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El-Nino and tropical storm tracks over Bay
of Bengal during post monsoon season
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ABSTRACT. The role of El-Nino in modulatin

monsoon season has been examined. Storms which f¢
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on the east coast of India.

srmed during the years 1991-1987 have been classified into

-recurving or those of which crossing south of 17° N

It has been found that in most of the cases (87°,) during E/-Nino years, the tropical cyclones which formed
over Bay of Bengal crossed south of 17" N, i.e., south Andhra Pradesh-Tamil Nadu coast, whereas tropical cyclones
formed during the year prior to the El-Nino years {E1-Nino (—1) year] are seen crossing mostly (in 79 %, of cases) either
north of 17°N or recurving in northeastward direction.

observed, The correlation

direction. In other years this kind of behaviour is not generally
between southern oscillation indices and the fractional values of storms crossing south

of 17° N for the period 1901-1987 (#=87) is found to be —0.63 which is significant at 1 pzr cent level.
Key words — Tropical cyclones. tracks, Ef-Nino. southern oscillation, southern oscillation index, North

Indian Ocean, Bay of Bengal.

1. Introduction

The role of environment or external forcing precesses
on tropical cyclone formation, stucture, structural
change and motion has been known and accepted in
varying degrees by metzorologists for many years.
El-Nino/Southern Oscillaticn (ENSO) is the most im-
portant short-term climatic fluctuations of tropical
circulation. In recent years its possible role in modulating
tropical cyclone activities in different parts of the world
has been emphasized (Gray 1984). It has been observed
that Fl-Nino events reduce hurticane activities signi-
ficantly in north Atlantic during the season following
the onset of El-Nino and hurricane activity usually
resumes to normal in the second summer following the
events (Gray 1984, 1988). Atkinson (1977) and Chan
(1985) reported similar results for northwest Pacific
but Dong (1988) modified the idea and suggested
that the typhoon activity is suppressed by the El-Nino
events in the basin west of 160°E but enhanced east of
this longitude. Another study for northwest Pacific by
Aoki (1985) shows the minimum fiequency in typhoon
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formation during E/-Nino events and maximum fre-
quency two years later. Studies for Australian region
[Nichells (1985), Revell and Gaulter (1986),Gray (1984,
1988). Dong (1988)] also suggest the negative influence
of El-Nino event on tropical cyclone activity. Results
for southwest Pacific (Ramakrishna 1989) appear to be
interesting, as an enhancement in tropical cyclone acti-
vity has been observed in both the high and low phases
of southern oscillation index. The relationship between
tropical cyclons behaviour and ENSO for north Indian
Ocean has been examined by Mandal (1985), Singh ot al.
(1987) and Rajeevan (1989), but unlike the Atlantic
and the Pacific, the relationship is found very weak.

Gray (1984, 1988) has shown that to some extent
El-Nino events also affect the ictensity and track of the
tropical storms in the Atlantic. In E/l-Nino years the
sto1 ms are less intense and more recurving over the Cartib-
bean sea. The study made by Mandal (1989) for Noirth
Indian Ocean (N10) does not support the idea, as number
of recurving and non-recurving tropical cyclones weie
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Figs. 1 (a & b). Trac " depressic !
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Figs. 2(a & b). Tracks of depressions and cvclones over Bay ol Bengal daring post monsoon season in £/-Nino (

(b) 19511987 T

1) years

(a) 1901-1950 (b) 1951-1987 (Numbers written ahead of tracks indicate years of storm [ormation)

seen in almost equal proportion in El-Nino years. How-
ever, the study by Singh ¢f «/l. (1987) shows some influence

of southern oscillation on the latitude of the tracks of

cyclone during post monsoon season (October-December)
crossing east coast of India. The above study also shows
the increase in frequency of cyclones in low latitude
(AP coast) and the decrease in the higher latitude (Orissa
and West Bengal coast) during low phases of southerin os-
cillation (E/l-Nino years). Such studies for other basins
are yet to be made available.

The above mentioned study by Mandal (19589) on
recurving and non-recurving storms over noith Indian
Ocean takes account of all the storms which ltormed
over Bay of Bengal and Arabian Sea during a yedr
(including monsoon s¢ason). This did not show any

significant relationship between  El-Nino and  storm
motion. However. in the present paper. storms which
formed during post monsoon season (October-December)
over Bay of Bengal only are taken for study. Results
have shown a significant relationship between LF-Nino
and the tropical storm motion over the Bay ol Bengal.

2. Data ufilised

Tiopical cyclones tracks over Bay ol Bengal for the
period 1901 to 1987 uve taken from *Tracks of depressions
and tropical cyclones over India’ published by India
Meicorological Department and  tracks published in
Mansant.  The data on ElL-Nino  years and southern
oscillation indices (Tahiti-Darwin pressures) are taken
fom Gray (1984) and Ropelewski & Jones (1987)
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Figs. 3. Total number of storms which formed in the Bay of Bengal in post-monsoon season during the years 1901-1988 and the

storms crossing south of 172 N

TABLE 1

Recurying and non-recurving cyclonic storms during E/-Nino and
El-Nino (—1) years

No. No. No. No.
of of of of
C.S. C.S. CS. CS.

El Nino recur- cros- El-Nine No.  recur- €ro-

years ving/ sed (—1) of ving/ ssed
C Cross- south  vears C.S. cros- south

ing ol
north 17° N

sing  of
north 17°N
of of

17¢° N 17°N

1902 (M) 1 1901
1905(M) 1 1904
1911(S) 1910
1914(M) 1913
1918(S) 1917
1925(S) 1924
1929(M) 1928
1939(M) 1938
1941(S) 1940
1953(M) 1952
1957(S) 1956
1965(M) 1964
1972(S) d 1971
1976(M) 0 1975
1982(S) 0 1981

1987(M) 0 4 1986 1

Total 38 5 i3 38

Mean 2.33 0.3] 2.07 3. 2.38 0.62
In % 13.1 86.9 79.16 20.84

N W W W O WA W W W W

—

C.S. — Cyclonic storm,
M — Moderate E/-Nino vear

S — Strong E{-Nino vear,

3. Discussion

In order to examine relationship of El-Nino event with
the tropical cyclone motion over Bay of Bengal during
post monsvon period (October-December), the tracks
of storms formed during the period 1901-1987 were taken
for study. Tracks of the storms duting the above
period were plotted scparately for El-Nino and other
years such as El-Nino (—1) years, El-Nino (+-1)and
soon. After a careful analysis of the characteristics
of the stormt racks in these years, tracks for El-Nino
and El-Nino (—1) years were selected for the study, as
they exhibited some important characteristics discussed
in the subsequent paragraphs.

Figs. 1 (a & b) show the storm tracks during
El-Nino years. Similarly Fige. 2(a & b) depict the
tracks of the storms during El-Nino (—1) years. These
figures clearly show that the storm tracks are mostly
straight and less recurving during E-Nino years whereas
they are more recurving during EI Nino (—1) years.
These results are opposite to those of Gray
(1984, 1988) for Atlantic where the storms are found
more recurving during El-Nino years. It is also evident
from these figures that E/-Nino years have more number
of storms crossing at lower latitudes on the Indian east
coast compared to FEl-Nino (—1) years. To establish
quantitative approach to this bebaviour, the storms
were classified into two categories, viz., (1) recurving or
those of which crossing north of 17°N and (2) non-
recurving or those of which crossing south of 17°N on
the east coast of India. Table 1 gives the details of the
number of storms crossing Indian east coast under these
two categories during El-Nino and El-Nino (—1) years.
It may be seen from this table that 33 out of total 38
tropical cyclones (about 877%) during El-Nino years
are non-recurving or crossing south of 17°N whereas
38 out of the total 48 tropical cyclones (about 79%)
during El-Nino (—1) years are either recurving or
crossing north of 17°N. It may also be inferred from this
table that during severe El-Nino years 15 out of total
16 storms (about 94%) have crossed south of 17° N
whereas during the years previous to severe El-Nino
years, 17 out of total 19 storms (about 897%) were either
recurving or crossing north of 17°N.
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To establish a correlation between the number of
storms crossing south of 17°N during El-Nino vear,
and the number of storms recurving crossing noith of
17°N during E-Nino (—1) vears. fractional values of
these numbers (n=—16) were statistically correlated and
test of significance (r-test) was applied. The coirelation
coeficient of +0.84 was found between these two paia-
meters which is significant at | per cent level.

Although, considering past 87 vears period (1901-1987)
the total number of storms during 16 E/-Nino vears (38),
as shown in Table !, is less compared to the number in
16 El-Nino (—1) years (48), no preferred behaviour in
terms of reduction or increase in the frequency of the
storms is noticed in any kinds of vears [Ef-Nino. El-Nino
(—1) etc].  Also, though characteristics of the storm
tracks are distinctly different during E/-Nino vears com-
pared to El-Nino (—1) yeais. but the prediction of
onset of E/-Nino based on the characteristics of the
storm tracks in a particulai year may not be possible s
the storm frequency over north Indian Ocean is very
low. It is seen that on an average about 2 to 3 storms
form over Bay of Bengal during post monsoon season.

In Fig. 3, total number of storms which formed during
a year and storms crossing south of 17N are plotted
against years for the period 1901-1987. 1t is evident from
this figure also that storms during El-Nino vears generally
cross south of 17" N, The fractional valuesof storms
crossing south of 17°N and southern oscillation in-
dices (Tahiti-Darwin pressures) for the period 1901-1987
(n=28T) were statistically correlated and test of significan
ce (r-test) was applied. The correlation coeflicient of
—0.63 is found between southern oscill:ations and storms
crossing south of 17°N, which is significant at | pe:
cent level. These results arve in agreement with those of
Singh eral. (1987).

4. Conclusions

(i) Storm tracks over Bay of Bengal during post
monsoon season are mostly straight and less 1ecurving in
El-Nino years compared to the storm tracks during
El-Nino (—1) years.

(if) Storms during El-Nino years over Bay of Bengal
during post monscon season mostly cross south of |7 N.

(iit) Storms during El-Nino (-—1) years mostly cross
either north of 17°N or recurve north castwards.

(iv) Such kind of behavicw 1s not observed for years
other than E/-Nino and El-Nino (—1) vears.
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