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AB~TRACT. lnrecenl years, physical imu ahza tion hasemerged as apowerful tool toimprove initial stall:of dynamical
model during assimi lation phase . Thisimproved initial stateat highresolutionglobal spectral model is able 10 provide a tropical
meso-scale coverage. In this paper, modelout-put is usedto Mud)' some dynamical aspects of meso-scale rainfal l events. Major
findings of this study an: : (i) Meso-scale rainfall event carries a distinctdynamic structure in verticalprofile... of divergence
andvertical UP\lo W motion. (ii) Meso-scale event exhibits a large diurnal ,varianon in tbese vertical profi les and(iii) vertical
motion field or meso-scale organ isation appears to playa significant rolein tropical storm Iormanon.
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I. Int roduction

In absence of meso-scale network it is difficult tostudy
the dynamics of life cycle of meso-scale rainfall events.
Recent study (Krishnamurti et al. 1995. Yap 1992) shows
thai phy sical initialization performed in a high resolution
dynamical model is able to capture meso-scale rainfall
events providing a tropical meso-scale coverage. This sug­
gests. in absence of meso-scale dataone may rely on physi­
cal initialization for interesting evolution of dynamics of
meso-scale rainfall events.

Physical initialization refers to the usc of reverse algo­

ri thms consisten t with the physics of dynamical model dur ­
ing assimilation phase which can provide a modifi cation of
initial state via incorporation of tropical "rain-rates" as
input. The observed rain rates are obtained from a mix of
surface and space- based system , The space-based rainfall

measures arederived fromoutgoinglong wave radiationand
from the microwave radiometer-based algorithm (Olson et

al . 1990. Krishnamurti et al . 1993).

The foot print of this satelli te radiometer is of the order

of 50 krn. The transform grid resolution of the globa l model

at the resolution T 213 (horizontal resolution of 213 waves
using triangular truncation) closely matches the foot print of
this satellite foot print data .

TIle computational areas of physical initialization proc­
ess include: (i) calculation of surface nux of moisture fol­
lowing Yan ai lechnique (Yanai et al. 1973)/ (ii) usc of

reverse similarity theory to obtain the hum idity variable al

the lop of'the constant flux layer consistent with the mois ture

flux; (iii) usc of reve rse cumulus parametrization algo rithm

to obtain vertical restructuring of the moisture variable
consistentwiththe observed rai nrates; (iv) a funherrestruc­
luring of the moisture variable in the upper troposphere

using a bisection method that minimizes the difference
between satellite based and model based out go ing long

wave radiation and finally (v) a Newtonian relaxation
method is used during the period between -24 10 00 hours

of forecast when the model is spun up to accept. as closely
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