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Cyclonic storm of 14-15 August 1974
in the Bay of Bengal —A radar study

ABSTRACT. Tracking of the cyclonic storm of 14-15

P. BHATTACHARJEE and A. C. DE
Regional Meteorological Centre, Caloutla
(Received 18 November 1974)

August 1974 with the help of 8-Band radar at Caleutta

has been reported in this communication. The rather slow moving storm remained within & radius of 200 km from
the radar site for about 36 hours thus enabling the radar to track it. The eye of the storm could be seen on the
radarscope for more than 24 hr, cven 12 hr after erossing of the coast. Saugar Island and Contai, two of the coastal

observatories were traversed by the eye of the storm. Tha

o ralar data were compared with the surface observations

recorded at these two stations. The characteristics of the eye of the cyclonic storm, the vertical structure and sector-

wise distribution of the associated cloud system and rainfall

1. Introduetion

Tustances of detection of an ‘eye’ of a tropical
cyclone with the help of X-Band (3-em) and
§-Band (10-em) radars in India have been rare.
It was only during September 1958 that the eye of
a cyclonic storm was detected with the help of a
X-Band radar at the Calcutta Airport when the
storm track was within 100 km from the radar
station (De and Sen 1959).

The present communication reports an occa-
sion, when the cyclonic storm was within a radius
of 200 km from the radar site for about
36 hr and was tracked with the help of a 8-Band
radar at Caleutta. The eye of the storm was
clearly seen with spiral bands around the storm
centre (Fig. 2). The movement and characteristics
of the storm could be tracked with accuracy.

2. Detalls of the storm

The cyclonic storm had its origin as a depression
in the head Bay of Bengal in the early morning
of 13 August 1974 which intensified into a deep
depression the same evening, the centre being
about 170 km southeast of Calcutta. It further
intensified into a cyclonic storm on the morning
of 14 August, remained practically stationary for
about a day and started showing a movement from
1300 GMT of 14 August. The storm ulti-
mately became a severe cyclonic storm at 1600
GMT of 14 August. The ‘eye’ of the storm was
first detected at 1700 GMT of the 14th and con-
tinued to be seen for more than 24 hr, even
12 hr after it crossed coast at about 0700
GMT of 15 August near Contai in the distriet of
Midnapore, West Bengal, Saugar Island, which

distribution are discu

was traversed by the eye of the storm. recorded
maximum wind speed of 104 kmph at 0056 GMT
on the 156th. Alipore Observatory (Caleutta)
recorded maximum wind speed of 94 kmph
at 0451 GMT on the same day. According to
newspapex reports wind speed of gale force (100 to
120 kmph) lashed the coastal areas of 24 Parganas
and Midnapore districts of West Bengal on the
15th. High winds and heavy to very heavy
rains caused considerable damage to standing
crops, uprooted large number of trees and com-
pletely disrupted telecommunication links of the
above districts.

The cyclone after crossing the coast continued
its northwesterly movement and later changed its
course gradually from northwest to west and thence
to southwest. Finally it started moving again
towards northwest before dissipating on the radar
screen. The radar track of the storm is shown
in Fig. 1.

8- Radar Observation

3.1. General—The radar observations were
taken witha 10 cm Mitsubishi type RC-32E
meteorological radar. It has got a nominal peak
power output of 500 kw, the beam width being
1-8° both in horizontal and vertical planes
between half power points. The antenna is
located at a height of 66 m above ground level
(about 70 m above mean sea level). The maxi-
mum range of the radar is 500 km in long pulse
(4 1 see) and 200 km in short pulse (1 s sec)
radiations. A few selected photographs are pre-
sented in Fig. 2.

3.92. Estimated centre — Radar observations were
taken during the entire life cycle of the cyclonic
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Fig. 1. Radar* fixes” hy Cyclone Warning
Eye visible from 17 GMT of 14

storm developed in the head Bay of Bengal to
the southeast of Calcutta. From the early
morning of 13th till 0600 GMT of 14th, the echoes
on the radarscope were all scattered and did not
show any organisation or pattern so as to enable
extrapolate the centre of the system. From 0700
GMT of 14th the echoes started arranging them-
selves in the form of curved broken lines and at
0900 GMT the centre of the system could be
estimated at 145 deg/170 km from Caleutta with
the help of a suitable equi-angular spiral overlay
(Fig. 2a).

3.3. Movement—TFrom 0900 to 1300 GMT
the cstimated centre was found to be practically
stationary. From 1300 GMT onwards the storm
was found moving W-NW-W wards upto
1900 GMT, thereafter it showed NW-W-NW
ward movement till it erossed coast at about
0700 GMT of the 15th. The NW-ly movement
continued for another three hours, e, upto
1000 GMT. Thereafter it showed SW-ly move-
ment upto 1500 GMT and NW-ly upto 2100
GMT.

3.4. Intensity — The ‘eye’ of the storm could
be clearly seen on the radarscope first at 1700
GMT of the 14th (Fig. 2 b). The eye of the

Radar at Caleutta during 14-15 Augnst 1974,
August to 18 GMT of 15 August

storm remained clearly visible on the radarscope
for about 26 hours, 12 hours after crossing of the
coast. Though the storm ecrossed coast at about
0700 GMT, it maintained its intensity for more
than 12 hours over land which is quite interesting
and rare. The intensity of the storm started
deereasing from about 2100 GMT of 15th when the
svstem was about 200 km to west of the radar
station.

4. Discussion

4.1. Characteristics of the eye — Deppermann
(1939) made a study of 23 instances of typhoons
with the minimum central pressure of less than
973 mb. In the present case the minimum
pressure of 973-1 mb was recocded by Contai
at 0800 GMT of 15th when the central region
of the storm was about 10 km away from
Contai. while Saugar Island reeo_ded minimum
pressure of 973-4 mb at 0700 GMT when the
central region of the storm was about 30 km away
from the station. Considering the pressure
departure from normal in the vicinity of the storm
it was synoptically inferred that the lowost
pressure at the storm centre was about 972
mb,
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Fig. 2. PPI presentation of the cyclone on the radarscope at Caleutta during 14-15 August 1975

Details of radar settings and time (GMT) are indicated on the left,

and horizontal lines indicate true

It is mentioned earlier that the ‘eye’ of the
storm grazed two of the coastal stations. It was
near Saugar Island and Contai between 0300-04G0
GMT and 0600-070¢ GMT respectively. Fig.3 (a
and b) shows the pressure profile, indicating the
wind pattern in respect of Saugar Island and
Contai, Rainfall recorded at these two stations
are also indicated in the figures . The locations
of the ‘eye * as seen by the radar at different hours
have also been schematically represented in the
same figure to give a clear idea whether the ‘eye’
was over the station at a particular time or not.

Tt is interesting to note that when the ‘eye’
was over the stations (Saugar Island and Contat),
there was practically no rainfall. An observer from
Contai reported that there was a period of lull
and the sky was clear for about 3 hr before the
gale started again from the opposite direction.
The changes in the wind field with the passage

of the ‘eye’ are interesting and may be seen from

north

and right of the photographs respectively. The vertical
and elevatior angle respectively

Fig. 3 (a) that the maximum wind was experi”
enced at 0900 GMT at Saugar Island when the
‘eye’ had already crossed the stations, i.e., the
maximum wind was at the rear of the storm.

A pressure hump was noticed during the passage
of the ‘eye’ over Saugar Island (Fig. 3 a), The
gituation in respect of Contai (Fig. 3b) was
almost the same as in the case of Saugar Island,
but the pressure hump was less pronounced.
The reason may be that while the ‘eye’ passed
over Saugar Island, it just grazed over Contai.

The diameter of the ‘eye’ has been measured
at hourly intervals. It was found that the ‘eye’
was not symmetrical or circular. It has been
seen that the diameter of the ‘eye’ varied from
45 to 80 km giving an average of 48 km (about
95. n. miles). Dunn (1951) . reported the average
diameter of the ‘eye’ to be generally of the order
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Fig. 3. Tilne cross-section’ chart indicating pressure profile, wind velocity, position of the eye
with respect to the station (indicated by a dot) and rainfall i

Fig. 4. PPI presentation of the cyclone on the radarseope at Caloutta on 15 August 1974 at 0401 GMT
(Range 200 km with an angle of elevation of 42 deg.)

of 12 to 15 miles and on some occasions Was as
large as 20 to 25 miles. The clinﬁmctur of the
cyclonic storm of 13-14 September 1958 il%ul)-t-l‘\_'u.ll
by the 3 em radar at Calcutta Airport (1959)
was of the order of 18 to 25 miles. Ima (1963)
observed a wide variation in the diameter of the
‘eye’ ranging from 25 to 60 k. wMo rurhnimll
experts (WMO 1966) also studied ti_!m diameter of
the "eye’ and observed it to |_u.:. of the order l_'ri
80 km. The diameter of the ‘eye’ reported in
this communication is therefore, in general, in

f!oni'urmil_v with the findings of earlier workers,
The radar photographs in Fig. 2 ( ¢ to ¢) shows
the ‘eye’ of the storm at different hours. The
above photographs were taken at 0° elevation
angle. It may be seen that the ‘eye’ was not
completely closed when seen at 0° elevation scan
but the spiral bands associated with the
system were converging towards the centre. Fig. 4
shows a radar photograph taken at 0401 GMT
of 15th at an elevation angle of --2° where the
‘eye’ is seen completely closed.
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Fig. 5. Maximum tops of radar clouds during 14-15 August 1974
“LoWer : cloud heights within a radius of 100 km from storm

centre

Upper : cloud heights beyond a radius of 100 km from

storm centre

Tt may be stated that no special attempt was
made to measure the width of the ‘eye wall’ over
sea or over land. From the available records,
the average width of the ‘eye wall’ has been worked
out to be of the order of 20-30 km.

The most interesting and significant feature of
this cyclonic storm was the persistence of the
‘eye’ for more than 12 hr even after landfall,
This is contrary to expectactions, because the
‘eye’ of a cyclone is expected to be filled up rapidly
soon after its landfall, mainly due to frictional
effects. That the ‘eye’ persisted for such a long
period after landfall indicates that the frictional
effects over land is not the only criterion for the
filling up process. :

The ‘double eye’ as suggested by Imai (1963)
could not be observed during the period of journey
of the ‘eye’ over land. The other causes of
filling of the ‘eye’ as suggested by Imai were also
not observed. In this particular case it has been
observed that the system became gradually weak as
awhole due to non-availability of sufficient
moisture feed deep inside land and ultimately
became less pronounced.

4.2. Vertical structure — It has been found
that the cloud tops reached generally 7 km or less
within a radius of 100 km from the storm centre,
Fig. 5 shows cloud tops at different hours during
14-15 August. It may be seen from the figure
that the heights of tops of radar clouds extended
above 9 km beyond a distance of 100 km from the

'®UPTO GKm , A - ABOVE &Km-UPTO10km, B-ABOVE 10 km

Fig. 6. Bector-wise distribution of radar cloud tops of the
cyclonic storm of 14-16 August 1974

(Location of the clouds have been reduced with respect to
the centre of the storm) -

storm centre. Fig. b also reveals the following
interesting features :

(a) Cloud tops reached . generally higher
values before the ‘eye’ was visible and
the system was over sea ;

(b)) When the ‘eye’ ' was visible and the
system was over sea;'cloud heights were
generally much less and

(c) When the ‘eye’ was still visible but the
system was over land, cloud heights again
reached higher values. ;

An attempt was made to study  sector-wise
distribution of radar cloud heights. For this pur-
pose the maximum tops of radar clouds recorded
during routine observations of the cyclonic
storm of 14-15 Angust have beem analysed.
In order to study the sector-wise distribution of
cloud heights with respect to the centre of the
system, all observations of the locations of clouds,
(azimuth and distance with respect to the radar
site) have been reduced with respect to the
centre of the storm. The result is shown dia-
aramatically (Fig.6) by broadly dividing cloud
tops into three categories according to their
heights, wiz., () cloud tops upto 6:0 km, (i)
cloud tops from 61 km to 10-0 kem and (é#47) cloud
tops 10-1 km and above.

Iso-heightal lines are also drawn at an inferval
of 2 km.
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Fig. 7 . Maps showing rainfall (mm) during 24-hr ending 03 GMT of 15 and 16 August 1974

The following salient features are revealed from

the above figure :

(@) A belt of maximum heights of cloud tops
was generally located to the southwest
of the storm centre:

(b) Another belt of high clouds was located
to the northwest sector and

(¢) Cloud tops around the centre of the storm
did not generally extend beyond 6 km
except to the northeast sector where a
less prominent belt of 7-8 km cloud tops
was located,

5. Rainfall associaled with the eyclone

As stated earlier the cyclone had its origin in
the Lead Bay of Bengal initiallv as a depression
in early morning of 13 August, intensified into
a deep depression in the afternoon of the same
day and into a cyclonic storm on the morning
of 14th. It became a severe cyclonic storm in the
afternbon of 14th. The principal amount of rain-
fall recorded at 0300 GMT of 15th and 16th
during the past 24 hr were : Saugar Island 173-6
and 39-0 mm, Contai 138-2 and 74-9 mm, Alipore

(Calcutta) 26-5 and 62-4 mm, Balasore 856 and
164-4 mm, Balopal 80-1 and 1680 mm: Remuna
36-0 and 126-0 mm, Bhograi 113-8 and 179.7 mm,
Bhanga 40-0 and 114:0 mm, respectively. The
rainfall recorded in these two days and the
track of the cyclonic storm during the period of
recording of rainfall is shown in Fig. 7 (a and b). It
may be scen that the belt of heavy rainfall showed
a_bifurcation—one to the southwest and the other
along the track of the cyclonic storm. The extens-
ion of the heavy rainfall belt to the southwest is
according to the expectations in respect of a
disturbance during the monsoon season. The
above finding is also corroborated from the radar
pictures which showed prominent and intense
bands to the southwest sector of the system.
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