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Numerical prediction of the movement of Bay depressions
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AURTHACT. The :?.J·hnllt di placement of tw o monsoon depreesions in the Ray of Bengal . 'IUI computed on
the wie of the non -dtvcrgont barotropic trI Ollt>1 of Cha rney antI KlIlt.oqne'fI beroclinic model. Relaution methode
were 1I1'1c-d for the barot rop ic model, and }<'lnrtofi't\ graphif'al technique wu employed for Estoq ue's model, Thn
diffi cult ies oxpcr leneed wit h the data a vaila ble. BIllI d r\'('t (If errors C'aul'(·d by inadequate da ta aro d iscussed.
Finally, the predi cted contours of the 1000 and 500-mb eurfecce arc compared with the observed pe ttcrne and
suggested Iin!'11 (Ut Impr ovement "to indicated .

tropic model of Charney (1949), and with
Es toquc's model (1956, 1957), based on a
va riation of F jortoft 's earlier work. We used
relaxat ion met hods (Southwell 1946), and
Fj ortoft's graphical technique to obtain the
predicted contours of the 1000 and 5OO-mb
sur faces for a period 2·1 hours ahead . The
t heoretical implicat ions of both t hese models
a re hy now fairly well known; we shall, t here
fore, only brie fly indicate tb e theory for con
t inu ity and then proceod to discuss t he
results .

2. The.roUtal aspe<ts

1. IntroducU. n

The numerical prediction of large scale
pressure systems ' lllay be said to have its
beginning in tho classical work of R ichardson
(1922). The suhject was revived in more
recent yeJlrs by Charney (1919) and collabo
rators (Blackburn and Gates 1956, Thompson
and Gates 19M); bu t perhaps tho higges t
fact or cont ributi ng to this renewed interest
was the advent of electronic computing
devices. A rough est imate revealed that these
computers wero about 10' times faste r th an
conventional desk comp ute rs, and could per
form t he couple of million multi plications and
d ivisions need ed for a 2·I-hour forecnst in
an hour.

(lI) T1I£ non-divergent barotropic model
This model is bu ilt round a simplified form of

Progress in t his branch of Meteorology t he equation for conservation of verti cal vor
in the tropics has been understandably slow tio ity (hereafter referred to as vorticity for
because th ere has been no opportunity to 1180 simplicity). The mai n assumptions in deriving
h igh-speed computers for numerical predie- the model are as follows -
t ion, and graphical methods (Fjortoft 1952) (I) The wind field is quasi-geostrophic,
are to a large extent subject ive because of tbe
sparse network of stat ions reporting upper (2) There exists a level in the mid-
winds and temperatures. Despite t his limitn- troposphere, generally associated
tion, the present study was undertaken to wit h 500 mb, where there is no
gain experience with the d ifferent models in divergence,

use. and to have grouter insight into the typo (3) The generation of vorticity by such
of difficult ies likely to be encountered when factors as the rotstion or stretehing
high-speed computers become available. f beso vortex tu ,horizontal gra -

As a beginninz, the displacement of two dients of th e verticnl velocity or t he
monsoon depressions in the Bay of Benga l existence of isobario-c-isosterie sole-
was computed with the non-divergent baro- noids is negligible and
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