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ABSTRACT. The average monthly frequency of thunderstorms, its annual and monthly frequency of duration,
time of commencement and frequency of thunderstorms in relation to duration and time of commencement at three
aerodrome stations of Thiruvananthapuram, Kochi and Kozhikode have been presented in this paper. It is found that
thunderstorm activity is maximum in pre-monsoon months at Thiruvananthapuram and Kochi and in post monsoon
months at Kozhikode. Majority of the thunderstorms are of duration less than three hours and have a preference to
commence between 9 and 18 UTC in all stations whereas long duration thunderstorms generally commence between 9
and 15 UTC.
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1. Introduction

Forecasting of thunderstorms over an airfield has
been a challenging task to a meteorological forecaster
from time to time. Since thunderstorm is one of the
major aviation hazards, a knowledge of its various
climatological aspects will be handy for a forecaster while
issuing TREND forecast and Airfield warning.
Viswanathan and Faria (1962) and Krishnamurthy (1965)
studied climatology of thunderstorms over Bombay and
Pune respectively. The diurnal frequency of incidence and
duration of thunderstorms at four international aerodromes
of Bombay, Calcutta, Madras and Delhi were studied by
Rao, et al. (1971). A similar work on thunderstorms at the
aerodrome stations of Ahmedabad, Bangalore, Agarthala
and Hyderabad was done by Philip et al. (1974). Various
statistical aspects of occurrence of thunderstorms at
Lucknow airport were studied by Awadhesh Kumar
(1992). A similar study of thunderstorms at Mohanbari
Airport was conducted by Moid (1996). The present study
was taken up with a view to work out statistics of
thunderstorm occurrence at different times and months of
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the year over three major airports in Kerala viz.
Thiruvananthapuram, Kochi, and Kozhikode.

2. Data

Current ~ Weather  Observational  data  of
Thiruvananthapuram Airport for the period 1979-98,
Kochi Airport for the period 1975-98 and Kozhikode
Airport for the period 1993 - 98 were used for the study. A
thunderstorm accounted for in this study includes all those
occasions when ‘thunder heard” was reported.

3. Analysis and discussion
3.1. Average monthly frequency of thunderstorms

The average monthly frequency of thunderstorms at
each of the three stations have been worked out and are
given in Table 1. The averages have been worked out by
dividing the total number of occurrences by the number of
years of study. It is noticed that Thiruvananthapuram has
maximum average thunderstorm frequency of 14.3 in
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1

Average monthly frequency of thunderstorms

Stations Jar Fet M: \pI Ju Aug Sep Oct Nov Dec Total
Thiruvananthapuram AP 14 2.3 3 L 4 35 7 4 3.9 12.7 11.2 3 72
Kochi AP 1.5 18 6 ( 1 2.7 5.3 14.1 9.5 2.5 86
Kozhikode AP 0.2 ).2 2 9.7 53 3 i3 18.2 10.2 .2 18
April followed by May (13.4) and October (12.7). In At Kochi, the average maximum f{requency of
Kochi, May has the highest average frequency of 15.( thunderstorms of duration less than 3 hours was 9.0 in
thunderstorms with a slightly lower maximum of 14 May followed by April (8.1) and June (7.9). January
in October. Kozhikode has a maxi erage recorded the lowest average frequency of 0.7 in the above
thunderstorm frequency in October (18.2). A second category. October was the month of maximum

maximum of the order of 11
This shows that thunderstorm activity is max
months at
whereas at Kozhikode. the maximum

was seen in May and June

mum 1n prc

Thiruvananthapuram and

monsoon

in the post monsoon season. Incidence of
minimum in August (0.4), July (0.7)

Thiruvananthapuram, and in January and i
Kochi (1, 1.5) and Kozhikode (0.2. 0.2
3.2. Average annual and nie requer f

duration of thunderstorms

The average annual frequency of duration ol
thunderstorm activity at the three stations, given in Table
2, reveals that at Thiruvananthapuram 75% of

three hours,

thunderstorms were of duration le:

whereas at Kochi and Kozhikode it was only 62% and 65
% respectively. In 27% of cases the
Kochi 3-6 hour

Thiruvananthapuram and Kozhikode being 19%

] ¢

thunderstorms at

were of duration

the Mngures at
1 ¢
and LA

respectively. The occurrence of thunderstorms of duration

ie.. less

more than 12 hours was found to be very
than 1% at all the three stations

The monthly duration of
thunderstorms (Table2) shows that at Thiruvananthapuram

average frequency oI
the highest frequency of thunderstorms of duration less
than 3 hours was found to be in April (10.3) followed by
October (9.8), May (8.5)
minimum activity was seen in August.(0.4) and July (0.6)

and November (8.3). The

. Thunderstorms of duration 3-6 hours were found to be
maximum in May (3.5) and then in Aj
thunderstorm was observed in the month of
category. In the 6-9 hours duration categ
I‘L‘(wl'dL‘Li
October
the
thundersic

found to be very low.

average
recorded

frequencies

frequency of |
0.5 each. During

were

'rms of duration more than

thunderstorm activity of 3-6 hours duration (4.9) followed
by May (4.3). January (0.7) and February (1.0) were the
months of minimum thunderstorm activity. Frequency of
thunderstorms of duration more than 6 hours but less than
9 hours was maximum in May (1.6). October and April

se frequency of 1.3 and 1.2 respectively.

registered averag

In all other months, frequencies of thunderstorms of the
found
thunderstorms lasting more than 9 hours duration was

above duration were very less. Frequencies of

found negligible.

The occurrence  of

thunderstorms of duration less than 3 hours at Kozhikode

average frequency of

was maximum in the month of October (9.8) followed by

-

June (9.1) and May (7.5). The occurrence was minimum
in the months of January and February (0.2) each. In the
3-6 hours duration category. October (5.2) registered
maximum average frequency followed by November (2.7)
3-6 hours
recorded during January and February. The maximum

whereas no thunderstorm of duration was
aver:
Octob
average frequencies in all other months were negligible
except during April (0.8), May (1.0) and June (0.7).
Similarly, thunderstorms of duration more than 9 hours

frequency of 2.7 was observed in the month of

for thunderstorms of duration 6 to 9 hours. The

1ad very low frequencies.

3.3. Average monthly distribution of time of
commencement of thunderstorms
The average monthly distribution of time of

commencement of thunderstorms at 3 hourly intervals 1s
shown in Table 3. The annual average and the percentage
of occurrence in each of the three hourly intervals is also
oiven in this table. It is seen that the average monthly
occurrence is maximum during 0900-1200 UTC interval
vananthapuram (40%) followed by 1200-1500
srval (20%) and 0600-0900 UTC interval (16%).
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TABLE 2

Average annual and monthly frequency of duration of thunderstorms

Months Stations Duration (hrs IST)
<3 3-6 6-9 9-12 >12
January Trv AP 1.3 0.1 0.0 0.0 0.0
Kochi AP 0.7 03 0.0 0.0 0.0
Kozhikode AP 02 0.0 0.0 0.0 0.0
February Trv AP 2.0 0.1 0.1 0.1 0.0
Kochi AP 1.0 0.4 0.1 0.0 0.0
Kozhikode AP 0.2 0.0 0.0 0.0 0.0
March Trv AP 4.0 1.0 0.1 0.0 0.0
Kochi AP 34 1.1 0.3 0.0 0.0
Kozhikode AP 1.2 0.7 03 0.2 0.0
April Trv AP 10.3 3 0.5 0.2 02
Kochi AP 3.1 33 1.2 03 0.0
Kozhikode AP 4.8 23 1.8 05 0.2
May Trv AP 85 35 1.0 0.3 0.1
Kochi AP 9.0 4.3 1.6 0.6 0.1
Kozhikode AP 75 23 1.0 0.2 0.0
June Trv AP 32 03 0.1 0.0 0.0
Kochi AP 7.9 2.2 0.9 03 03
Kozhikode AP 9.1 13 0.7 0.2 0.0
July Trv AP 0.6 0.1 0.0 0.0 0.0
Kochi AP 34 0.7 0.0 0.0 03
Kozhikode AP 40 0.7 03 0.3 0.0
August Trv AP 04 0.0 0.0 0.0 0.0
Kochi AP 21 0.4 0.1 0.0 0.1
Kozhikode AP 23 0.5 0.2 0.0 0.0
September Trv AP il 0.7 0.1 0.1 0.0
Kochi AP 32 1.5 0.4 0.1 0.1
Kozhikode AP 2.8 0.3 0.2 0.0 0.0
October Trv AP 9.8 23 05 0.1 0.1
Kochi AP 1.5 4.9 1.3 0.3 0.1
Kozhikode AP 93 S2 27 0.3 0.2
November Trv AP 83 25 03 0.1 0.0
Kochi AP 49 33 09 0.2 0.1
Kozhikode AP 6.7 2.7 0.3 0.5 0.0
December Trv AP 2.7 0.2 0.1 0.1 0.0
Kochi AP 1.8 0.5 0.2 0.0 0.0
Kozhikode AP 2.2 1.0 0.0 0.0 0.0
Annual Trv AP 54.1 13.9 28 0.8 04
Kochi AP 530 229 7.0 1.8 1.2
Kozhikode AP 50.8 17.0 1.5 2.2 0.3
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TABLE 3

Average monthly distribution of time of commencement of thunderstorms

Months Stauons Time (UTY { commencement

2 i )1 12-15 15-18 18-21 21-24

January Trv AP 0.2 0 0.1 )5 ! 0.1 0.2 0.1
Kochi AP 0 ) ( 0.1 03 0.3 0.2

February Trv AP 0.1 ] 0.3 1.1 0 0.1 0.1 0
Kochi AP 0 04 0.3 0.4 03

Marct Trv AP - | 0.5 123 1.2 0.4 0.1 0.2

April Irv AP } ( | 3 09 03 0.7
Kochi AP - 0.2 28 4 2 1.3 1.3

Kozhikode AP 0 ( 0.7 3 42 03 1 05

May 04 5 3 06 05 1.3
( ).7 ) & 25 ] 6 22 7 1
L - 32 3 0.8 0
Jung | \P } ) R 7 ) 4 )2 0.2 07
4 s o]
Kochi Al ( 4
K kode } : 2 . )
July I p 3 ) ) 0 32
k : 3 ).8 0.6 0.7
5 2 )2 07
} kod I . L ) ).2
August 2 )1 0 0 01
4 AP 2 ).3 |8 0.5 as
K de Al 5 3 3 ).2 ) )
September Tr 5 ).4 ] 0.1 0.4
Koct ’ . 6 | 0 09

October I'rv AP ).2 3 3 SA 2.4 1.0 (4 0.4

Ko \ p ~ ( 3.3 3.( 20 1.6 1.0
Kozhikode AP 0.5 2.2 2 2 2.0 1.2 1.0
N ™ \ P 5 i 45 25 ) 03 03
Ko 04 29 29 7 0.7 0.7
K I ( 1.2 6.2 I 0.7 0.3 0.5

decem! Trv A ) 0.3 1.1 04 0.2 0.2
Kochi Al ) 5 ).5 ).7 (1.4 0.2

Kozhiko ) 3 3 0.2 0.2 0.3

Annual } 7 28 1.4 5 71 1.3
5 3.4 I ).2 18.0 11.4 10.6

! 3 s 8.2 17.5 {3 55 63

Percent 163 401 20.0 70 1 0 50
) ) 2 13.3 12.4

22.5 10 7.1 8.1
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TABLE 4

Frequency of thunderstorms in relation to duration and time of commencement - Thiruvananthapuram AP

Months Duration Time (UTC) of commencement
(hrs IST)
0-3 3-6 6-9 9-12 12-15 15-18 18-21 21-24 Total
January <3 3 0 1 9 8 1 2 1 25
3-6 0 0 0 | 0 0 0 0 1
6-9 0 0 0 0 0 0 0 0 0
9-12 0 0 0 0 0 0 0 0 0
>12 0 0 0 0 0 0 1 0 1
February <3 2 0 5 17 13 2 | 0 40
3-6 0 0 0 3 0 0 0 0 3
6-9 0 0 0 1 0 0 0 0 1
9-12 0 0 0 | 0 0 0 0 |
>12 0 0 1 0 0 0 0 0 1
March <3 T 0 7 36 19 8 1 3 81
3-6 | | 3 10 4 0 0 Q0 19
6-9 0 0 0 0 0 0 0 0 0
9-12 0 0 0 0 0 0 0 0 0
>12 0 0 0 0 0 ] 0 0 0
April <3 7 1 21 97 50 16 4 9 205
3- 0 0 12 37 6 1 1 5 62
6-9 0 0 3 5 3 0 0 0 11
9-12 1 0 | 1 1 0 0 0 4
>12 0 0 1 2 0 0 0 0 3
May <3 27 7 14 53 35 9 3 23 171
3-6 7 0 10 28 17 | 6 1 70
6-9 0 0 2 10 6 | 0 I 20
9-12 0 0 0 3 3 0 0 0 6
>12 0 0 0 I 0 0 0 0 1
June <3 7 4 15 12 5 4 3 14 64
3-6 | | 0 1 2 0 0 0 5
6-9 0 0 | 0 0 0 0 0 1
9-12 0 0 0 0 0 0 0 0 0
>12 0 0 0 0 0 0 0 0 0
July <3 1 0 1 5 1 2 0 2 12
3-6 1 0 0 0 0 0 0 1 2
6-9 0 0 0 0 0 0 0 0 0
9-12 0 0 0 0 0 0 0 0 0
>12 0 0 0 0 0 0 0 0 0
August <3 2 0 1 3 1 0 0 1 8
3-6 0 ] 0 0 0 0 0 0 0
6-9 0 0 0 0 0 0 0 0 0
9-12 0 0 0 0 0 0 0 0 0
>12 0 0 0 0 0 0 0 0 0
September <3 5 2 15 23 4 5 1 7 62
3-6 0 0 7 4 2 0 0 0 13
6-9 0 0 1 1 | 0 0 0 3
9-12 1] 0 0 I 0 0 0 0 I
>12 0 0 0 0 0 0 0 0 0
October <3 4 3 52 76 34 15 [ 6 196
3-6 0 | 14 20 4 4 2 2 47
6-9 0 0 4 4 1 0 0 0 9
9-12 0 1 0 0 0 0 0 0 1
>12 0 0 | 0 0 0 0 0 1
November <3 10 2 27 64 36 19 3 4 165
3-6 0 0 7 23 12 5 3 1 51
6-9 0 0 0 1 4 2 0 0 7
9-12 0 0 0 | 0 0 0 0 1
>12 0 0 0 0 0 Q0 0 0 0
December <3 2 | 3 19 16 3 4 53
3-6 0 0 2 1 0 1 0 0 4
6-9 0 0 0 1 | 0 0 0 2
9-12 0 0 0 0 0 1 0 0 |
>12 0 0 0 0 0 0 0 0 0




TABLE §

Frequency of thunderstorms in relation to duration and time of commencement — Kochi AP

Months Duration Time (UTC) of commencement
(hrs IST)

January

February

March

June

August

September

October

November

December
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TABLE

Frequency of thunderstorms in relation to duration and time of commencement - Kozhikode AP

Time (UTC) of commencement

Duration

Months

(hrs IST)

Total
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At Kochi, it is seen that majority of the

thunderstorms occur during 1200-1500 UTC (22.3%) and

1500-1800 UTC (21.7%) lntervals. The minimum
occurrence of 2.2% was observed during 0300-0600 UTC
interval.

The monthly distribution of
Kozhikode reveals that maximum thunderstorms occurred
during 0900 - 1200 UTC interval wh
total. A second maximum was observed during 1200
1500 UTC interval with a percentage occurrence of 22.5
The minimum occurrence (2.2%) was during the period

0300-0600 UTC.

thunderstorm activity at

o 14

2% of the

1s 36

3.4. Frequency of thunderstorms in relation to rime
of commencement

Frequency distribution of thunderstorms in relation
to duration and time of commencement in respect of
Thiruvananthapuram, Kochi and Kozhikode are shown in
Tables 4, 5 and 6 respectively.
more than 6 hours are arbitrarily taken as long duration
thunderstorms, which are only considered here

Thunderstorms of duration

Table 4 that at
long

nce around 0900

It may be from
Thiruvananthapuram
thunderstorms have
UTC in most of the months

when it commences before 0600 UTC.

seen
most of the
a tendency to comme

duration

except in June and October,

At Kochi (Table 5), majority of the long duration
thunderstorms 0900-1200 UTC in
all the months except in March, July and November,
when it has a preference to begin between 1200-1500
UTC . However there are isolated incidents of formation
of long duration thunderstorms between 1500-1800 UTC
in May, June and September between 1800-2100 UTC
during February and August and between 2100-2400 UTC

begin between

interval in January.

At  Kozhikode (Table 0),
thunderstorms of duration more than 6 ho
between 0900-1200 UTC in May, September, October and
November, between 1200 and 1500 U l( in March
April,- June and August and between 1500 and 1800 UT(
in July. Thunderstorms of duration of more than 6 hours
are not observed in January, February and December.

majority of the

rs commence

2(April 2001)

4. Conclusion

The study reveals that the thunderstorm activity is
maximum in pre-monsoon months in Thiruvananthapuram
and Kochi and in post-monsoon months at Kozhikode
[ncidence of thunderstorms 1s minimum during monsoon
season in Thiruvananthapuram whereas at the other two

is during winter. though a general decrease is

statons 1t

noticed during monsoon months. The average annual

frequency of duration of thunderstorm activity reveals that

majority of the thunderstorms are of duration less than 3
hours at all the three stations. The distribution of time of
commencement of thunderstorm shows that a maximum
% thunderstorms commence between 0900 and 1200
UTC at Thiruvananthapuram, 44% in 1200-1800 UTC
interval at Kochi and 59% between 0900-1500 UTC at
Kozhikode. Majority of long duration thunderstorms (i.e.,
hours) at Thiruvananthapuram
between 0900 and 1200 UTC
Kozhikode most of the
duration more than 6 hours show a tendency
between 0900 and 1500 UTC. —

of 40

duration more than 6

commence whereas at
Kochi and thunderstorms of

to begin
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