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Representation of circulation patterns by orthogonal
polynomials with application to specification
of weather from them
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. AB STR.ACT, .~ t echulq uo for .r:cprtJ8Cll ta tiulI »rat mOI'\'hl'ric c in :ulat itlll I l/~th'n l~ all n linea r ctlm lJi na tioll o f

simple p .~UI ' rll" gln'lI h)' a M' t uf I fiche h>,lI('ht'tr ort hu~olla pul~'IIItIllUlJ~ hll8 ~..m cXIl,miut'll.1. Th iMt'llQh ll'S S.da,)
!nt'~11 r oo I~h uirculeticn ~V:l!tclUa liver In(lI~ rt'gi?" t~1 bepBr_an~ I'I f' riHd !n tN~l1 o f a lim it ed numbe r uf circulatiull
IlllliCt'tl which can ht· Utl1alltoU for dev elop ing objec tive etat lelleul rol ll. t lolUlhll'lj; bet ween ut mcsp hcnc circulatio n
tlYtlk'Ul tl e ud th e weather.
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Wads worth and Bryan (1948), in the course
of an investigation of analogue forcca.sting,
deve loped a technique to express a pressure or
contour map in furm of a mathematical equation
involving a limited number of parameters. Such
representation was found useful in establishing
relationships between circulation pattern. and
weather hy workers at )Iassaehuset ts Inst it ute
of TecLmology and elsewhere (F riedman 1955,
) [alone 1956, J orgensen 19( 9). In the present
study the effici-ncy of technique developed by
Wad.worth and Bryan has been examined for
repr esentation of 5-c[ay mean JOO mb 1I0w patte rns
over Indian area with an aim of utilising such
representation for specifying u-day rainfall from
u-d" y mean JOO mh charts .

~. Mathem:ltlcal representation or charts

The procedure for mathemati cal representa tion
of n pre 'snre or contenr height chart consists
of fitting a two d imensional surface of a desired
degree to the given chart, The fitting is ilone
by weighted addition of a family of primary hypo
th etical surfaces orthogonnl lo each other over the
field of map. Suoh primary surfaces obtained
in terms of TschebysehefT orthogonal polynomials
fit ted to a network of regularly spaced points. Tho
contour height or pressnre value of a point having
coordinates (x;, Yi),can thus be repr esented exactly
by a functional relation of the form -
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:Usn it is convenient. to use normalised polyno mials
III the above relation so that the variance ex
plained by .eaeh polynomial is ~ven hy the square
of It. coefficient , A schematic representation of
these polynomials is given ill Fig 1.
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where L, JI = number of grid points along
'" and Y directions.

Ii = mean value for the chart (ares)

1', I Xi ), 1',. (Yi \ = i1h unci jl h te rms of Tschebys
cheff orthogonal polynomials of degree I and III in x
and Y respectively and ,

I"A ( x;, Yi) = 1', (xd. 1',. (Yi)

With th e armys L and .l1 of the network fixed,
the orthogonal polynomials are fixed and can
be determined once for all. Representation of
values at different grid point s therefore involves
determination of parameters lSI. s; 0,,,. and h.
The values at different points can be approximated
with sufficient degree of accnracy by reduci ng
t he degree of terms appreciably. After SOUle
experimentation u tru ncated series consiatino
of 14 orthoh'Onal. polynomial. representing ~
surface of degree 4 in '" and Y was found suitable
for the present st udy. The value a t point (Xi
Yi ) 10 terms of this series is approximated as _ •
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I~i = 7. +2: a, 1', ( Xi ) + 2: b.. P,. ( Yi) +
1_ 1 "._ 1
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