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ABSTRACT. Using Poisson distribution the probability of cyclonic storms crossing each latitude strip
on the east coast of India in a month in a random 10-year period is computed and presented in the paper. Various
characteristics of the cyclonic systems such as average speed of movements, average life span and the average
distance travelled alongwith the coefficients of variation before and after crossing the coast are examined and

discussed here.
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1. Introduction

The importance of proper knowledge of the pro-
bability of landfall of cyclonic storms on different seg-
ments of the coast need hardly be stressed. Krishna Rao
and Jagannathan (1953) studied the frequency of de-
pressions and cyclonic storms which crossed the east
coast of India. south of the Jatitude 16"N during Octo-
ber to December in the period 1906-1949 and their
contributions to the northeast monsoon rainfall over
Tamil Nadu. Rai Sarkar (1955) studied the frequency
of cyclonic disturbances (depressions and cyclonic
storms) crossing cach one degree latitude-longitude
square in the Bay of Bengal for the period 1890-
1950. He also calculated the ratio of the number
of disturbances that crossed a particular segment of the
coast to the total number of disturbances for each month.
Chellappa and Seshadri (1981) using the data for the
period 1891-1970 enumerated the number of cyclonic
storms that crossed four coastal segments on the eastern
part of India. Monthwise distribution of storms and
severe cyclonic storms crossing the coast of Andhra
Pradesh” was presented in the paper. Mooley (1980)
has shown that the Poisson distribution is a good fit
to the number of severe cyclonic storms forming over
the Bay of Bengal and to the number of those striking
the coast. Mooley and Mohile (1982) discussed the
storm risk to ports located on the east coast of India.
Mooley and Mohile (1983) divided the east coast of
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India into eight large sections and investigated the
feasibility of fitting of Poisson probability model for
calculating the frequency of 0, 1, 2, 3 etc storms which
form over different sections of the Bay and reach these
eicht sections of the coast.

The present study aims at calculating the probability
of each latitude strip in the east coast of India being
crossed by one or more cyclonic storms, two or more
cyclonic storms etc in a given month. This study further
discusses different characteristics of such cyclonic dis-
turbances crossing the east coast of India, namely, their
life period.the distance travelled etc, before and after
crossing the coast. It may, however, be mentioned that
the antecedent and subsequent characteristics cover the
cyclonic disturbances, i.e.. depression and higher intensity
systems. This study is based on the data of 100 years
for the period 1891-1990.

2. Data and methodology

Data for the period 1891 to 1970 were collected from
the *Tracks of storms and depressions in the Bay of Bengal
and the Arabian Sea’ (IMD 1970) and those for the re-
meining period up to 1990 from the Mausam.
The number of cyclonic storms which crossed each
of the latitude strips of eastern coast of India (hereafter
called latitude strip) in each month was noted for the
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latitudinal strips of east coast of India in a random

10-vear period

Latitude

P(0) PX 1} P(X 2) P(X = 3) P(X = 4) PX > 5) PX > 6)
)
8-9 0.818 0.181 0.018
9-10 0.905 0.095 0.005
10-11 0.670 0.330 0.062 0.008
11-12 0.497 0.503 0.155 0.033 0.005 0.001
12.13 0,407 0.593 0.228 0.063 0.013 0.002 0.001
13.14 0.905 0,095 0.005
14-15 0.606 0.393 0.090 0.014
15.16 0.741 0.259 0.037 0.004
16-17 0.497 0.503 0.155 0.033 0.005 0.001
17-18 0.819 0.181 0.018
18-19 0.670 0.330 0.062 0.008
19.20 0.449 0.551 0.192 0.048 0.010 0.002 0.001
20-21 0.449 0.551 0.192 0.048 0.010 0.002 0.001
21.22 (0.09] 0.909 (.692 0.430 0.221 0.096 0.036
The probabilities in strips for which the values are not given, are zero.
entire period (1891-1990) under study. The term ‘cy- 2.1

clonic system” is used in the text to
of a cyclonic disturbance from
onwards. The 0300 UTC positions of the cyclonic
disturbances as given in the tracks are taken to compute
displacements from the previous positions and the speeds
of cyclonic disturbance. As the time of crossing the coast
need not necessarily coincide with 0300 UTC position
of the disturbance, the proportionate distance for the
period between the time of crossing and the immed iately
preceding 0300 UTC position was calculated by assum-
ing constancy of speed during the 24-hour period on the
day of crossing. The total distance travelled. duration
and average speed of a cyclonic disturbance before cross-
ing the coast called ‘antecedent distance’, ‘antecedent
duration’ and ‘antecedent speed’ res pectively were
computed from the depression stage onwards. Likewise
the parameters after crossing the coast called ‘subsequent
distance’, ‘subsequent duration’ and ‘subsequent speed’
were computed.

refer to all the stages
the depression stage

Using the 100 years of cyclone data under study,
the probability of each latitude strip of the coast being
crossed by at least one cyclonic storm, more than one
storm etc, during a random I0-year period was
calculated using Poisson distribution. The results are
presented in the following paragraphs ;

Computation of probabilities

_ Let ¥ be the number of cyclonic storms crossing a
giver latitude strip in & month during the [00-year period.
Then P, the cmpirical probability of crossing will be
Y/100.

The probability distribution

. i may be given by the
following expression

mere—m

P(X) 7
where, m is the total frequency during a ra
(e.g., 10 yearsin the present case)ina
m—np=10p—y/10, X is the exact number of times a
lztitude strip would be crossed by a cyclonic storm in a
given month, in 2 sample of 10 years selected at random.

a rendom period
given month Jj.e.,

For instance, in May. the latitude strip 15-16 has
been crossed by 3 cyclonic storms in hundred years,
Therefore, m being 0.3, the probability of the said lati-
tude strip being crossed by 0.1,2, cyclonic storms
during May in a 10-yeer period would be given by
P()=0.741. P(1)-=0.222, P(2)—=0.033,

o
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The probability of a latitude strip being crossed
by atleast onc cyclonic storm, i.e., one or more storms Is
given by P(X=1)=1—P (0)=0.259. Similarly the
probability of crossing of more than one storm is given
by P (X = 2)=1—[P(0)--P(1)]=0.037.

Different Poisson probabilities are thus computed in 2
similar manner in respect of each latitude strip for each
month in a 10-year period.

To ascertain the stability of mean annual frequency of
cyclonic storms crossing east coast of India, the 100-year

riod has been divided into three sub-periods, viz.,
1891-1924 (34 years), 1924-1957 (33 years) and 1957-1990
(33 years). The r-test was applied to these samples to
find out if, at 5% level, thc mean of any of these sub-
periods significantly differs from the mean for the
100-year period (1891-1990). It is scen that mean for
June for the sub-periods 1891-1924 and I957-I990
was significantly different from that for the entire

100-year period.

3. Results and discussion

3.1. Probabilities

Table | gives the Poisson probability of each latitude
strip being crossed by no severe cyclonic storm, one
or more severe cyclonic storms, two or more severe
cyclonic stormsandso on, ina sample of 10 years selected

at random.

For crossing of one or more severe cyclonic storms the
highest probability is seen for latitude strip 21-22 (0.909).
The second higher probability is for latitude strip 12-13
(0.593) followed by thelatitude strips 19-20 and 20-21
(0.551), 16-17and 11-12(0.503), 14-15(0.393) and 10-11
and 18-19 (0.330).

Similarly for crossingof two or more severe cyclonic
storms the highest probability is observed for latitude
strip 21-22 (0.692). For other latitude strips the proba-
bility is found to be much less.

The probability for three or more severe cyclonic
storms crossing the latitude strip 21-22 is highest (0.430).

Table 2(a) gives the Poisson probability of each lati-
tude strip being crossed by no severe cyclonic storm, one
or more severe cyclonic storms, two or more severe cyclo-
nic storms, etc for different months in different latitude
strips in a sample of 10-year period selected at random.

From the above table the probabilities of (crossing of)
one or more severe cyclonic storms during February to
May are negligible (less than0. 100) for all the latitude
strips except for the latitude strip 21-22 which hasa pro-
bability of 0.330 in the month of May. Similarly, these
probabilities are also negligible for the month of June
in the latitude strip 20-21, September for the strips
17-18 and 20-21, October for the strip 11-12, November
for strips 9-10, 18-19 and 20-21 and in the month of

December for the strip 16-17.

The highest probability in respect of SCS for any
given latitude strip for any given month occurs in the
month of November for the latitude strips | 2-13 and
16-17 (0.451). The second highest probability occurs

for the month of September for the latitude strip 21-22
and for the month of October for strip 21-22 (0.393)
followed by latitude strip 14-15 in the month of Nov-
ember (0.330).

The probabilities for two or more severe cyclonic
storms [Table 2(a)] are negligible for all latitude strips
except of 12-13and 16-17for the month of November
(0.122).

Table 2(b) gives the probability of a latitude strip being
crossed by nocyclonic storm, one or more cyclonic stor-
ms and two or more cyclonic storms etc for different
months and latitude strips. The probability for one or
more cyclonic storms is highest in the latitude strip 21-22
for all the southwest monsoon months (0.727). The
second highest probability value of 0.551 occurs
in the month of October for latitude strip 21-22 ani in
November for 12-13 followed by 0.503 for the moath
of May in the latitude strip 21-22, for the month of July
in the latitude 20-21 and for the month of November In
latitude strip 14-15 and 16-17.

The probability for two or more cyclonic storms is once
again seen to be the highestin the latitude strip 21-22
(0.373). The next highest probability occurs for Novem-
ber for latitude strip 12-13, and October for the strip
21-22 (0.192) for May in latitude strip 21-22 for
July in the strip 20-21 and for November in the strip
14-15and 16-17 (0. 155).

The probability in respect of three or more cyclonic
storms is highest for the monsoon months in respzct of
latitude strip 21-22 (0.143).

3.2. Antecedent and subsequent characteristics

The climatological value of antecedent and subsequent
characteristics of a cyclonic storm in different months are
useful to planners to estimate how far in advancs they
should take various steps to mitigate disastrous conse-
quences of a cyclonic storm that would cross the coast.

Tables 4-5 give the percentage frequencies of cyclonic
storms for different ranges of antecedents and subsequeat
characteristics.

As can be seen from the Table 3(a) antecedent distance
is very low in first three months of SW monsoon namely
in June to August and is of the order of 270 km.
It then increases to 660 km in May and September,
to 935 km in October and to 1080 km in November.
The coefficient of variation of antecedent distance is
lowest in April (44 %), November (46 %,) and December
(49 9)). The percentage of cyclonic storms with the ante-
cedent distance within the range of 400 km are 4] in
May, 73 in June, 70 in July, 91 in August and 32 in
September, dropping steeply to 14 in October and 6 in
November. Similarly for 400 to 800 km range, these
percentages are 29 in May, 23 in June, 30 in July, 9 in
August and 48 in September. For 800 to 1200 km
range these percentages are 50 in October and 48 in
November,

From the Table 3(a), it is seen that the average ante-
cedent duration in hours is 76in Novemberand Dzcember,
69 in May, 65 in October, 53 in September and about
3lin June to August. The coefficient of variation
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TABLE 2(a)

Monthly probability of at least one severe cyclonic storm etc. crossing the latitudinal strips of east coast of India in different months in a
random 10-vear period

Month Ln!i!(m\ie P(D) PX 1) PLX =2) PLX =3) P(X =4 P(X = 3) P(X2-6)
February 12-13 0.903 0.095 0.005
March 12.13 0.903 0.095 0.005
April 11.12 0,905 0.095 0,005
May 12-13 0.905 0,095 0.005
15.16 0.905 0.095 0.005
19-20 0.905 0.095 0.005
20-21 0.905 0.095 0.005
21.22 0.670 0.330 0.061 0.008
June 20-21 0,905 0.095 0.005
21.22 0.819 0,181 0.018
July 20.21 0.741 0.259 0.037 0.004
21.22 0.819 0.181 0.018
August 21-22 0.741 0.259 0.037 0.004
September 17-18 0.905 0.095 0.005
18-19 0.741 0.259 0.037 0.004
19-20 0.819 0.181 0.018
20-21 0.905 0.095 0.005
21.22 0.606 0,393 0.090 0.014
October 1112 0.905 0.095 0.003
14-15 0.819 0.181 0.018
19-20 0.741 0.259 0.037 0.004
20-21 0.819 0,181 0.018
21-22 0.606 0.393 0,090 0.014
November 08-09 0.819 0,181 0.018
09.10 0,905 0.095 0.005
10-11 0.819 0.181 0.018
11-12 0.819 0,181 0.018
12.13 0.549 0.451 0.122 0.023 0.003
13-14 0.819 0.181 0.018
14-15 0.670 0.330 0.062 0.008
15-16 0.819 0.181 0.017
16-17 0.549 0.451 0.122 0,023 0.003
18-19 0,905 0.095 0.003
19.20 0.819 0.181 0,018
20-21 0.905 0.095 0.0035
21-22 0.741 0,259 0.037 0.004
December 10-11 0.819 0.181 0.018
11-12 0.741 0.259 0.037 0.004
16-17 0.905 0.095 0.005

The probabilities in strips for which the values are not given, are zero,

R
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TABLE 2(b)

Monthly probability of at least one cyclenic sterm crossing the latitudinal strips of easi coast of India in different months in a
random 10- year period

Month Lat.i;ude PO) PX 1) P(X=2) P(X=3) P(X =4) P(X=5) P(X>6)
-~ I ) Spa—
January 8-9 0.905 0.095 (.005

9-10 0.905 0.095 0.005
12-13 0,905 0.095 0.005

February 12-13 0,905 0.095 0.005
March 12-13 0.905 0.095 0.005

181 0.018
.095 0.005

095 0.005
181 0.018
.259 0.037
181 0.018
.095 0.005
095 0.005
503 0.155

0.037
0.0035
0.037
0,122
0.373

0.005
0.037
0.155
0.373

0.005
0.090
0.037
0.373

0.018
0.005
0.090

April 11-12
14-15

May 10-11
12-13
15-16
16-17
19-20
20-21
21-22

17-18
18-19
19-20
20-21
21-22

cocooo oeoo9co 22

18-19
19-20
20-21
21-22

18-19
19-20
20-21
21-22

September 16-17
17-18
18-19
19-20
20-21
21-22

905
607
607
607
272

.905
905
819
.905
670
819
607
.141

10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19 L7141
19-20 670
20-21 0.819
21-22 0.449

095
181
.095
.330
181
393
.259
.259
.330
181
.551

.330
095
259
259
551

oco0o00oSCe SOOS00 OSSO 9990 290892 222002950

SSoSooPPOo0eSos SSSSeR 2PoOSS

November 8-9 0.670
9-10 0,905
10-11 0.741
11-12 0,741
12-13 0.449
13-14 0.607 .393
14-15 0.497 503
15-16 0.740 0,259
16-17 0.497 0.503
18-19 0.905 0.095
19-20 0,741 0,259
20-21 0.905 0.095
21-22 0.670 0.330

10-11 0.819 0.181
11-12 0.670 0.330
12-13 0.905 0.095
15-16 0.905 0.095

The probabilities in strips for which the values are not given, are zero,
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Monthly mean antecedent characteristics, namely, distance travelled,
duwation and speed

Cx

X — Mean antecedent distance in km,

Y - Mean antecedent duration in hours,
Z — Mean antecedent speed in kmph.

Cx — Coeflicient of variation of X.

Cy —- Cozfficient of variation of duration Y,

C: — Coefficient of variation of duration Z.

is highest in June to Augusi (67-77°)) and lowest
in April (35%) and September (37°,). The highest
antecedent duiation is in the month of March and
next highest is in the month of February (but oaly one
storm crossed the east cozst in each of the months).

The percentage of the total number of cyclonic storms
with different antecedent durction are computed for
different months. For antecedent duration less than 24
hours these percentages for the months of May,
September, October, November and December are
18, 3,9, 12and 11, For the anteccdent duration less than
48 hours, the highest percentage occurs in June (88)
followed by August (82).

Table 3(2) shows that the average antecedent speed is
10.5 km/hr during the months of May to Scptember
with a coefficient of variation, roughly 60 % in June and
August, 559 in Mayand 429 in September. The general

TABLE 3(b)

Menthly mean subsequent characteristics, namely, distance travelled,
duration and speed

Mean subsequent distance in km.
Mean subsequent duration in hours,
Mean subsequent speed in kmph,
- Cocfficient of variation of X (in 9,).
Coefficient of variation of ¥ (in 2},

- Coetticient of variation of Z (in 2)).

antecedent speed is about 15 km/hr in October and
November with a coefficient of variation 33°, in October
and 38% ir November. The antecadent sp2ed is highest
in the month of April (17.5) with a coefficient of variz-
tion of 289 and lowest is in the month of March 6.7
km/hr (of course only one storm crosscd the coast in
March).

The cyclonic storms which cross the east coast of
India in October 2nd November generally move within
the northeasterly wind regime particularly in the lower
tropospheric levels. This, psrhaps, accounts for the higher
average antecedent speed of the cyclonic storms during
October and November compared to the rest of the
months. It is interesting to note that average speed of
cycloiiic systems in north Atlentic, though higker than
the antecedent speed are quite low when caught in the
casterlies (Neumann [985).
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TABLE 4

Percentage frequency of cyclonic storms for different ranges of antecedent and subsequent distances

Range (km)
MOnth e e e e
0-200 200-400 400-600 600-800 800-1000 1000-1200  1200-1400 1400-1600  1600-above

A S A S A S A S A S A S A S A S A S
Jai — : - = 3B = = = - - - - 3 — = 3
Feb _ - T [ ) S — — = = 100 - = - -
Mar — - — - — 1w - - - - = = = = = =
Apr - — - 33 33 - = - — - 33 67 33 — — — — -
May 18 6 24 38 18 19 12 6 12 6 — 6 12 — 6 13 — 6
Jun 50 8 23 4 15 19 8 27 4 15 = o = 4 - 8§  — 11
Jul 44 4 26 4 22 — 9 17 - 21 — 4 — 8 — 8 — 33
Aug 50 — 41 . 5 4 5 17 — — - 22 - 22 — 13 — 22
Sep - 3 32 10 26 13 23 16 7 6 7029 710 3 - 10
Oct 6 6 8 24 11 18 8 18 2 18 19 6 8§ 3 11— 6 6
Noy 2 35 4 12 10 12 15 6 19 6 15 — 8 6 6 6 21 I8
Dec — 50 11 - 22 33 11 17 = - 22 22 - I — - -

A—Antecedent, S—Subsequent

The percentage of the total number of cyclonic storms
of the concerned month, having antecedent speed bat-
ween Sand 15 km/hrin May is 70, in June 61, in July 91, in
August 68 and in September 77. Similarly with the speed
between 10 end 20 km/hr, itis 759, in October and 61 %
in November. In November 17% of storms are having
speeds in the range 20-25 km/hr.

As the cyclonic storm approaches the coast it under-
goes rapid change in its structure and intensity. So
to find out if there is any change in the speed while
crossing the coast, the average speed of the storm
before crossing weas compared with that of the storm
at the time of crossing. For this purposc speed of the
system between the time when it intensified into a de-
pression and the subsequent 0300 UTC, was noted.
Also the time-interval between 0300 UTC, on the day
when it crossed the coast and the 0300 UTC on the day
immediately following the formation of depression
was divided into 24-hour intervals and the speed for
each interval was noted. The average of the speeds
during the intervals except the last interval when it

crossed the coast was compared with the speed during
the last interval. Applying t-test the significance of the
difference was examined. It is seen that only on about
277, of the occasions that too in the months of May,
Septembcr, October, November and December the
cyclonic storms on approaching the coast appear to
have speed significantly different (in the statistical sense)
from the average speed prior to the approach,

On an examination of the speeds of the cyclonic
system in the stages of depressions, cyclonic storms and
of severe cyclonic storms no statistically significant
difference in speed is found to exist.

The average subsequent distance is highest during
southwest monsoon in the month of July and August
and is of the order of 1275 km [Table 3(b)]. In other two
months it is of the order of 900 km. In November, it is
about 850 km and in May and October it is 700 km. The
coefficient of variation is highest in November.
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TABLE 5

Percentage frequency of cyclcnic storias for different ranges of antecdent and subsequent duration

A—Antecedent,

Range (kni)
Month ————— e e —— A e e e
T
0-12 12-24 24-36 36-48 4800 60-72 72-84 84w 96-108 108-120 120-above
A S A S A S A S A S A S A § A 5 A S A S A s
Jan — — - 33 i3 33 o
Feb — — 100 — - _— - N 100
Mar - - - - = = - 106
Apr — - s 13 33 = 33 313 67 - s
May 6 12 18 12 18 25 6 - 6 13 6 6 24 6 6 6 13
Jun 23 — 13 12 3 — 19 23 19 8 8 5 8 15 — — —
Jul 22 = 26 4 13 8 13 17 17 4 1 33 § 4 8 13 S 4
Aug 27 — 32 — 9 4 14 4 9 9 9 13 13 4 9 22 —
Sep — --- 3 6 19 & 23 23 36 3 - 19 10 3 7 6 — 6 3 6 — 19
Oct 3 3 6 27 14 9 17 15 14 15 14 12 11 I 8 6 3 - 3 31 38 3
No 2 32 10 18 6 6 19 6 4 9 15 9 8 3010 3 4 — 13 — 8 s
D.c — 5 11 33 —_ - 22 17 1 - 12 22 — 1] 11—
A—Aantecedent, S—Subsequent
TABLE 6
Percentage frequency of cyclonic storms for different rangzes of antecedent and subsequent duration
Range (km}
Month o e e e e e e ey v— s e e
0-5 5-10 10-15 15-29 20-25 25-3) 3)-33 35-10
A S A S A S A S A S A S A S [
Jan — r—d — — 100 e ~— — 5 _ B . - B
Feb - — 100 - 100 - .- . = _
Mar - — 10 = - = = T
Apr — = 67 33 67 33
May 18 [ 3s 31 35 25 6 13 6 19 - 6
Jun 4 42 31 19 3 12 23 4 8 4 4 .
Jul — 48 8 44 29 4 25 - 21 —_ 8 4 4
Aug 14 — 50 13 18 52 9 22 - 9 9 + - - - =
Sep 3 45 26 32 42 16 7 13 = . = ~ B
Oct 3 — 14 I8 44 39 3 30 8 6 - 6 == o= _
Nov sy — 12 3 18 44 23 18 ) 21 6 9 4 3 3
Dec - - 44 17 33 17 11 17 1 17 - 33 — =

S—Subsequent
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From Tables 3 (a & b), it is evident thai the average
total distance composed of antecedent and subsequeni
distances is ncarly constant in July 0 September
and is of the order of 1535 km. It is seen that when the
antecedent distance of a storm is less, the subsequant
distane is more. In July and August antecedent distance
is about 18% of the total distencc. In September and

a . - N
October antecedent distance increases to 377, and 597,

respeciively.

The total average distance travelled by a cyclonic
system in November is of the order of 1900 km, the
highest for any month, with 56 %, of the total distance
over the Bay of Bengal and 44 %; after crossing the coast.
In May the total distance travelled is of the order 1370
km with nearly half the distance over Bay of Bengel 2nd
the rest over the landmass. In June the total average
distance is least (1150 km) with 24 % over ocean and 76 7,
overland.

The coefficient of variation of the average subsequent
distance is highest in November (1127%) and lowest in
August (35 7).

The average subsequent distance travelled within the
400 km range is 479 of the total in Novembei, 447,
in May, 309 in October, steeply decreasing 8 to 139,
during June, July nd Septembei. In 400-800 km range
the percentages are 42 in Junc, 36 in October, 29 in
September and 25 in May. Those which travelled more
than 1000 km are 79% in August, 53% in July, 529
in September, 30% in November, 277, in June and
259, in May.

The average subsequent duration in hours is highest
in August 95 followed by 82 hours in September.
The average total duration of cyclonic system composed
of antecedent and subsequent durations is about 120
hours. In  monsoon months, about 69 %; of its life time is
spent after crossing the coast. In November it is about
409 and in May 45%.

The percentage of cyclonic systems having subsequent
duration less than 24 hours is 50 % of the total systems of
November, 38°% in May, 30% in October, 4 to 127 in
June, July, September and nil in August. The percentage
of cyclonic systems having subsequent duration less than
48 hours is 62 in November, 63 in May, 54 in October,
35 in June, 29 in July and 35 in September. The per-
centage of cyclonic systems having subsequent duration
more than 120 hours is 22 of the systems of the con-
cerned month in August, 19 in September, 15 in Novem-
berand 13 in May.

4. Conclusions

The probabilities of each latitude strip being crossed
by one or more cyclonic storms in any given month in

a random [0-year period were worked out using Poisson
approximation and the significant results from th2 fore-
going discussion and the tables are:

(i) The probability of bzing crossed by s:vere
cyclonic storm is highest for the latitude
region 19-22 and latitude strip 12-13.

(if) The probability of being crossed by severe
cyclonic storm is almost negligible in the first
five months in a year.

(iii) The highest probability in respect of severe cyc-
lonic storm for any given month and for any
given latitude strip occurs in the month of
November for latitude strips 12-13and 16-17.

(iv) The highest probability of being crossed by one
or more cyclonic storms (which are essentially
non-severe) occurs in monsoon months in the
latitude strip 21-22.

(v) The other probable rcgions of importance in
respect of cyclonic storm are the latitude strip
21-22 in May and October and latitude strip
12-13 in  Novembar.

(vi) Only on 27% of the occesions that too in the
months of September to December the cyclonic
systems on approaching the coast appear to
have speeds different from the average spzed
prior to the landfall.

(vii) Those having antecedent duration less than 24
hours constitute 18, 3, 8, 12 and |1 parcentage
respectively of the total number of storms which
crossed the coast in May, September, October,
November and December. In respect of ante-
cedent duration less than 48 hours the percen-
tage is nearly 40 in May, September, October,
Novemberand December.
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