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551.553.21 : 551.509.333 : 551.513.1

and nominal central values are given in Table I.
This vertical resolution is chosen to give :

(i) a higher resolution near the surface to
give a reasonable representation of the temperature
and humidity gradie nts needed for mode lling
the surface fluxes, of the boundary layer and of
the inflow into ' tropical convective systems;

(ii) a vertical resoluti on of extratropical fron ts
con sistent with the hor izontal resolution ;

(iii) a consistent resoluti on of the jet stream in
the sense of (ii) and adequate representat ion of
outflow from tropical convective systems;

(iv) one layer wholly in the stratosphere to
provide a stable lid on tropospheric vertical mo­
tions.

Beca use the layers are of unequ al mass the
vertical finite difference scheme applied by Corby
et al. (1972) is modi fied in order to maintain energy
conservation. A leap frog time step (6t=7l mins)
is used, with time meaning at every time step
to avo id time splitting. Lateral bound ary cond i­
tions are required ; grid point values on the boun­
dary are held fixed th roughout the forecast period ;
computed tendencies in the adjacent thre e rows
are reduced according to their proximity to the
boun dary (Kesel and Winninghoff 1972). The
tendencies calculated in the boundary row (i=0)
and the three adjacent rows (i=I, 2, 3) are multi­
plied by S, where So=O, SI = 0,3847, S2=0·7071 and
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The model is a limited area version of an 11­
layer global model which has been developed in
recent years in the Dynamical Climatology branch
of the UK Meteorological Office for research on
medium range forecasting and genera l circulation
studi es (Saker 1975). A limited area tropical
version of this I l -layer model was first produced
to take advantage of the enhanced data ava ilable
during the GA RP (Global Atmospheric Research
Programme) Atlantic Tropical Experiment (or
GATE) ill summer 1974 (Lyne, Rowntree ,
Tem perton and Walker 1975). Subsequent ly this
tropical model has been applied to other areas
of the tropics, specifically to the Indian monsoon
region.

The model is a primitive equation, finite difference
model incorporating moisture and topography;
the physical processes of rad iat ion, convection and
surface exchanges ate also simulated. In the hor i­
zontal the basic variables of hori zontal wind,
temperature and specific humidity (and at the lower
boundary, surface pressure) are represented on a 2"
lat itude /longitude grid with boundary rows along
35'N, 15'S, 13'E and 139'E (Fig. I). The horizontal
finite difference scheme is identical to that in the
5-layer hemispheric model of Corby, Gilchrist and
Newson (\972). The vertical coordi nate is a=p/p.
where p is pressure and P. is surface pressure. In
the vertical the re are I I layers; the layer boundaries
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1. The forecasting model

ABSTRACT. An objective analysis/numerical prediction scheme. originally developed in the context
of OATE. has been adapted to COver the monsoon region. The analysis scheme uses optimum interpo lation
to provide independently analysed winds and geopotcntial heights which are then mutually adjusted using
a variational technique. Relative humidity is also objectively analysed. The prediction model is an If-layer
primitive equation model in sigma coordinates, applied on a 2° Lat.rl.ong. grid and incorporating the main
physical precesses .

Results of integrations from some recent real data casesare to be presented and discussed.

Numerical prediction experiments In the monsoon region












