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Fig. 1. Track of Andhra cyclone

2. Basic equations

The basic hydrodynamic equétions of conti-
nuity and momentum for the dynamical pro-
cesses in a Bay are given by:

2k 2@ =0 )
% Yu '
+ i, (e — ) )
R R e
+ s @ — 6 ®
where,
X2, describe a system of cartesian coordi-
nates with x taken positive eastward,
y northward and z vertically upward
t - time
¢ elevation of the sea surface from its
undisturbed state
h depth of the sea bed
u,v depth averaged zonal and meridional
component of velocity
f Coriolis parameter
g acceleration due to gravity
p density of the sea water
F;, G x and y components of wind stress

Fy,, G, x and y components of bottom stress

Following Johns et al. (1981), Eqns. (1)-(3) are
transformed in the curvilinear coordinate system
and are written in the flux form as :

L) 9 v _
gt PO U+ o7 BEANTI+ 5, =0 (@)

42w+ 2 om—rr=—g@

e R ®)
337'7 ;%(UZ') + g-;/(v o) +fa=—g(l+h)
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where,

b(p)=bs (y) — b1 (p) is the breadth of the Bay,

x=b;(y) and x=Dby(y) being the western
and eastern coastal boundaries

¢ = w_:w_)’ the transformed x-coordinate
by -
1 ? ’

U—-{)—G){um(h — ¢b' ) v}

g=>b{+hu

o=b{+hv

In the above equations, the bottom stress com-
ponents are parameterised by a conventional
quadratic law:

Fy =pcru (@ + y2)b

G, =pcrv (u2+v2)%
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Eqns. (4)-(6) are solved subject t0 the followin L
mmal a.ncg boundary condltlons (Johns et al. P(r)=1010 FiER (Das o al 19,,
198): +(r / ) ;
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where Pa is the denmy of th
~maximum wind at R. By Eqns. (
, ',mi:txm&um wmd and the pr

where c isa numencal consta

~ In some other cyclone modals the wind
1s specxﬁed by : ,
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TABLE 1

Wind forcing (mps)

Distance Observed  Jelesn- Jelesn- Johns Das eta. New wind
from the winds ianski ianski and Ali  (1974) formula-
centre (km) (1965) (1972) (1980) tion
10 17 24 13 0.7
20 9 33 32 25
30 ‘ 16 46 36 35
40 25 56 40 43 5 !
50 35 63 42 48 10
60 45 67 43 52 18
70 57 69 44 53 36
80 70 70 70 44 54 70
100 50 63 68 43 53 64
200 35 44 48 32 37 42
300 20 36 35 20 27 23
400 19 31 27 11 21 19
500 15 28 21 6 17 12

Computations show that most of the above well
known formulae do not produce a satisfactory
estimate of the actual wind associated with tropi-
cal cyclones in the Bay of Bengal. Accordingly,
an_empirical formula which gives a better esti-
mate of the winds inside and outside the ceatral
core of the cyclone has been suggested :

V=Vne"™Pl 0<r <R

18
V=Vne® B, r >R o
where « and B are numerical constants having
the dimsznsions of lesgth. This new wind formu-
lation is in good agreement with the observed
wind fields during 1977 Andhra cyclone . for
a=15 km and B=240 km.

The surface stress components (F;, Gs) due
to the action of wind are calculated by a conven-
tional quadratic law with an uniform friction
coefficient of 2.8x 1073, .

4. Results and discussions

Using the model developed by Johns et al.

. (1981) the surge heights have been computed
for the 1977 Andhra cyclone by taking different

~ types of wind formulation given by Eqns. (14)—
(18):. Following the reports from India Meteoro-
logical Department, the numerical experiments

are performed by taking Ap = 65 mb, R =
80 km and V, = 70 m/s. The analysis arca
is the same as in Johns ¢t al. (1981).

Table 1 gives an account of the winds com-
puted by using different formulae (14)-(18) and
the observed winds associated with 1977 Andhra.
cyclone. It may be seen that the winds computed
by our formulation (Eqn. 18) are in good agree-
ment with the observations.

Figs. 2(a-c) and 3(a-c) give the time varia-
tion of sea surface elevation at the five stations
(Contai, Visakhapatnam, Divi Island, Kavali
and Pondicherry) along the east coast of India
as computed by using the wind forcing given by
Eqns. (14)-(18), respectively.

Considering first the Andhra region (consisting
of Kavali and Divi Island) we find that in all
cases of wind forcings the maximum surge
occurs at Kavali. However, the peak surge
heights vary from 6 m (Fig. 3a) to 24 m
(F{g. 2b). This variation in the sea surface ele-
vations may be attributed to the strength of the
winds estimated by different formulae. It may be
seen from Table 1 that the winds computed by
using Eqn. (17) are slightly overestimated while
those computed from Eqn. (15) are much
underestimated compared to observations in the
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The qualitative behaviour of the predicted
surges at Divi Island is the same as at Kavali.

In the northeast region of Andhra Pradesh,p

. at Vlbﬂkh‘lpatn’lm, the maximum predicted surge

. elevation vary between 3.7 m (Fig. 2¢) and 0.5 m”

~_ (Fig. 2b). The response predicted at’ Contai in
‘West Bengal by using wind formula (16) is
- anomalous (Fig. 2¢c) while those computed from
- other wind formulations appear to be reasonable.
~ The high responses shown in Fig. 2(c) at far
~ distant places (Vlsakhapatnam and Contan) to
 the right of the position of landfall are again the
~ result of very strong winds at large distances
‘ ‘fmm the «centre of the cyclone (200-500 km).

- gsuuth of the place of landfall, the surge response
. vary between 13m (Fig. 2¢) and 0.4 m (Fig. 3b).

the s
: cyclone significantly aﬂect the sea surface
ons.~ As

¢ te of the observed large distant winds
(Table 1), the predicted surges at all the five

>
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It may be mferred from the above results that -
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. the new wind formulation
suggested in this note gives a good

the eaét coast of India are reason-
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© 5, Concluding remarks
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with a tropical cyclone should*agree;
the observed wind fields as far as poss

() The winds in the central region do not ¢
tribute mgmﬁcantly while the far di
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