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Incidence of heavy rain at Minicoy

V. GANESAN
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(Received 24 July 1957)

ABSTRACT, Sixty years’ rainfall data of Minicoy have been analysed and frequency tahles of heavy rain have
heen presented. Rainfall associated with storms and depressions and with the first advance of the monsoon has been

discussed.

1. Introduction

Recently the India Meteorological Depart-
ment has taken up the responsibility of issning
warnings for anticipated heavy rainfall of 3"
and over in 24 hours at Minicoy. Minicoy is
a small island in the Laccadives, about 275
miles to the west of Trivandrum. The island
is devoid of hills or mountain ranges and is
covered mostly by coconut palms. Orography
has, therefore, to be ruled out as a factor in the
production of rainfall at Minicoy; In fact
it may be treated as a ship in the high seas.
At present our knowledge of the mechanism
of heavy rain at Minicoy is meagre and the
forecaster usvally resorts to certain “thumb
rules”. Climatological statistics is also an
essential weapon in the armoury of a foreca-
ster, and one of the aims of this paper is to
provide the requisite climatological back-
ground.

2. Data

An observatory has been functioning at
Minicoy since 1891, but uninterrupted rainfall
data are available only from June 1897.
Sixty years’ data from June 1897 to May
1957 have been analysed and are discussed
in this paper.

Table 1 gives the monthly and annual
normals of rainfall and of rainy days at Mi-
nicoy. According to the usnal convention
a rainy day is a day on which 0-1” or more
of rain is recorded.

An examination of the rainfall normals of
stations along the West Coast shows that
the rainfall rapidly falls off south of Alleppey

A preliminary study of squally weather has also been attempted.

and is least at Kolachal which is the south-
ernmost raingauge station on the West Coast.
This is what can be expected from the lie of
the Western Ghats. It isinteresting that the
rainfall normals of Minicoy are not far diffe-
rent from those of Trivandrum (Mem. India
met. Dep., 1949) which is on the same latitude
as Minicoy.

In Table 2 are given the number of days
of rainfall (in 60 years) within specified limits,

Since 2-5" is plotted in the charts as
3", which is the criterion for sending warn-
ings for heavy rainfall for Minicoy, the
number of occasions of rainfall of 2-5"
and more in 24 hoursis presented separately
in Table 3.

It will be noticed that February and March
are free from heavy rains. There is a sudden
increase in the incidence of heavy rains in
May. This is mostly associated with the first
advance of the monsoon and also storms and
depressions. Heavy falls reach maximum
frequency in  June and gradually decrease
as the monsoon season advances. A secon-
dary maximum is reached in October.

There has been no year in which there was
not at least one day of heavy rainfall. Nor has
there been any year with more than seven
days of heavy rain. The most frequent num-
ber is four per year while the average is three,
Table 4 gives the actual distribution of
heavy rain in 60 years.

There is no instance on record of heavy rain
(2-5” and morein 24 hours) having occurred
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TARLE 1
Normals of rainfall and of rainy days
Jan Feb Mar Apr \l: Jul Aun Sen Oct J 1) Year
Rainfall 1-8; 071 )85 2 ) 704 1] 9 1 78] G-20 ", 98 1 197 .49
(inches)
Rainy 2.0 1-2 1-3 33 N-T 17 13 11-8 101 1546 min . yoLT
days
TABLE 2
Mo, of days of rainfall within specified limits
Jar Felbh DM \pr M i ul A ) (6] D Y eui
17 4 Y.00* 25 11 11 i s 11 80 H s 1 Y )
2" to 2-007 3 6 ; ) 11 ; ! 23 31 1 12 230
8" to 3-00" 1 0 ' ’ 7 I ' ! ) ' 2 ; 2
4% o 5-997 1 0 { ] } { t 7 2 v 4 I 3
0" and over 0 0 0 0 I { 1 1 0 0 1 4
TABLE 3
No. of days of rainfall of 2:5” or more
Jan Teb Mar Apr g I Jul Aug Sep Oet Nov Der Year
3 0 0 ] a4 5 2 24 12 181
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TABLE 4
Distribution of heavy rainfall days

TABLE 5
Instances of heavy rain on two consecutive days

Number of days Number of
of heavy rzin years
in the year
0 0
1 10
2 14
3 13
4 15
5 5
6 2
7 1
8 and more 0
TABLE 6

Days of exceptionally heavy rain

Serial Date Amount
No. (inches)
1 2-11-1891 5-53
2 30-12-1898 7-38
3 24-8-1899 5-26
4 6-11-1907 5-20
5 4-10-1910 5:05
6 8-5.1018 5-70
7 23-6-1926 5:85
8 8.7-1929 6-10
9 21-8-1930 7-90
10 7-6-1045 5-18
11 -5-1949 8-39
12 31.5-1951 5:00

Serial Date Amount
No. (inches)
1 2 Nov 1801 5-53

3 4-01

2 30 Deo 1808 7:38

31 2:40

3 22 Nov 1900 4-17

23 3-06

4 26 Jun 1902 267

27 3:47

5 7 Jul 1906 2-95

8 2480

6 14 Oct 1909 4-60

15 2-48

7 15 Jun 1916 2:62

16 2:54

8 9 Jan 1926 2-81

10 497

0 7 Jul 1929 2-49

8 6-10

10 24 May 1932 3-21
25 3:22

11 3 Jun 1937 3-28
4 2-67

12 8 Oct 1940 264
9 4-08

13 19 Jul 1947 274
20 282

3. Storms and depressions

All the cyclonic storms from 1891 and
depressions from 1925 to date were listed
with a view to examine the rainifall
at Minicoy associated with each cyclone
and dep:ef-mon In the prediction of heavy
rainfall, the forecaster will necessarily deal
with each individual situation on its merits
and no generalisations can be made, However,

the above study brings out the following
broad features —

Post monsoon storms and depressions
moving to the north of Minicoy do not gene-
rally cause heavy rain. To cite just one ins-
tance, the cyclonic storm of 3 to 10 Novem-
ber 1940 which formed about 150 miles to the
northeast of Minicoy and moved initially
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TABLE 7

Noteworthy spells of rain at Minicoy

8. No. Date Amount
(inches)

1 10 Jul 1902 3-46
11 1-03

12 329

13 1-58

2 13 Aug 1905 1:05
14 1-65

15 1-17

16 0-584

7 1:97

3 7 Jul 1906 2.95
8 2-80

9 1-96

10 1-19

4 19 Aug 1917 1-10
20 1418

21 1-18

22 2:15

5 8§ May 1918 3-70
9 1-62

10 2:36

11 1-70

6 20 Sep 1922 1-18
21 1-87

5. No. Date Amount
(inches)

B (contd) 22 Sep 1922 2.37
23 1-32

7 24 May 1932 321
25 3-22

26 0-96

27 2:73

8 22 May 1933 2+41
23 1:20)

24 1-00

25 1-22

26 2-03

27 2429

28 1:-90

9 3 Nov 1938 270
4 1-39

5] 1-16

6 1-45

10 31 Aug 1946 2.30
1 Sep 2-50

2 1-00

3 2.40

4 1-50

b 3

Note—TItems 2 and 7 are marginal cases

west and later northwest, caused only light
to moderate rains at Minicoy with a maxi-
mum fall of 0-87 ” on the Hth. Ramakrishnan
(1937) has found that in the case of the
post monsoon cyclones in the Bay of Bengal
moving into the Peninsula, rainfall extends
more to the north of the track than to the
south, and heavy rain also ocenrs in the north-
eastern sector. This is in agreement with the
model (Fig. 1) of the post monsoon cyclone
postulated by Desai and Rao (1954). The
T air is more moist than the Eim. Rov /1916)
has also pointed out that in the Em of the
post monsoon period, rainfall is less heavy

and less continuous. When the post monsoon
cyelones move to the north of Minicoy, Mini-
cov would lie in the Em or even in the Tel'm
air mass, and rainfall will not be so copious
as in the northeastern sector of the cyclone,

The position is, however, different when
the post monsoon cyclones move very close
to or to the south of Minicoy. Heavy rain may
be expected on such occasions since Minicoy
would then be in the Tm air or very close to
the Tm-Em front. For instance, in association
with the severe cyclonic storm of 1 to 3 No-
vember 1891 which formed about 100 miles
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east of Minicoy and moved in a westerly
direction, the storm centre passing within a
few miles south of Minicoy on the 2nd even-
ing, Minicoy experienced a very heavy rain
of 5-53” on the 2nd and a further fall of 4-01"
on the next day. On more or less similar con-
siderations one may expect heavy rain to
oceur at Minicoy during the stage of unsettled
conditions prior to the formation of a cyclone.

Pre-monsoon storms in the Arabian Sea
usually bring heavy rain to Minicoy. For
example, the Calicut cyclone of 24-25 May
1932 caused 3-21" of rain at Minicoy on the
24th, followed by 3-22" of rain on the 25th.

Boothalingam and Srinivasan (1950) have
shown that when pre-monsoon storms in the
Bay of Bengal approach the Coromandel
coast, heavy rain occursin the Malabar coast
also. It is, however, noticed that this belt of
heavy rain does not extend to Minicoy until
the storm is about to emerge into the Arabian
Sea.

As already stated, the above conclusions
should be used with the greatest caution in
forecasting heavy rain on the basis of
synoptic charts. The interesting point, how-
ever, is that except in the case of the severe
cyclonic storm of November 1891 which pass-
ed right over Minicoy and the May 1949
depression which synchronised with the first
advance of the southwest monsoon, none of
the other instances of exceptionally heavy
rain listed in Table 6 was associated with any
storm or depression either in the Arabian Sea
or Bay of Bengal. It is hoped to make a study
of these situations separately.

4. First advance of the monsoon

Ramdas, Jagannathan and Gopal Rao
(1954) have given the dates of establishment
of the sonthwest monsoon along the various
sections of the West Coast of India during the
vears 1891 to 1950. The rainfall at Minicoy
during the sixty years under analysis was
examined from this point of view, and it is
seen that tle onset of the monsoon at Mini-
coy is almost simultaneous with that along
the Travancore-Cochin coast. Pre-monsoon
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thundershowers do occur at Minicoy, but in
most years it is possible to recognise the first
advance of the monsoon with its characteris-
tic persistent rainfall and to draw a line bet-
ween the pre-monsoon thundershowers and
the regular monsoon rains. Often, there is a
spell of clear weather before the onset of the
monsoon. Indeed, in some years there have
been no pre-monsoon thundershowers at all.

The rains ushering the southwest monsoon
at Minicoy have been moderate (0-38"—1-25")
on 28 per cent of the years and rather heavy
(1-26"—2-49") on 40 per cent of the years.
Only on 20 per cent of the years can the rain-
fall associated with the first advance of the
monsoon be classified as heavy (2-50"—
3-49") while occasions of very heavy rain
(3-50" or more) are limited to 12 per cent.
Even so, the heavy or very heavy rain has
seldom lasted more than a day, the rest of the
epoch being characterised by light to mode-
rate rains,

5. Sporadic heavy rain in winfer

Oceasionally in the winter months of De-
cember to February a long spell of dry rain-
less days is suddenly broken by a burst of
heavy rain lasting just for one day with a
rapid improvement in weather thereafter.
From the sequence of surface pressure changes,
upper winds and weather at Hambantota,
Colombo and Trivandrum it is possible to
recognise the westward travel of low pressure
waves across Ceylon and Comerin. Sometimes
the sudden rainfall at Minicoy may be associa-
ted witha depression movingin the belt just
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south of the equator in t]

] always be heavy. Pronounced
Ocean. Afteraffecting Minicov. the low 1rre- 1

squally weather 1s invariably associated with
ure wave referred to ahove is often lost siohit 1 nrst advance of the sonthwest monsoon
n'_;ll<|:\‘11i‘:|~-£l]|--‘l'.'.l‘ ons 1 the upy 0 i alzo with every fres] strengthening of the
changes at Minic W give the mm thiat misoon current. Squally weather also pre-
the low pressure wave hus

nie N ol valls whenever storms and depressions are
tant, ‘\\‘:I..'i h";~ P I;u:‘ | b et l s 11 1t Y f!i :'1 & Tt ;I-'I"ﬁ:ll" t|i-'l Ve UI‘ -_\Iill‘:('u}-‘ :l.hd
se’ lios moved when eon ditiong are unsettled in the ‘ﬂ'illlh'
south across the equator to feed the southern  past Arabian Sea preliminary to the forma-

depression (Malurlar 1951), ol a eyelouic storm, Squally weather can

the low pressure wave or n

(LR} 1]
also E.-».-xp.-r!wl when the northeast monsoon
6. Squally weather is vigorous in Madras under the influence of a
depression or accentuated H'n]lg'h 11 1’}1v|§;1y
of Bengal and on oceasions when low pressure
weather are much more mumerons

s and pro- - waves move westwards across the Comerin
longed even thonoh the accompanving rain-  Maldives areas.

A prelimi ary examination of the weatlie
diary of Minicoy shows that spells of sqpally
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