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ABSTRACT

Numericall experiment is conducted with
idealized westerly wind, uw = 10 mps, at all
levels of the model atmosphere and the ellip-
tic orography as an cbstacle to flow with
maximum height of 400 meters at the centre of
the domain of integration., The integration
is performed for 4 days of model time. The
forecast results are presented and discussed.

Al Introduction

A five level P.E. model is being developed for Indian
region. The simplified version of the model was used by
Singh and Saha (1976) and the computational stability of the
finite difference schemes was tested. ©Since then the efforts
are being made to incorporate various physical processes in
the model.

The typical terrain shape of India and the surround-
ing region has important dynamic effects on the evolution of

the atmospheric flow. The response of orography of this



region on atmospheric flow has been investigated by Das and
Bedi (1976, 1978). They have adopted the sigma coordinate
system for the model equations. The computational procedure
is described by Das and Bedi (1978).

The numerical experiment using the primitive
equation model has also been performed for simulation of
the orographic effects by Bavadekar and Khaladkar (1983).
The model equations are expressed in pressure coordinate
system, The evolution of the westerly flow with typical
terrain shape of India, Burma and Tibetan massif with a
maximum height of one km has also been investigated by
Bavadekar and Khaladkar (1983 a). The lee-troughs due to
Western Ghats and Burma mountains have been found in both
numerical as well as analyticel solutions using three level
P,E, model and the linear steady state vorticity equation
respectively,

In the present note an attempt has been made to
test the model performance with five level P.E. model
which gives increased resolution in the vertical. The
forcing due to low eliiptic orography with maximum height
of 400 meters is introduced at the bottom layer of the
model, The experiment is conducted with idealized westerly
wind, w = 10 mps, at all the levels of the model,

2 q The description of the model

The model consists of following equations

i) u and v momentum equations in flux form.



313 The equation of continuity.,
iii) Hydrostatic approximation.
vi) Thermal equation and _
V) Surface pressure tendency equation.

The eguations are given by Bavadekar and Khaladkar (1983).

The frictional and diffusion terms are not considered in the
present experiment. '

The Coriolos parameter f is given by

£. = §, # By (1)
-4 -1 0
where £y = 0.7292 =x 10 " sec at 30°N and
g. = 1,982 =% 30 T gee corresponding to

BOON. The domain of integration and the vertical structure
of the model are given in Fig. 1 and Fig.2 respectively.

The finite difference schemes zare similar to that
given by Okamura (1975, 1976). The initial values are given
in Table 1. The orographic heights and the corresponding
surface pressure values are given in Table 2. The grid
length used is 5° latitude/longitude and Matsuno's time
integration scheme is used for integration with time-step
of 12 minutes. The integration is performed for 4 days of
model time.



Jis Results of integration

The results bffthe forecast fields are presented for
few typical levels, The forecast wind fields are shown in
figures 3 to 5 for 200, 600 and 950 mb levels, The wind
field is not affected much as the forcing is weak due to low
orography. The northerly component of the wind is developed
when the flow is crossing over the orographic barrier as
seen from the figures for 600 and 950 mb levels,

The vertical p=velocity is shown for the levels 300,
700 mb and surface in figures 6 to 8. The vertical velocity
is upward on the windward side and downward on the leeward
side of the orographic barrier, The temperature departures
are shown in figures 9 and 10 for 300 and fOQ mb levels
respectively. The cooling and warming showﬁ in the diagrams
are appropriate in view of the vertical velocity development
in these regions.

The results obtained with five level P.E. model are
thus more or less similar to that reported earlier by using.
three level P.E. model (Bavedekar and Khaladkar 1983). The
experiment within the framework of five level vertical
structure also indicates that the computer program with its
logical and computationzal operations is satisfactorily
working for simulation of the effects of low orography.
Further development regarding incorporation of the high
orographic barriers in the model is being continued.
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Table 2

Table 2 : Orographic heights and corresponding
surface pressure values

- o o o e mmm S e Gmm  wmm mEm mes  mm s s s s e e s e e -

250 300 350 300 250
(980.7) (975.1) (969.6) (975.1) (980.7)

250 300 350 400" 350 300 250
(985.1) . (979.5) 974.0) (968.5) (974.0) (979.5) (985.1)

250 300 350 300 . 250
(989.0) (98%.4) 977.8) (983.4) (989.0)

_— e e s e mm e mm smm e s o mme S mma e e e e e s e e e e s e e e S

Rote 3 Bracketed figures are surface pressure values in mb.

+ : The centre of the domain with meximum height of
orography (400 m).
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FIG. 3. THE FORECAST WIND FIELD AT 200mb LEVEL. FORECAST . 96HRS.
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FIG.4 . FORECAST WIND FIELD AT 60C mb LEVEL.FORECAST:!96 HRS.




solBe Mo o R Bl AR S R R R R e

Py AW\ W WV R N R W R\ 'V W NS Y YO U R (U W W S8

Py i, U S U S T SR O WS W W e e Bl oo n R e NN A

L " U TR W W N N W ff\fudﬂﬁ,ﬁﬁfﬁrfﬁxffuf?lf:
57V W fﬁi&l&\fﬁ\/yrfarfff,rvrfﬁ\fftffff
a5l W NN élflélélrrt/fl NN Fffé\.ﬁtfﬁfﬁf |
oSk W N NN N NN AL A N R N fifdrlérlrfzrlf | W N
) AN W N G N G N N N . ) U W W N B s e e

15 KX NN N W N WV N W W W N R N S S

FIG.5. THE FORECAST WIND FIELD AT 950mb LEVEL., FORECAST [ 96 HRS.
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