
I ndia,. i J. u « . GfOp1ly,. (1072). 23. ",. 41)7--478

551.509.3 1

A scheme for deriving grid point values fro m observatory
reports for numerical weather prediction

1. 1'. RAO, K. S. HA)IA." UHTI and )\. C.S[NHA

Meteorological Uffice, }'OOIl<'

(Received 5 December 1969)

ABtiTH ACI' , A mathemet ioal method i Mdt,,·\·I0I":« to calculate th e \"1I 111t'of 1I 1l ;Yparameter ut B grld -poiu t fn.m
i t s uvcrago Ya ltll' .lI 0 '0' ("1' t hrr-e .lIquar(lK eyrumet rlc a rou nd t h.. poi nt. Th\~ wcightt ng fun ct iflluJ art" derive d Ircm t hv
dimension s of the 1J00nn inJ( IUIUl\rfll't. This p rocedure (alu'S into ac{'o unl a ll difI't·renti,.JIJ oolow the .blh urt.1t r
ill . T eylor OXpaJllHOIi . Truncation error due to neg lect o f higher o rd er ditrf'n'ntial ftill astie~l. (\ortain rt fine rru nte
t', tho weight ill).; fuuctfone du o tu using fin ite nu mber of obecrve ticue iu scenntug lIl.juan'K a ro Iutroduecd .
.Mud ificllt iun und eupprcseiou of "mull WIlVElIS are dl ecueeed in rela t ion to sca n-leng th , average d i..t nnce botween
ubsorvetorlos nnd Hall ir re udo tu distri butlcn. T ho me t hod wee t ri ed on long and short wevca b)' II numerical
exper imen t .

1. Introduction to objective analysis

Weather data are ava ilable for irregularly spaced network of observing sta tions. Analysis of any weather
parameter on the chart is made by drawing a set of isopleths at chosen interval of th e paramete r values.
The run of the isopleth s is fixed by visual inspect ion and interpolati on and the isopleths are then smoothed.
Prior knowledge of the disposition of isopleths associated with known synoptic scales;' also used. The abo ve
processcs are subjective and to tha t exte nt th e analysis is hound to be subjective also. The process of smooth
ing suppresses meso-seale features am! allows a st udy of macro-scale synopt ic features. The variation of th e
meteorological parameters is generally nonlinear and th erefore inte rpolation by inspection as described
above may not be very accura te and cert ainly not unique. Fu rther, for numerical methods of prognosis
interpolated values of th e parameters are required at fixed grid points. The grid point values of the para·
meter assessed by interpolation from the above isopleth ana lysis is likely to be more subjective and
uncertain.

Workers in the field of numerical weat her prediction have been st riving to work out an objective method
of ana lysing the weather chart. By objective method is meant using a specified scheme of interpolation to
obtain uniquely the values of the meteorological parameters over a rectangular matrix of locations from an
irregularly spaced network of dat a.

There are basically two distinct and broad approaches to the problem of objective analysis - (a) Sur
face fitting techniques and (b) Weighted average correction techniques.

1.1. SurjacejiJling techniques

(i) Exact jiUillg - l'anofsky (1949) used the exact surface fitt ing method for the analysis of synoptio
met eorological features. In this method a polynomial of .... degree in z and y,

P = 1: u'i ""!Ii (i +j «; n)
which contains t (n + I ) (n + 2) constants is fit ted to a field of scalar vnriab le at! (n + I ) (n + 2)
observat ion points and the values of the parameter at fixed grid points in the field are evaluated from the
above polynomial. Objective analyses are carr ied out in France by the approximation of th e field throughout
the area of the analysis with the help of spherica l funct ions of geographical coordinates.

(ii) Least squurefiUillg- As a variat ion of th e above method, a polynomial can also be fitted approxi
mat ely by the least square fitt ing technique. Usually a quadratic surface is fitt ed over a region
having data from at least 12 observat ion points (Cressman 1957). For obtaining a better fit of the ana lysed
gr id point value to the values at the stations nearby, squared differences are weighted
with a factor inversely proportional to the distance. The weighting factor used is 1'/1 , where, I
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