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Study of Sutcliffe's Theory of Development in relation
to Rainfall in Indian area
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contour lines on the consta nt pressure sur 
face. At tempts with the 500-mb level sho wed
that with the present network of radiosonde
stat ions and the very few pilot balloon winds
available at the level during monsoon there
Was much less cert ainty about the confi
guration uf the contour lines. In view of th e
assumpt ion of linea r var iat ion of divergence
with pressure, t here is no objection in choos
ing any suit able levels depending on the
avai la bility of dnt a. Since most of t he pre
cipitation in t he Indian monsoon season is
believed to occur from levels below 10,000 
15.1¥.) () ft as jndgedfrom t he heights of to ps
of clouds ete report ed by pilots of aircraft ,
t he choice of 700 mb as t he upper level
for t he eva luation of relative d ivergence
may I", fur th er justified .

The grid lengths were chosen so t ha t th o
multiplying fncto r g'!81' a' (vide Sawyer and

Mat thewman's expression for 1" 8E- I divV')as
is equal to 10-'. Different sca les were con
sti ucted for each five degree interva l of
la t itude. The values of th e grid length, a,
for different latitudes are given in Table I.

TA BLE 1

Latitude
(:rid .ll:nhrth (milt·tI)

It lUay be mentioned here that Sawyer and
)latt hewman have mapped I di v V' , while in
this paper div v' has been ma pped .

In the lat itudes covered by SaW)'Cf and
~latthewman's st udy variations in l being
small t he field of I div V' is fa irly representa
t ive of d iv V' a lso. In th e Indian area studied

. .AB.'i,! lL\c:r. Computation cf Sutcliffe'e development term onr the Ind ian area in t hree sy nopt ic eitue
tlonal du:ong tb-: tin' monsoon season SbO~'8 tb,at •.in 81~ite of th e nriuu8 lir!!itlltionlJ in applying th e t heory to
eub tropieal reg lOlllJ. the are~lJ of heavy rain coin cide With the Ilf"f>as of tnax nnum develop men t .

1. Introduction •

Sawyer (1952) bas made a study of rain
full over the Briti sh Isles and neigh bourhood
in two synoptic situations applying Sutcliffe's
(19!i) theory of development and shown
that apart from t he effect due to orographic
lift ing, other features of the ra infa ll distr i
bution are in good agreement with those to
be expected on t he basis of t his t heory, 'l'h e
present paper attempts to apply t his thcory
to some selected synoptic sit uat ions in t he
Indian urea. It is seen that the agreement
between thc areas where the computations
showed large 'development ' and the areas
where heavy rain occurred is good. This
holds out fair promise that this method , in
spi te of the various limitations and uppro xi- .
mations in the theory, may prove a useful
addit iona l tool for synoptic forecasters in this
region also.

2. Method 01 evaluation

Sawyer and Matthewman (1951) have
developed a technique for calculating div V'
from t he configuration of the contours of any
two isobaric surfaces . Following their method
div V' has been evaluated for three selected
sit uations, between the pressure levels of
.1.000. and 700 mho All t he three cases rela te
to t he monsoon season. The English workers
have generally ~n computing relative
divergence between 1000 and 500 mb; but
for th e present work 700 mb has been chosen
as the upper level. At this level even in t he
monsoon season there are a fairly good uum
ber of pilot balloon winds which together
with the height values at th e radi osonde
stations enable a fairly certain drawing of t he












