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AB STRACT. A scrui-prc gnost ic a pproach, i.e.. one rime step prediction is used 10comp ute rainfall rates in I)'pi '
cat mo nsoon region by three versions based on Kuo 's pararncrerizauon scheme . Rainfall rate s arc generally over
predicted . One version which includes mesoscale moisture convergence paramete r gh\.~ beuer pred iction than other
versions. Three categories are found. over-p redicted , under-predicted and no computed rainfall. The po .....ible
reasons for these categories arc discussed.

I . Inlroductlon

Forecast models designed for the monsoon region
sho uld be ca pa ble of pred ict ing rainfall ra tes. For th is. a
reliable method of cumulus pa ra mete rizat ion is vital.
Both in th e tr opics and extra -tropics the melhod based
on Kuo's schcme has been widely appl ied (Kuo 1965,
J974 ; Kri shn arnurt i et al. 1980, 1983). However , this
method has not been tested extensively in the monsoon
I cgion although so me studies have heen made for specific
case-st udie s ( Kr ishn amurt i et al. 1976 ; Ra ma natha n
1976 ; Singh 1985). Th e purpose of this pa per is to lest
the efficacy of Kuo's scheme in the fir st instance by th e
so-ca lled semi-pro gnostic appro ac h (Lord 1982) which
is a one time step prediction.

The different va ria t ions of the meth od used in the
study are :

(i) Version I

(Kuo 1974 ; Krishnarn ur ti et al. 1980)

(ii) Version 2

(Krishn amurti ,'I ot. 1983)

(iii) Version 3

Same as version 2 but using regression coeffi
cient s as given in the Florida Stat e University.
Limited Area Region al Model.

Brief details of Kuo's scheme used in the computat ion s
are in sect ion 2. Sect ion 3 describes the dat a used an d the

method of computation. The I esu lts are discussed in
section 4. A list of symbols is given below in Sec, 2.

2. Bril'( delail., of 1\1M"'jscheme

LiM 0./symbols used

a l. hi, 1'1 coeffi cients of the mult i-regressed planar
surface of th e rat io of ' he ra infall rat e to th e
lar ge scale supply of moi sture

a'!.. h'!. . c'!. coefficients of the multi-regressed planar
surface of the ra tio of the moiste ning rate to
the la rge-scale supply of moisture

b moistening parameter
I total supply of moisture

h large-sca le supply of moisture
JI moistening rate
PT' pressure at clo ud to p
Po pressure at clo ud base
P pressure
q specific hum idity
R ra infall rate
\' horizontal wind vector

w Vel t ical p-velocity

w verti ca lly integra ted vertical velocit y
~ 700 mb relat ive vor ticity

1] meso-scale convergence parameter
\l horizontal vect or gra d ient operator
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