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A scheme of initialization at every latitude
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Se",i. ;" Met_oIogico dell' Aeronautica. Rome, Itrny
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AnST RACT. A new scheme ofin itialiution i. euggcet ed which can beutilleed for regions which r xt rnd
from midd le to low )tltitudell. I n thillo scheme the two fif'Jd, oC"'indandgcopotentialareallalyt l'd independent ly
and then forced to hf' ba lanced by means of a bal e-ice eque tlon , in which each of the rwo fields enters v-ith 8

weight , t het ill u continuous function of the letl tude, chosen in-dependence of th e t'f'liabiJit.)' ar,d th e r.la rivc
significance of the two observed fields .

Thp. reeulte re ferr tng to a SW monsoon situntinn are finally exe miued.

•

•

1. Introduction

Mo. t experiments carried out about the ini­
tialization of forecast ing ' primitive-equations
numerical models show the usc of the following
three sohemes :

(a) tho 01J""r\'e<! fields of gcopotential and
wind are ana lysed independently (Nitta
1968; Nit ta and Hovermale 1969);

(h) at tho starting point, the wind is inferred
from the geopotential field ("ice. versa for
low lati tudes) (Nitta 1968; Charney
1955; Shuman 1957, Houghton and
Washington 1969);

(e) the observed geopotential and wind fields
are forced to be consistent through
tho equations of the model by means of
forward and backward integrations
around the init ial t ime (an essentially
mathematical filtering) pliyako<1a and
Moycr 1968; Nitta and Hovermale 1969).

Those eXpl'rimcnts have shown that the best
solut ion for the initialization of present primitive
equation models is. for high and middle lat itudes,
to analyse the gcopotential field ami i~er the
wind field by means of a balance equation; the
llire-versn (to ana lyse tbe wind field and infer
the balanced geopotential field) holds for low
latitudes.

Problems arise. however, when the working
area stretches over lati tudes ranging from middle
to low. An attempt could be made to divide the
area into two belts (separate or partially over­
lapping), and to apply to each of them suitable
initialization npproach. Then the fields must be
connected ucross tho boundary or within tho over-

lapping ,belt . Besides the criticism for the arbi­
trarity of the choico of the boundary. this appro­
ach is likely to lead to serious problems over the
boundary of the two belts; where spurious in­
balances between wind and goopotential fields
can arise (especially if tho connection is purely
mathematical).

For this reason Finizio and Bucehi (1972) have
revised tho problem of the initializat ion DIll! pro­
posed a scheme which can be utilized over areas
ranging from middle to low lati tudes.

I n this scheme the two fields of wind and gL'O­
potential arc analysed independent ly and then
forced to be balanced by mean s of a balance
equation. in which each of the two fields enters
with a certain weight.

The choice of the weight should take into
account two separate effects :

(a) tbe relative significance 'of the two field.
according to the seale of motion and the
latitude (throngh the Rossby number);

(h) the observationsI errors which at low
latitudes prevent the possibi lity of in­
ferring reliable winds from the observed
geopotential gradients.

In the prosent applicatio n (at synoptic scale)
the weight has been chosen both in dependence
of the reliability and tho relative significanceof tbe
two observed fields. -

2. Tho Inltllllullon seheme

The entire procedure is automat ized and eon-
sists of three main phases : '

(n) independent analyses of the geopotent ial
% and the u and 0 components of the wind
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