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A scheme for multi-level objective analysis of contour heights
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t. Introduction

Object ive aualy ... i- of meteorologica l elements
or aJl~' other variable l.y machine, d.iffcf,'; from
conventi ona l muuun l analvsis in th ~ sense that
in the former, pcr....ona l hin:' of the analyst is d is
pensed with. Thi~ is achieved by gelll'rating ,
hy meuus of mnth emnt.ienl formulae. va lues of 11

vnrinb ie at reg ularly spaced gr.d point s from
observat ion- ut irregularly spaced reporting sta
t ions.

Various methods of objective annlysis in usc at
present 1»)' various meteorolog ica l services ca n
he bro.idly classified into three categorie-, oiz.,
(i ) fitt ing of a g~ollletr:ca l surface lly po lyuorninls,
(ii) successive correc t ions hy weighted av erages,
and (ii i) optimal inte rpolat ion scheme.

In Ind ia, cbject ivo analy :- is of 500 mil (cont our)
chart was fir:'it prepared ill 1969 at Northern
Hemisphere Aualy- i-, Cent re, Xew Delh i, This
was done on lIDI IG~O mark \I comput er . Th e
results of that study have been d iscussed else
whore (Datta el "I . 19.0). In that study we
adopted 'successive correction- by weighted
averages scheme', first proposed hy Hergthorssen
aud Duos ( 1955) and later ad opted by Cressman
(1959). The method uses a first guess field over
all t he grid points and this is subse quently improv
ed by using tho current data of observing station- .
The scheme presented in our earlier puper was
put to real time test for a period of about t wo
years. The resul ts hav e been found to be en
courag ing.

At IUlC, New Delh i, we are requ ired to perform
multi. l.cv el object ive analysis. ltor uny such
ana lysis scheme to be succes-ful, it is necessary
that it should have built-in spacc and time cont i-

. \, . I
ll~llt.r.. er~ lca con"istency of reported oh-crv a -
t,OI.lS IS achieved by hydrostutic check nnd int er
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consistency bet ween vari ous stat ion.. at the same
level is checked by horizontal check [Dattu ct " I.
IHiO). E xperience gained by ma.iunl ana lysis
revea ls that d ifferent ia l nnnlysis scheme giw's
ver t.cal consistency of analysisupto nhout :!OO iuh,
B CCll.UStl of inaccuracies ill the observed t hickness
above :WO mil, d ifferen tin! analysis sche me may
not he very suitab le, In the present st udy we have
adopted n scheme vcry much simila r to mnnuul
d ifforen t iul a ua lys i» sohemo. The bal".e lay er for
the analysi« is taken (l"l manually an alysed ~('n

level chart of the day, since the data coverllge
at t his level is better than ut upper levels, Impor
ta nt synoptic fentu tas over the sparse data regions
in the upper ai r charts can thereby be properly
bu ilt up. The analysis scheme is programmed to
giv e the con tou r analysis for 850, 700 , 500, 300
anrl :mO-mh levels, Besides, provision has been
kept to utilize so ca lled' bogus data' . The details
of the scheme and the result s of 1\ few C&."iCS nrc
d iscussed in the present paper.

2, Basic an.1lysis procedure

:L I. The analysis procedure adop ted in the
study may be summarized as follows -

SII)lPO;;C O. (k = I, X) is a set of N observations,
Abo for each grid point (i, j ), prel iminary brne....
for the variable being anulysed (Z for contour
heigh t) is available, sa)' Z' - l , where (s- I ) indicates
gU C:-iS for the s"h scan .

....1

Let f:,.Z. (k= I , X) denote thodi fference between
the observed value (Zo) lind its current est im ate
(Z 1') at the observat ion stntion (P ). 'I'he current
estima te at the point. of obser vation is determined
hy u~ing bilinear interpolation formul a ll~ di :;C1l8S~

(Ill in the next section. 'rho correction C", for the
Hl il seun is evuluatcd U)' determining the contribu
tion of each station which is within a distance li ,
















