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ABSTRACT. Frequencies of wet and dry spells at eight stations Dindori, Peint, Chandor, Yeola,
Kalwan, Sinnar, Satana and Nasik in Nasik district for the southwest monsoon period are studied.
The study is based on the daily rainfall data of the stations for 50 years from 1921 to 1970. It is seen
that the frequencies of rain spells of less than five days are common and high for all stations and
there is a general decrease in the frequencies for spells more than five days. The same analogy is
noticed in dry speils also. The effect of persistence, the number of runs of different durations expected
only on chance are also worked out for both wet and dry spells for all the stations. The effect of
orography on the frequencies is very well reflected, lower wet spells being more on the windward side

of the hills and higher dry spells in the rain shadow region.

1. Introduction

The southwest monsoon is the main season which
provides rainfall for almost entire country and the
economy of the country is mainly depencent on the rain-
fall of this szason. Studies on the various aspects of
rainfall for various districts/states have been undertaken
by various workers. Among them, the frequency distri-
bution of wet and dry spzlls over various places/districts
are also noteworthy. Raman and Krishran (1960) have
studied the wet & dry spells at five stations on west coast
of India. Guota (1966) studied the frequency of wet &
dry spells at five stations in Rajasthan. Manohar ¢/ al.
(1978) studied the wet spells and persistence of daily
rainfall in Raichur. Chowdhury (1979)analysed the dry
spell and probabilities in Maharashtra and confirmed
that hard core of drought is located over Ahmednagar
disirict in Maharashtra and fitted a theoritical distri-
bution to the dry spells. Mukherjee er al. (1979, 1980 &
1980) have studied the seasonal, monthly and pentad of
daily rainfall over Satana district, central Madhya
Maharashtra and also over Nasik district. Choudhury
(1981) studied the probability concept of wet & dry

spells of six stations over Bihar while Kamite (1981)
studied the persistence in sequences of wet and dry
pentads over Bombay.

In the present paper, a similar study for wet as well
as dry spelis for eight stations in Nasik district, Dindori,
Peint, Chandor, Yeola, Kalwan, Sinnar, Satana and
Nasik is"undertaken. The stations are so situated that
if taken together they may be considered to represent
rainfall distribution during S.W. monsoon period in
Nasik district. Nasik district lies between Lat. 19°31’'N
& 20°52" N & Long. 73° 16’ E and 74° 50' E with
an area of 15582 km?2 or 6015 sq. miles. The western-
half of the district is a hilly area in the Western Ghats
with an elevation ranging from 600 to 900 m. The
eastern-half is comparatively plain with an elevation
ranging from 300 m to 600 m. The general direction of
the mountain range is northsouth on the west, with a
lone range running west to east almost in the middle of
the district.

The study has been made of the daily rainfall data for
the period 1921-1970 for the monsoon season June to
September, Forthe purpose of this study, a day is
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TABLE 1

Average and extremes of rainfall in em (1921-1970)

Average Maximum Minimum
Station r —A —_ —— St \
Jun to Jun to
Jun Jul Aug Sep Sep Jun Jul Aug Sep Jul  Aug Sep Sep

Satana 10.19 9,57 7.71 12.42 39.90 19.05 26.29 ; . 0.00 0.00 5.53

Sinnar 8.52 15.42 9.83 14.84 48.63 . 32.03 27.99 y J 0.00 0. 21.15

Kalwan 11,29 20.61 13.48 14.64 60.01 59.46 : . 2 . L 23.03

Chandor 11.47]15.69 11,12 14,36 52.65 28.83 31.59 32.49 . 3.84 2. . 23.10

Dindori 10.88 24.63 15.91 13.85 65.28 29.76 64.56 35.00 0.00 7.69 4. . 35.07

Peint 24.34 99.43 65.93 37.81 228.05 71.27 209.49 155.42 0.99 43.71 . 101.68

Yeola 11.88 10.90 8.23 12,96 43.98 40.41 31.15 22.71 0.25 1.95 1. . 000.0

Nasik 9.92 19.30 12.49 12.68 54.27 32.15 38.64 43.07 0.00 4.36 0. : 27.43

TABLE 2

Rainy days (days with rainfall - 0.01) during 24 hours from 0830 to 0830 IST

Average Maximum Minimum
A e —————————y S —_—A T ( A 2l
Jun to Jun Jun
Jun Jul Aug Sep Sep Jun Jul  Aug Sep ot Jun Jul Aug Sep to
Sep Se|

——————

Satana ; : . i ) 70

Sinnar 5 ; . i . 2 82

Kalwan . : 8. 3 2 2t %0

Chandor 4 . . . 3. 83

Dindori . . - . . : 94

Peint

Yeola

Nasik
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classified as a rainy day if 0.01" or more of rain has
occurred during 24 hours period ending at 0830 IST
on the day. Tables 1 & 2 give the average maximum
and minimum amount of rainfall and number of rainy
days during each of the S.W. monsoon months, viz.,
June-September as a whole. The tables are self
explanatory and mainly intended to gi.ve a gene.ral
average picture of rainfall in the area during the period
under study.

It is realised that when the sequences are considered
for individual months, a few spells of longer durati'on
would get split themselves in to shorter ones during
the process as a consequence of the definition _of .th.e
spells. Wet spells up to 10 days are tabulated as 1f1d1vn-
dual spells but spells exceeding 10 days are indicated
as a single cumulative figure. Table 3 gives frequency
of wet spells for S.W. monsoon period as a whole

for all eight stations.

2. Expected frequency

In order to get anidea of the effect of persistence, the
number of runs of different durations expected only on
chance are worked out. The method followed for the
present study is same as that used by Jorgensen (1949).

The probability of rain occurring on chance on any
one day p=Number of rainy days/Total no. of days in
the period concerned, p for each station for thfa S.W.
monsoon period and the number of rainy days in each
month and also for the whole season are given in Table
4. The expected frequency of runs of rainy days of
different lengths are calculated from Cochrans (1938)
formula and are givenin Table 3.

If f isthe frequency of runs of length r wet days out
of m triméllls having p as probability of occurrence during
the unit period g=1—p and 1<<r<m—I

f =2pq+pg¢m—r—1)

rm

where,
m=122 (June-+July+August-+- September)
r—Number of days (I, 2, 3 etc.)

3, Frequency distribution of wet spells

Tables 3 & 5 give the frequency distribution values
for wet and dry spells.

3.1. Wet spell

The average yearly number of such spells are also
given in the Table 3. The lowest value 10.7 and highest
value 20.5 are noticed for Peint and Yeola respectively.
Table 3 shows that the wet spells of shorter duration

<5 days are most frequent in all stations. The most
common among them is that of 2 days. It may be noted
that value is highest for Yeola 446 + 229 = 665 while
the lowest is noticed for Peint 122 - 66 = 188. The
figures for wet spells > 10 days are also not uncommon,
the figures being lowest for Satana 6, Yeola 9 while the
highest is noted for Peint 138. These differences in
Peint and Satana/Yeola are due to their situation with
respect to orography. Peint being on the windward
side and Satana/Yeola on the lee of the Western Ghats.
From Table 4, it may be seen that lowest probability of
wet days is 0.348 against Satana while highest value
0.722 against Peint.

The expected values up to spells of 5 days are not
agreeing with the observed values. However, there is
some agreement above this spell and up to 10.  The
formula of Cochran does not fitin for these stations.
This is in agreement with the conclusions of earlier auth-
ors Raman er al. (1960) & Gupta (1966) in respect of
stations for west coast and Rajasthan district.

3:2. Dry spells

The observed frequencies are indicated in Table 5
for dry spells. As mentioned earlier for wet spells,
the most common among them is for frequencies less
than 2, the value being lowest 260 for Peint and
highest 595 for Yeola. The average yearly number of
such frequencies are also indicated in the Table. The
lowest being 8.9 for Peint and highest value for
Yeola (21.2)& Satana (18.9) are noticed.

The figures for dry spells > 10 days are also not
uncommon . The figures being lowest for Peint (24)
while the highest (81) is noted for Satana.

It may be noted that even though the observed
and expected frequencies do not have any agreement up
to spells of 5 days as noticed in wet spells, there is a fair-
ly better agreement for subsequent spells. However,
the applicability of Cochran’s formula for tropics is to
be investigated further.

Table 6 shows the frequency of number of years of
dry spells lasting full month, For Satana, Dindori and
Nasik there was only one year in June and for Kalwan
there were two years while for Satana & Sinnar there
was one year in August while for Satana & Sinnar the
corresponding figures are 1 & 2 during September for
the entire period of 1921-1970 when they remained dry
during entire month, It is, however, interesting to note
that during the entire period all the eight stations
remained wet and received some rainfall during July.
Also, it may be noticed that Chandor, Yeola & Peint
had remained wet all these years.



Sl6

V. MOHAN et al.

TABLE 3

Frequency of wet spells — Southwest monsoon season (1921-1970)

Dindori Peint Chandor Yeola Kalwan Sinnar Satana Nasik

Days ————Hr—— —r— P e A s A —_—

Obs. Exp. Obs. Exp. Obs Exp. Obs. Exp. Obs. Exp. Obs. Exp. Obs Exp. Obs. Exp
1 215 476.4 122 363.4 320 825.0 446 868.4 328 697.6 322 7?3.477 7408 891 ,9__‘2-;3 :02.:
2 116 308.9 66 260.1 154 338.4 229 346.9 163 360.4 159 366.5 216 307.9 147 372.5
3 88 199.4 137 186.4 86 190.6 131 138.8 94 186.3 82 172.7 100 106.3 95 209.5
4 44 128.9 41 133.8 61 9.6 73 55.5 67 96,2 61 81.4 64 36.7 62 118.0
5 29 83.4 22 959 38 46.9 51 22.2 41  49.7 32 38.3 37 12,7 51 66.3
6 32 53.9 26 o68.7 37 23.3 25 R.9 26 25.7 39 18.1 23 4.4 43 37.3
i 25 34.8 17 49,2 2R 1.5 21 3.3 23 13.3 27 8.5 13 1.5 23 21.0
8 18 22.5 21 355 1|7 it 10 1.4 25 6.9 26 4.0 7 0.5 27 11,8
9 15 146 12 253 20 2.8 4 0.6 2] 3.5 17 1.9 6 0.2 17 6.6
10 15 9.4 10 I8 15 0.7 6 0.2 14 1.8 1 0.9 5 0.1 15 3.7
=10 103 138 6] 9 42 44 6 73
No. of years 48 17 50 49 47 48 49 50
Yearly average 14.6 10,7 16.9 20.5 17.9 16.8 18.6 16.2

TABLE 4 The probability ¢ & numkter of dry days for each

Number of wet days in each month and in the season as a whole and
probakility *p’ on chance

Station Jun Jul Aug  Sep Junto  p’
Sep.

Satana 407 680 503 496 2086 0,348
Sinnar 405 962 884 528 2779 0.475
Chandor 482 1073 933 642 3180  0.521
Kalwan 412 982 884 562 2870 0 500
Dindori 530 1302 1240 749 3821 0 632
Peint 693 1388 1128 931 4145 0.722
Yeola 454 760 662 535 2411 0.403
Nasik 493 1193 1103 675 3464 0.567

month and for season asa whole are given in Table 7.
It may be noted that the lowest value of probablity is
0,278 for Peint while the highest value 0.652 is noticed
for Satana. The distribution ol dry spelis is also show_
ing the effect of orography.

4. Conclusions

(#) There is fairly an equal distribution of wet and dry
spells up to spells of 10 days.

(if) The frequencies for spells up to 5 days for both
wet and dry are quite high.

(1if) The observed frequencies and expected frequen-
cies do not show any agreement up to spells of 4 to §
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TABLE 5

Frequency of dry spells — Southwest monsoon season (1921-1970)

Dindori Peint Chandor Yeola Kalwan Sinnar Satana Nasik
DayS f_**"'k‘*—"ﬂ f—'—)-——_\ __A_,;_‘ e A-_—‘l _‘J"—_\ f—_A N —A - —'A—"'_\

— — ! - —
Obs.  Exp. Obs. Exp. Obs. Exp. Obs. Exp. Obs. Exp. Obs. Exp. Obs.  Exp. Obhs. Exp.

873.6 181 836.0 318 825.0 399 605.0 342 754.8 303 708.9 300 486.2 334 860.0

301.6 79 230.4 147 338.4 196 358.3 160 358.4 156 369.2 175 314.5 141 369.3
104.1 48 63.5 103 190.6 116 212.2 78 170.4 90 192.3 105 203.4 66 158.6
35.9 25 17.5 9 94.6 84 125.7 75 80.9 70 100.1 60 131.4 58 68.1
12.4 13 4.8 46.9 57 74.4 41 38.4 49 53.1 75 85.1 28
4.3 16 1.3 23.3 38 4.1 27 18.3 26 36 33
1.5 13 11.:5 27 26.1 19 8.7 29 33
10 5.7 15.5 4.1 21 . 21
2.8 9.2 2.0 13 : 24
5.4 0.9 . 17

81

TABLE 6 TABLE 7

Frequency of years when dry spells lasted for a full month No. of dry days in each month axnd for the season as a whole and
the probablity ¢ on chance

) Jun
Station Station Sep to g=1—p

Sep

Satana - Satana : ] 3892
Sinnar Sinnar 5 3077
Chandor Chandor 7 2920
Kalwan - Kalwan 5 & 2864
Dindori Dindori 2035
Peint : . Peint 586
Yeola - - Y eola 5 : 3567

Nasik Nasik 2636
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days in both wet and dry spells but, however, it may be
stated that there is fairly a better agreement noticed
in dry spells. The Cochran’s formula does not fit in
for wet and dry spells. This is in agreement with the
conclusion of earlier studies also.

(iv) All the eight stations had received rain and
remained wet throughout July for the entire period
1921-70.

(v) Theeffect of orography is very well reflected in the
frequencies of wet and dry spells, wet spells being more
at the stations on the windward side of hillsand dry
spells at the stations in the rain shadow regions.
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