesof'physics and mathemati cs have shown continuous
improvement in the forecast skill over the yean .

Numerical Weather Prediction (NWPl is an initial
boundary-value problem to predict the future state of
the at mosphere from a given current state based on the
fundamental laws of conservation of moment um,
co~servatJOn of mass, conservation of energy, censer
vauon of water vapour and conservation of other
gaseous and aerosol material in the atmosphere.

The mathematical equations govern these principles
for a coup.led set of equanons that must be simulta
neously satisfied to form a numerical weather prediction
~odel. S')~e components of these equations are
direct Iumtion of parameters like wind, temperature
pressure,. IIc recorded during routine meteorologieai
observatl?lS. . The other components like frietional
effects, d,a"' t.c heating and evaporat ion and conden
sation of "'t~r vap~ur ar~ not measured directly and
are .paramelr.zed suitably 10 terms of routine meteoro
logical p~rOleters. For prediction of large-scale
atmosphene1ow on short and medium scales, the effect
of gaseous ad aerosol material is unimportant. In
some slmple 'l1od~ls, the precipitation processes are
also often notonsldered and principle of conservation
of ~at.er vapoe is ~ot taken into account. Although,
designing .a lmeneal weather prediction model is
~ot ve:y dlffiq, the actual integration of model equa
tions . lDvolves nany difficulties. Firstly, the model
equa!,ons are!n-linear and do not yield an analytica l
solution. . It IS\!lerefore, necessary to resort to com
puter oriented iumerical methods to obtai n their
appropnate solu)n . This is also not an easily tractable
problem. The lmerical solutions are dependent to
a great extent 0 the choice of boundary condit ions
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