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A study on effective monsoon and dry spells of short return periods

during monsoon months in two north Bengal districts
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ABSTRACT. This article uses daily rainfall data (April-October) &f Cooch Behar (1971-90) and
Jalpaiguni (1972-90), the two predominantly rainfed farming districts of Terai zone of West Bengal, to study the
nature of different rainlall parameters of this area. It was observed that the mean date of Onset of Eflective
Monsoon (OEM) of this region is about one month in advance from the normal occurrence of monsoon over
Kerala. However, the monsoon rains, here, retreat at about the same time with those of Kerala. Distribution of
the duration of dry spell has been studied to have some idea ofthe nature of critical dry spells during the mon-
soon season. The anticle also examines how prolonged. on the average, are the monsoon brezks for different
return periods. Expected length of dry spell (in days) for 2, 5. 10 and 20 years return periods have been

estimated with the help of suitably fitted curves for each location.
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1. Introduction

In the present study, daily rainfall data from
April to October of 20 years (1971-90) for the district
of Cooch Behar and those of 19 years (1972-90) for
Jalpaiguri district were critically analysed to [ind
out Onset of Effective Monsoon (OEM). End of
Effective Monsoon (EEM) and some other relevant
statistics following the technique of Ashoke Raj
(1979).

2. Methodology
(a) OEM & EEM

Raman (1974) has defined the terms ‘OEM’ and
‘EEM’ to work out some meteorological parameters
in the case of Maharashtra state. But the Terai zone
of West Bengal being predominantly high rainfall
(on the average more than 60 mm/week) area. the
second criterion of Raman’s definition has been
modified accordingly to suit the situation of two
north Bengal districts under consideration. The
modified definitions of OEM and EEM as used in
the present article are as follows :

3—716 IMD/s

Suppose during the monsoon months of a year,
a particular region having average daily evapora-
tion of ‘¢’ mm, gets x' mm rainfall at the first day
during the commencement of seven days’ spell with
total rainfall of 'X" mm. Then, this seven days’ spell
satisfying the following three criteria may be
defined as the OEM week :

D= >e
(i) X > (7e + 10) and

(zif) at least four of the seven days have daily
rainfall > 2.5 mm.

Similarly, if the region receives x' mm rainfall on
the last day during an end of seven days’ spell with
total rainfall of X’ mm, then this seven days’ spell
may be defined as the EEM week, provided the
following criteria are satisfied :

(i) x" > e
(i) X' > (7e + 10) and

(iii) at least four of the seven days have daily
rainfall > 2.5 mm.
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TABLE 1

Estimated parameters of minfall charactenistics of Cooch Behar

and Jalpaiguri

Particulars Cooch Bghar Jalpaigun
Mean date of OEM 29 April 26 April
Median date of OEM 27 April 25 April
Mean dewiation from 9 days 6 days
mean (OEM dates)
Quanile deviation (OEM 9 days 8 days
dates)
Earliest probable date of 20 April 18 April
OEM (p = 0.50)
Latest probable date of & May (4 May
OEM (p = 050)
Mean date of EEM 2 October 30 September
Median date of EEM 1 October 3 October
Mean deviation from 8 days 6 days
mean (EEM dates)
Quanile deviation (EEM) 8 days 9 days

Earliest probable date of

EEM (p = 0.50)
Latest probable date of 11 October 9 October
EEM (p = 0.50)
Avzrage number of dry 6 5
spell/year

(4 days or more)
Averuge deviation of dry 6 days 64 days
days/year
Average number of CDS/ 0.5 day 0.5 day
year
Average amount of rainfall  110.9 mm/ 924 mm/week
in OEM week week
Range (rainfall during 56-193 mm 37-171 mm
OEM weeks)
Average amount of rainfall 1583 mm/ 1542 mm/week
in EEM week week
Range (rainfall during 45462 mn/ 76-283 mm/week
EEM weeks) week

25 September

21 September

(b) Critical Dry Spell

A sequence of days with nil or trace (< 2.5 mm)
amountofdaily rainfall is called a period of dry spell.
Such a sequence of ten days or more is termed in this
article as a period of Critical Dry Spell (CDS).

(¢) Return Period

Return period of run of dry days of a certain
length is calculated as the ratio of the number of

N
NN

LEGEND

% COOCH BEHAR
-
J JALPAIGURI

T

N\
AN

N

E: O o

TR
LR

.
)

¥
RN

NNNNAN

N

FREQUENC Y

0
=

W
NRNNN

AR

DURATION (DAYS)

Fig. 1. Frequency distribution of duration of dry spell

years of record to the rank number of the specified
run. The rank of different runs is determined in the
following manner as suggested by Singh (1973).

All the recorded runs of dry days obtained from
daily rainfall data of several years are first arranged
in descending order according to their length and
then given rank numbers. If the run of a particular
length has occurred ‘n’times and there are 'm’runs of
length higher than this run, then the rank number of
this particular run is taken as m + n.

3. Results and discussion
(a) Cooch Behar

Analysis on 20 years’ rainfall data, as mentioned
in earlier section, showed OEM between 26 April-2
May with an average rainfall of 111 mm/week (Table
1). The mean and medium dates of OEM were 29and
27 April respectively. Both of the mean deviation
from mean and quartile deviation of mean dates of
OEM of different years were found to be 9 days.
Therefore, the earliest and latest probable dates of
OEM were 20 April and 8 May respectively. The
effective monsoon  ceased  between 30
September—6 October, with an average rainfall of
158 mm/week.

The range of amount of rainfall during OEM
week in different years is between 56— 193 mm/week
and that of EEM week between 45—462 mm/week.
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Date of onset Date of end Duration of CDS
Year
Cooch Behar Jalpaiguri Cooch Behar Jalpaiguri Cooch Behar Jalpaiguri
- 1971 9 April — 10 October — 14-23 May —
1972 10 May 14 April 24 September 29 September - -
1973 23 April 27 . 1 October 3 October — -
1974 27 . 20 30 September 5 20-30 May 5-20 August
' , 8-18 August
1975 23, 23 1 October 30 September - -
1976 30 1 May 6 5 October — -
1977 14 ., 13 April 3 4 -~ =
1978 19 May 19 24 September 24 September —_ -
1979 13 14 May 8 October 8 October - 17-28 September 25 May-11 June
17-29 September
1980 15 4 26 September 28 September 9-18 -
1981 27 April 14 20 11 — 25 May-3 June
1982 26 ., 15 April 20 20 17-27 May 24 May-2 June
1983 2 May 30 24 - 24 W —_ -
1984 25 April 25 ., 3 October 18 October 6-15 August 24 September-
5 October
1985 14 May 4 May 29 September 15 - — 20 September-
1 October
1986 27 April 27 April 12 October 9 " 23 May-1 June 3-15 August
1987 26 2 ., 1 " 17 " 11-21 May 12-24 May
1988 16 ., 20 26 September 30 September — 30 May-14 June
1989 15 May 15 May 7 October 15 October — —
1990 17 April 29 April 7 30 September - —

The amount of weekly rainfall for both the cases is
much above 35.2 mm which is the value of (7e + 10)
mm, where the value of average daily evaporation
(¢) is 3.6 mm for Cooch Behar.

(b) Jalpaiguri

In Jalpaiguri, the OEM was observed between
23-29 April with an average rainfall of 92 mm/week
(Table 1). Mean and median dates of OEM were 26
and 25 April respectively. Mcan deviation from
mean and quartile deviation obtained from the-
mean dates of OEM data were 6 and 8 days respec-
tively. Therefore, the earliest and latest probable
dates of OEM were found as 20 April and 2 May res-
pectively. The monsoon rain was observed to retreat
between 27 September—3 October with an average
rainfall of 154 mm/week (Range: 76—283mm/
week),

Here also, it was observed that the weekly rain-
fall during OEM and EEM weeks in different years
was much above 34.5 mm, which is the value of
(7e + 10), where the average daily evaporation (e) of
Jalpaiguri is 3.5 mm.

The frequency distribution of the duration of dry
spell showed that during the monsoon months of a
year in both the districts, one could expect, on the
average, one dry spell of length of 6 days and
another spell of either 7, 8 or 9 days’ duration
(Fig. 1).

In Cooch Behar, total number of CDS was
found to be nine during the years 1971-90, of which
five occurred during later part of May, two in the
first part of August and remaining two in the later
part of September. In the case of Jalpaiguri total fre-
quency of CDS was observed to be ten during the
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Fig. 2. Best fit curves of the length ol dilferent runs and corres-
ponding return periods

Period 1972-90, of which five occurred towards later
part of May. two in the first part of August and
remaining three towards the later part of September.
This showed that the distribution of the occurrence
of CDS was more or less uniform in both the dis-
tricts under consideration (Table 2).

The values of the length of different runs as
obtained from the daily rainfall data were plotted
against corresponding return periods [calculated
through the procedure as described in section 2 (¢)]
on logarithmic graph paper and the curves of best
fit were drawn by inspection separately for each dis-
trict. In both the cases, it was found that the fitted
curves had very small departure from straight lines
(Fig. 2). From the fitted straight lines. 2. 5. 10 and 20
years' expected length of dry spell (in days) was
estimated for both the places. The estimated values
of duration of runs for various return periods are
given in Table 3. In this Table. the N years values
(N = 2, 5, 10 or 20) of length of run (of dry days) is
the maximum duration of dry spell (in days) which
will be equalled or exceeded on the average. once in
N years, eg. once in every S-year period. the maxi-
mum break in monsoon may occur, on the average,
for 8 days or more at Cooch Behar and for 14 days
or more at Jalpaiguri.

4. Conclusions

() The result of this study revealed that
although the retreat of monsoon in this part of Terai
zone of West Bengal occurs about at the same time
of withdrawal of monsoon rains from the rest of
India, the onset of monsoon in this area is much
advance (last part of April to early May) in
comparison to that of Kerala (normal monsoon
date according to IMD, June 2) where the southwest
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TABLE 3

The estimated values of duration of runs for various
refurn periods

Maximum length of dry days likely to be
equalled or exceeded once in N years

l.ocation

N = 2 5 10 20
Cooch Behar 6.2 82 10.5 13.0
Jalpaiguri 93 142 185 23

monsoon hits its first spell in the Indian Peninsula.
It may. therefore, be assumed that the arrival of
monsoon rains over this part of West Bengal has no
relation with the onset of monsoon at Kerala. As a
result, contrary to other parts of West Bengal, this
region experiences about 5 months’ duration of
monsoon rains. i.e. on the average 1-2 months more
than southern part of West Bengal.

(ii) In this region, there is possibility of
occurrence of dry speil of 10 days or more once in
every 4 years. on the average: the starting date of this
dry spell being any time during around 3rd and 4th
week of May. ie. after around 20-30 days from the
day of onset of monsoon, Again, such a dry spell
may appear once in every 8 years, on the average,
around 2nd and 3rd week of September. There is
also possibility of another such spell of dry days in
this area in every 10 years, on the average, anytime
during 1st and 2nd week of August.

(iiiy 1tis observed that, on the average, once in 2,
5,10 and 20-year periods, the maximum duration of
monsoon break may occur for 6, 8, 10 days (or more)
and 13 days respectively at Cooch Behar. During
the same 4 specified periods, the maximum break in
monsoon may occur for 9. 14, 18 and 22 days (or
more) respectively at Jalpaiguri (Table 3).
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