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ABSTRACT. An cbjecuvc analysis method based on Sasaki's numerical variational analysis technique
ha-, been taken up for the analysis of gcoputcntial height and wind over the Indian region. The univariate
optimum interpola tion (VOl) method is used to generate the initial or input fields. These fields are then
adju sted hy the variational method .

A study of this method over Indian and adjoining region for ~50. 700. 500. 300 and 200 hPa levels is
made from 4 10 8 July 1979 and the analyses obtained using this method arc compared with the FGGE
anal)' ..cs .
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I . Introduction

Amongst the many kinds of object ive analysis
methods, at least two kinds of such methods produce
analysed data in balance. One is multivaria te
optimum interpolation (MOl) method, which is
mult ivariate version of the optimum interpolation
method first formulated by Gandin (1963) and later
it was developed and applied to real data objective
analysis by Rutherford ( 1972), Schlatter (1975),
Schlatter et al. ( 1976). Bergman (1979) , Lorenc
( 198 1), Dey and Morone ( 1985), Baker et al. ( 1987),
DiMego ( 1988) and others. Over Indian region. MOl
experiment was ca rried out by Sinha et al. (1992).
Th e other melhod is numerical variational objective
analysis (hereafter referred to as NVOA) which was
first formulated by Sasaki (1958) by applying the

technique of calc ulus of variations by subjecting the
meteorological variables to dynamica l constra ints.

The variational optimization technique has been a
common 1001 for solid mechanics problems
(Lanczos 1970) for quite a long time. However. after
Sasaki ' s initiation. the above technique has
fascinat ed many research workers to use it for
initial izing and adjusting meteorological fields, The
basic approac h of this melhod is to optimize a
function in a domain under certain constraints. The
cons traints may be diagnostic or progn ostic
relations. Sasaki used diagnostic equations such as
geostrophic balance equations as constraints. Sasaki
( 1969, 1970) extended his original formulation to
include time varying functions and categorised the
constraints as "strong' or "weak" co nstraints. St rong
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