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Use of satellite observed doud patterns for the
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ABSTRACT. This peper illuet ratee t be UM' of a qu...i c bjecttve scheme euggeetod by X<l~le rt al , (1970).to
utiliz., satellite observed cloud patterns for th e aoalsei a 0(500 mb height field in t he ar e&ll of epersc network in
the t rop ia .

Th e scheme basell on , on ly satellite pictures, provides a very useful first guess field for t he mechlue EUllt lYl' i ll
e nd excellent guide , especially ove r areas of SCAn ty det e, for the oonvent fona l analyst.

The billi e limi tlt ions of th e scheme for ita ue- over the tropics and fu t ure et udiee requi red for iltl I)l.'!lt ell:.
ploitation he ve eleo lK"CD bri eft~· di llCU IUJ~l.

t , Intro1u ctlon

Analysis over tropi cal areas sufTers from a lack
of data. Analysis over the Ind ian region arc extre
mely difficult and subject ive because of scant or
lack of observations from th e Arabian Sea, Bay
of Bengal and Middle East countries. Satellite
cloud data provide a potential means for solvi n~

thi s dilemma. In teresting studies have been made
relatin g oloud patterns with impor tant synopt ic
features such as troughs, ridges, fronts and jet
streams oto (Widger 1964, Oliver and Bittner
1969). These studies , although very useful for
delineating th e synoptic features at surface and
fiOO.mb levels, do not offer a d irect means for deri
ving quantitative information for any level.

The earlier st udies carried out by Brister and
Ru zeki (1960), MoClain et al. (1965) and Hayden
and Wiin-Nielsen (1968) made use of relation
ships between cloud patterns and vertica l motion
at 500 mb as expressed in the vorti city advect ion
term of the quasi-geostrophic 'Omega equation', to
modify the 500 mb analysis of height or st ream
funct ion field.

The basic limitation of the above technique, as
mentioned by the authors themselves as well as
pointed out by Nagle (1970) is th e following -

The Laplacian of height field is modified to bring
the pattern of the vortioity ' advection in corres
pondence with the cloud patterns. The height

field is th en retrieved by operntiug upon th e Lap la ·
cian field with relaxation techniques, Thus, th e
effects on the final height field arc not known until
it. is retrieved by relaxation. If total vorticity is not
conserved in the re-analysis regions, the process
may also tend to bring out changes in th e analysis
which conflict with the convent ionnl observations.

Nagle et al. (1966, 1968, 1970) have proposed a
new approach for using the satellite observed oloud
patterns in th e ana lysis of 500 mb height field over
the Northern Hemisphere. The technique is now
used operationally at the Nat ional )fetoorolowcal
Cente r POIC) to modify the 500 mb height analysis
over Pacific and Atlan tic oceanic areas,

This pape r presents tb e results of Nagle's tech
nique when applied for the tropical areas of India
for Ito winter case.

2. Basic concept of Hagle's scheme

2.\' Nagle et al. (1966) have shown that certai n
ohsracteristio features of the cloud pat tern s are
related to the 500 mb relati ve vorticity field and ,
furt her, that short wave length component of the
height field closely approximates the field of the
relative vorticity (HoIl1963). The above relation
ship permits th e manual modification of the short
wave component field based on the empirical rela
tion between the satellite observed oloud patterns
and short wave length component field. The final
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