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An experiment in objective analysis for 500 mb
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An.'iTRA CT. Tho present repo rt llivclJthe rt'ICUlt.J of an oxperiment in objective am~IYl1i" with I ndi an data. The
t lChniqU8 i . similar to Crt"I!:gman's method, wit h an &llditioJ1al check for horizontal oonsieteney of data.

The . ' "('lragc of 5.day normele end tho prevloua 24· hr (Or"eCaIJt were used M tho first-g uess fiold. The first.guOlltl
W&II th en improved wit h the available current data by using euitsble weighting factors.

Tho result. or using eueceeslve 800ns or radius 5. 10 a nd 15 degrees (Ia.titude/ longitudo) ere presented in this
repo rt.

it was realised that success would depend on how
good the first-guess was in reality.

2. Analysis of data

2. I. The fi rst-quess liel<l - On the basis of ex.
per ienoo gained in day-to-day subjective llna lysis,
we took the first-guess to be thc mcan of 5-day
normal of the 600-mh conto urs a mi the 2'I-hr
forecast of the prev ious day. Five-day normnl ,
which is a short te rm mea n based on 5 yea rs of dat.a
pmvides a good tool for croating data over tho
areas of sparse network . The prev ious day's 21-hr
forecast also enab les one to maintain conti nuity
with the earlier ana lysis.

2. 2. Horizonta l check f or </ata - It was soon
realised that before we could use raw data from
teleprinter tapes, some form of horizontal check
for inte rnal consist~ncy would be neces....·uy.

For this pnrpo,." we compared Ute 600 nib
reported height with a weighted mean value from
all neighbouring sta t ions lying within a circle of
radiu s 10° la t it ude or longitude, If the oIifferellce
betwee n t he repo rted . 1H.~ight an d t he woigh h....1
mea n eXt'OOd~1 i.1. cer ta in va lue, then th e reported
value was considered to be in error and rejected .
)Iore specifically, we adopted the following (lro
cedure.

Let Z rep resent t he 5OO-mb height reported by a
station, and Z; arc the heights reported by neigh
bouring stat ions situated at dista nces R, from Z.
We compute the mean value of Z, and R, by -

- ' n
R = [ E IV, R;] I [S IV, ]

i _I i -I

•

r. Introduction

In objective analysis we are concerned with tho
problem of generat ing data at grid-points from
irregularly spaced observations. Research on this
subject has followed two broad lines of ap proach.
On tho ono hand, polynomia ls have boon fitted
to observed data by the method of least "quares,
and grid point values have been obtained from
these polynomials. This technique was designed
by Peuofsky (19·19) and subsequent ly used
with modifications by Gilchrist and Cressmun
(1951), .Iohnson (1957) and ot hers.

Borgthorssen and 0 50< (195.5) suggested a
different approach. A first-guess field was first
prepared with the help of a number of pred ictors,
such as, the previ ous day 's forecast and climato lo
gical nnrmals. Subsequently, the first-guess IbM
was improved hy uiii llg the latest observations.
Cressman (1959) desigood a convenie nt system of
weighti ng factors for this purpose. A useful hori
zonta l check for tho consistency of data was devised
with the help of similar weighti ng factors by
:llasuda and Arakawa (1960).

In this paper, we present the results of an
experiment based on the lat ter technique. We used
this method because there are two large da ta holes
ad joining the Indian region. We refer to the Arab ian
Sen on the west and tho Bay of Bengal to the east.
The regions ad joining Pakistan, Iran and Iraq
form yet another region of sparse data . In such
regions where da ta are di fficult to come by it is
d ifficult to fit polynomials with reasonable con
fidenoe. On the ot her hand , climatological normals
provide one with some basis, albeit unsatisfactory,
for a first-guess field . We felt , therefore, it would
be preferable to conduct this pilot study with a
first-guess and subsequent corrections, although
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