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GSLHYV PRASADA RAO and K.N. KRISHNAKUMAR
Dept. of Agricultural Meteorology, College of Horticulture,
Kerala Agricultural University, Vellanikkara, Thrissur-680 656, Kerala, INDIA

ABSTRACT

Statistical analysis has been carried out using the long series of data
available on onsaet of monsoon and its rainfall over Kerala, the Gateway of
monsoon over India, for the period from 1870 to 2004. There was no change
in onset of monsoen (1% Juns + 7 days) overa periad of time and 28.2 percent
of the years only f2ll under early or late monsoon years, indicating that the
onset of monsoon was normal and ranged from 25" May to 87 Junie. The early
monsoon was seen in 1918 (11" May) and belated monsoon in 1972 (187
Jung). It also appeared that the monsoon rainfall is likely to be deficit rather
than excess if the mensoon is early and no such trand was seen when the
mansoon was late. Overall, there was a decrease of 131.4 mm In monsoan
rainfall over a period of time, indicating a decline of 6.8 per cent against the
narmal rainfall of 1933 mm, However, the deficit was more evident in monsoan
rainfall since last sixty years. Of the 21 cccasions between 1871-2004 when
monsoon onsat over Kerala was delayed by 7 days or more, 10 cases wara
associated with El Mino eplsodes and 3 years with La Nina episodes. Delays/
early monsoon onset occurred preferantially in the year +1 El Nino /La Nina.
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High rainfall from June to September
followed by a prolonged dry spell is the
characteristic feature of the tropical
monsoon climates, Even in such climates,
the occurrence of mtermittent prolonged dry
spells 1s not uncommon during the southwest
mensoon due to break or failure of monsoon,
The mtermittent breaks of monsoon may lead
to no ramfall, thus indicating a dry spell. The
recurrence of such dry spells is noticed very
often across the country, which affects the
seasonal crops adversely. Inadditionto dry
spell. accurrences of floods are also
common due to prolonged wet spell over
Kerala, Keeping its importance in view,

Ananthakrishnan and Soman (1988 and
1989} studied the monsoon cvents in detail
utilising the data up to 1980. Joseph et al.,
(1994) studied the interannual variability of
Indian summer monsoon and its association
with El Nino and sea surface anomalies.
El Nino/La Nina association with all-India
summer monsoon rainfall was also studied
by Kumar et a/., 2002. Biswas ef al,
(1989} and Biswas et @/, (1998) also studied
the synoptic and ranfall feature during the
advance phase of Indian summer monsoon.
Realismg its importance, an attempt has been
made to update the information on historical
monsoon events over a record period of 135
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Table 1: Mormal onset of Southwest monsoon over Kerala

162

Year Mean onset Thie earliest The most Standard Kange ol onset
onsel belated onset | Deviation

1870-1900 1" June 6™ May 1 2% June 7 25" May-5" June
{18743 (T893)

1901 -193] AT June LI My 15" June 7 28T Way-11% June
2 (1918} (1915)

19311960 317 May L4™ My 14" June 8 23" May 8" Jupe
(1960} (1940)

1961-2000 31" May 17" May 18" June 7 24™ May-T" June
(1962) (1972)

1R70-2004 1 June 1™ Muy 18" June 7 25™ hluy-2" June
{Normal (1918 (1972)

() Figures in parenthesis indicale the vear in which the anset of monsoon falls,

vears (1870 to 2004).
MATERIALS AND METHODS

The onset dates of southwest monsoon
over Kerala from 1870 to 2004 were
collected from the published reports of the
[ndia Metcorological Department, Govt. of
India from time to time. The above data
were verified from the results published by
Ananthakrishnan and Soman (1988} and
Joseph et al. (2001). The source of manthly
raanfall (mm) over Kerala from 1871 to 1994
is from the 1ITM publication entitled
“Meonthly and seasonal rainfall series for all-
India homogencous regions and
meteorological subdivisions: 1871-19947
(Parthasarathy ef al., 1993). From 1995 to
2004, the monthly rainfall data were
collected from the dailv weather reports
published by the IMD. Trivandrum. The
source of El Nine and La Nina data during
1871 -2001 is from the publication “Climatic
change and India-lssues, concerns and
opportunities” (Kumar ef al., 2002),

Normal onset date of monsoon and 1ts
rainfall for the peniod as a whale (1870-2004)
and sub-periods wiz.. 1870-1900, 1901-1930,
1931-1960 and 196 1-2000 were caleulated.
Time series analysis such as frequency
distribution, moving averages, standard
deviation and coefficient of varialion were
worked out for the above periods. The
percentage contnbution of ramfall through
different months within monsoon was also
worked out. The monthly and season-wise
trends were also computed through a trend
line,

RESULTS AND DISCUSSION

Indian summer monsoon (Southwest
monsoon)

The normal date of onset of monsoon
over Kerala is on 1% June with a standard
deviation of sgven davs (Table 1). varving
from 25* May to 8% Junc. Nevertheless.
there was a delay (4% Jung = 7 days) in
normal onset of monsoon during 1901-1930
though the standard deviation was the same
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Table 2: Late and earlv onset of Southwest monsoon and amount of rainfall (mm) over

Kerala dunng 1870-2004

[ s | Barly onset | Late onsel
M, Yeur Jate Ramfall | %6 Dewv. Year Date Ramnfall | %Dev
e o) =
1 1873 | 23" May | 20051 38| 1878 9% June | 29254 514
2 1874 | 16" May | 23007 19.0 | 1881 9" June | 13392 -30.7
~ 3 | 1879 | 17"May | 15774 184 | 1884 0% June | 16967 |  -12.2
4 1918 | 1M May | 11504 405 | 1985 |  12%June | 15411 203
5 11933 | 22" Muy | 23038 192 | 1900 107 June | 20277 49
b 1936 | 19" May | 18549 4.0 ] 1903 12" June | 20746 13
T 7 | 1941 | 23" May | 18661 341903 10" June | 16871 | -127
8 1949 | 23" May | 2068.6 7.0 1906 147 June | 17240 -10.8
9 1952 | 20" May | 14322 259 1908 117 June [ 20500 6.1 |
10 1956 | 21"May | 1523.2 2120 1915 15" June | 22686 17.4
M| 1960 | 147Muay | 18679 33| 1913 117 Jupe | 26660 379
12 1961 | 18" May | 29434 523 | 1935 127 June | 15653 -19
13 | 1962 | 17" May | 19489 (8] 1940 14" June | 21293 10.2
14 1969 | 17" May | 18499 43| 1942 10" June | 19446 0.6
05 [ w90 [ 19" May | 15173 215 1948 N June | 20982 86
16 | 2001 | 23" May | 16370 -15.3 [ 1958 147 June | 17444 9.7
17 | 2004 | 18" May | 14100 2701 1967 9% Tune | 2011.0 4.1 |
x| j 1972 187 June | 15733 | 1846 |
E ' 1979 137 June | 18684 33
0 | 1933 % June | 2054.0 6.3
|21 ] | 1997 G Tune | 20131 43

Mean ruintall (187120037 = 1932.6 + 3653

to that of normal. However, the earliest
(11" May) monsoon was also noticed in
1918 during the above period. On nearly
half of the occasions, the onset of monsoon
was between 4% and 15" June from 1901
ta 1930 (Fig. 1). It might be the reason for
the delay in normal onset of monsoon during
the above period, The earliest onset of
monsoon was noticed on 11" May in 1918
while belated monsoon on 18" Junein 1972,
The onsct of monsoon since last one-and-
a- half decades showed that it occurred

after 1 June on many occasions. The trend
in normal onset of monsoon alse tends to
be towards first week of June. revolving
around 1* June. The onset of monsoon
varied between 307 May and 3" June in
majority of years (32..6%), followed by June
4t - 8% (20.7% of the ycars) and May 25"~
29% (18.5% of the years). The chance of
carly occurrence of monsoon before 25W
May was relatively less as less than six per
cent of the vears only fell under that
category. Similar was the case in
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Fig. 1 : Onset of Sputhwest monsoon over Kerala during different perieds from 1870 to
2004
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Fig. 2 : Percentage frequency distribution of onset of monsoon over Kerala (1870-2004)

oceurrence of late monsoon beyond June
gt 3% a5 11.9% of the years only fell
under the category. Altogether, 71.8 per
cent of the years fell between 25th May
and 8" June (Fig. 2), mdicating that there
was no change in normal date of onset of
monsoon since last 135 years.

Early and late onset of summier monsoon
versus monsoon rainfall over Kerala

The onset of monsoon was early
(hefore 25" May) on 16 occasions {1873,
1874, 1879, 1918, 1933, 1936, 1941, 1949
1052, 1956, 1960, 1961, 1962, 1969, 1950
and 2001) out of 135 vears, accounting for
11.9 per cent of the years under carly
monsoon, Interestingly, the carly onset of
monsoon was seen only in 1990 (19% May)
after a lapse of 20 years (17" May n 1969)
inn the recent past, followed by 2001 (234
May) and 2004 (18" May). All the above
three vears recorded below normal rainfall

during the monsoon period. It reveals that
the monsoan rainfall is likely to be defiait
rather than excess if the monsoon is early
(that is on or before 25" May) as 19 per
cent of the years only recorded just above
nomal,

The belated onset of monsoon was
noticed (after 8 June) on 21 occasions
(1878, 1881, 1884, 1895, 1900, 1903, 1903,
1906, 1904, 1915, 1923, 1935, 1940, 1942,
1945, 1958, 1967, 1972, 1979, 1983 and
1997) out of 135 years, accounting for 13.6
per cent of the years under late monsoon
Out of 21 late enset of monsoon years, 42.8
per cent of the years (nmine out of 21 years)
only recorded below normal rainfall and the
year 1881 was the only one that could be
classified under meteorological drought
year, The meteorological drought is defined
when the annual rainfall was below 25 per
cent of the normal annual rainfall. 57 per

Journal of Agrometeorology/ceety/21



Dec 2005]

MONSDON ONSET OVER KERALA 166

Table 3: El Nino / La Nina associated with onset of monsoon over Kerala 1871-2004

Event Total number of | Number of late onset | Number of Early onset |
vear (Same vear /+1 vear) | (Same vear/+ | year) |

El Nino | 27 10 | 1

La Nina I8 3 3

Neutral 90 i 13

Total 135 21 L7

cent of the vears (12 out of 21 vears) noticed
excess rainfall when compared to that of
narmal if the monsoon was late. Contrary
to the above. Mathur {(1986) observed that
the late (early) arrival of monsoon over
Punjab and Harvana indicate poor (good)
ramnfall during the monsoon scason, [t
appears that the occurrence of deficit
ramfall when compared to that of normal
during the monsoon season was relatively
lhigh when the monsoon was early and no
such trend was seen when the monsoon was
late,

El Nina/lLa Nina association with
maonsoon onset over Kerala

During 1871-2004, there were 27
El Ninoand 18 La Nina episodes (Table 3).
Onset of monsoon was early on 17
ocecasions and late on 21 occasions, Of the
21 years between [871-2004 when
monsoon onset over Kerala was delayed
by 7 days or more, 10 cases werg
associated with El Nino episodes and 3 years
with La Nina episodes. Delays/ early
monsoon onset occurred preferentially in
the year +1 El Nino /La Nina, The late
onset during El Nino years was about 37%
which is higher than that during La Nina
vear (16.6%) and neutral phasc ycars

(0.8%). The percentage of early onset was
about 16.6%, 0.4% and 14 4% during La
Ning, El Nino and neutral years respectivels.

The occurrence of excess and deficit
rainfall when compared to that of normal
was seen i more or less equal number of
years. As a whole, 33.6 per cent (45 vears
out of 134) of the years recorded either
excess or deficit rainfall, Interestingly. the
rainfall range was high during excess rainfall
years when compared to that of deficit
ramnfall vears. It is also quite interesting to
notice that since last two decades there was
no excess rainfall year except in 1981, At
the same time, the oceurrence of deficit
rainfall was high in the recent past. Owverall,
there was a decrcase of 131.4 mm in
monseon ramfall. indicating a decline of 6.8
per cent over the normal ramnfall of 1933
mm. The above trend was more evident in
the rainiest months of June and July. In
addition to the above, the rainfall trend was
seen revolving around the normal or below
narmal rainfall since last 60 years instead
of excess ramfall. Interestingly. the decline
in rainfall is insignificant towards north of
kerala when compared to south Kerala as
reported by Joseph er al.. (2001}
Altogether, it resulted in acute shortage of
water during the summer months as the
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water use was more due to increase in
human population and more cropped area
15 brought under irogation. At the same
time, decling in rainfall was noticed over the
period of time which is the primary water
source. The year 2003-2004 was one of the
unprecedented drought vears, which was
identical to 1982-1983 over the State of
Kerala,
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