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ABSTRACT. The surface winds recorded by the ONGC rigs in Arabian Sea during the passage
of a severe cyclonic storm in 1976 have been analysed and composite is prepared. The distribution
of both the tangential and radial winds exhibits asymmetry with respect to the centre of the cyclone.
Of the different formulae tried for the estimation of maximum wind speed from pressure values,

Fletcher’s formula is found to give a value close to the recorded maximum wind speed.

1. Introduction

One of the dangers associated with a tropical
cyclone is the wind of very high velocity. Estima-
tion of the surface wind in a cyclone is an important
task of a forecaster. It is very rare to get detailed
observations of surface wind and weather from a
severe cyclone field. The only documented set of data
in this regard is the one due to Arakawa and Suda
(1953) describing the experience of main squadron of
the Imperial Japanese Fleet as it inadvertently passed
through the typhoon of September 1935. Gopanath
cyclone of May/June 1976 passed over Bombay High
area in Arabian Sea off Bombay harbour. Three rigs
belonging to Oil and Natural Gas Commission stationed
for off shore oil explorations at this site took hourly
wind and weather observations during the passage of
the cyclone. The data were analysed and the results
are presented here.

2. Method

The track of the cyclone with the positions of the
rigs is shown in Fig. 1. The centres of the cyclone are
as given by the Area Cyclone Warning Centre,
Bombay. The data considered for analysis were those
recorded when the cyclone maintained the hurricane
strength, Knowing the centre of the storm and the
orientation of the observation points (rigs), compo-
site of wind velocity was prepared. The lowest pres-
sure recorded during the passage of the cyclone was
980 millibars. Using this value the maximum speed
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of the wind was estimated as per known formulae and
their suitability seen.

3. Discussion

3.1. Wind speed composite

Fig. 2 gives the wind speed composite. In fact a
preliminary analysis of surface winds and waves has
been reported by Mukherjee and Sivaramakrishnan
(1977). The core of maximum wind speed going to
the right rear sector is a point to be seen,

Fig. 3 gives the composite of radial component
winds. Though the core of maximum winds goes to
the right, it extends to the right front sector also. The
gradient of the radial winds is more to the front than
{o the back. Fig. 4 presents the composite of tangential
winds. The core goes to the rear of the cyclone field.
Thus both the radial and tangential wind composites
are not symmetrical with respect to the centre of the

~ cyclone. '

3.2. Estimation of maximum wind

From the pressure at the centre and the periphery of
the cyclone, it is possible to estimate the maximum
speed of the wind for a cyclone, The pressure at the
periphery is usually taken as the value of the outer-
most closed isobar from weather charts. But some-
times even deciding the value for the outermost closed
isobar poses a problem as ships’ observations will be
lacking. Since the normal atmospheric pressure is
1013 mb, that is taken as the value for the peripheral
pressure.
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Fig. 1. Cyclone tracking by radar fixes of Arabian Sea
storm, May/June 1976, with position of drilling rigs
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Fig. 2. Wind speed composite (kt)

Recently Schwert et al. (1979) have given a modi-
fied formula for the probable maximum hurricane
winds. The different formulae and the estimate of
maximum wind for the storm are given in Table 1.
The maximum wind speed recorded in this cyclone was
100 knots. It is seen that among the different for-
mulae, Fletcher’s formula gives a value close to the
recorded speed.

4. Conclusion

The unsymmetric nature of the wind field in the
severe cyclone field of hurricane strength in Arabian
Sea is established by the observational analysis. The
core of maximum winds is to the right sector of the
storm field. Among the different formulae tried for
the estimation of maximum wind speed, Fletcher’s
formula is found to give an estimate close to the
observed maximum wind,
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Fig. 3. Radial component' (kt)
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TABLE 1
Estimation of maximum wind speed

] Calculated
Investigator Formula wind speed
kt)
Myers, V. Y=11(1010—Py)* 61
Takahashi V=13.4(1010—P)* 74
Natarajan & 1
Ramamurthy V=13.6 (Pn— P,) 78
Kraft, R. V=14 (1013—Py)" 80
Mishra, D.K. & 1
Gupta, G.R. V=14 2(Pp—Pg)> 82
Fletcher, R.D. V=16 (Pn—Py)* 92
_pyE e
Schwerdt et al. V= (()d;g)% (Pr—Po)® —2 18

P,=Pressure at the centre (=980 mb here), P="Peripheral
pressure (taken as 1013 mb), e=2.71828,

f=Coriolis parameter,

d=Density of the air computed from sea surface temp.,

r=Radius of maximum wind.
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Fig. 4. Tangential component (kt)
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