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Rainfall persistence in India during May-October
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ABSTRACT. Ten years' (1951-1960) daily rainfall data of India for the summer season (May-
October) for about 93 representative stations have been analysed with a view to study the rcrsistrm-y
pattern of the oceurrence of rainfall. The olserved frequencies of rain gpells of various lengths are
found to conform closely to the logarithmic model Sy a..r",", (where S, is the number of sequences
of length r; @ and x being parameters determinable from the data). A chart showing the spatial distribu-
tion of the parameter x designated as the *‘persistence parameter’ is presented. A nomogram that
can be used for finding the probability of rain on the rth day if the preceding rain-spellis of r-1 days
duration has been prepared. Some sample charts giving rainfall probability on the 2nd, 6th and 10th
day with preceding spellof 1, 5. 9 days duration respectively are also presented and results discussed.

1. Introduction

It is well-known that weather sequences at
any location are not entirely unrelated to
one another and that certain weather types
exhibit a tendency to persist. Great emphasis
is being placed in these days on objective
methods of forecasting. In searching for
objective methods of forecasting weather, it
is natural to look upon the theory of per-
sistence as a possible basis. A good deal of
work on these lines has been done as far
back as 1916. Newnham (1916) has studied
the persistence of wet and dry spells of
weather. Gold (1929) advanced a method of
examining persistence of one type of weather
and subsequently Cochran (1938) extended
Gold’s investigation to types of weather
having unequal probability. Srinivasan (1954)
gave the analogue of Cochran’s formula when
probabilities vary with respect to time. The
studies of Gold, Cochran and Srinivasan are
based on the theory of runs applied to the
distribution function of the combined data
of wet and dry sequences. Jorgensen (1949)
investigated the persistence of rain and no-rain
periods during the winter at San Francisco
and defines a “Skill score” for forecasts based
on persistency. Williams (1952) applied the
logarithmic model to the sequence of wet and

dry spells. Ramabhadran (1954) applied the
Williams® logarithmic model to the daily
rainfall data of Poona during the monsoon
season. Srinivasan (1959) gave a generalised
model that is suitable for describing weather
persistence. These studies indicated that it is
possible to give an objective forecast of the
probability of rainfall persisting for one or
more days.

A very important factor to be reckoned
with in the agricultural economy of India is
the summer monsoon. The date of onset of
the southwest monsoon, its duration and the
date of withdrawal as also the intensity of the
monsoon rainfall vary considerably from
year to year. A special feature of the monsoon
is that it is not made up of a long continuous
period of rainy days but the rainfall in many
parts of the country occurs in spells lasting
for a few days and is interspersed by spells
of rainless days. The durations of wet spells
and dry spells during monsoon and the proba-
bility of further continuance of rain after
it has occurred continuously over a certain
number of days are factors of great interest
to the Indian farmer to plan the agricultural
operations, Though the period June to
September is taken as the southwest monsoon
geason in India, the monsoon rainfall will be
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fully covered oniy if rainfall from Mayv to
October 1s taken into consideration. The
purpose of this paper is to apply the loga-
rithmic model suggested by Williams to the
10 years' daily rainfall data (May-October)
of about 93 selected stations in India, with
a view to forecasting the continuance of a
spell.

2. Theoretical representation of the frequencies of rain-
spells of various lengths

Cochran (1938) studied the problems of

runs for two weather types and gave the
formula —

Sem=N[p q{2--q(m—r—1)}]

for determining the frequency of rain period
of various lt‘nut!h o\p@(lml primarily on
chance,

In the above equation

fr.m. =

frequency of spells of length » out
of m

r = length of spell
m = number of days in the season

p == the random probability of occur
rence

7= (1I—yp)
N = number of years of data

An alternative approach to this problem is
based on the assumption of weather persis-
tency, t.e., the longer a spell of weather of
one type, the more likely it is to last another
day. Williams (1952) made use of the logarith-
mic series o «7/r which has been found suita-
ble to deseribe a series which exhibits such
characteristics,

Determination of the parameters a,

Let s,
the frequency of rain spell of length 1
r respectively and

8oy Byon svmigis v i wid St H'Irll'wnt

» 2, 3

i h
S=Zs and T} = X s
1 1

the

first moment (total nuwmler of rainy day.)
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n
Ts = X

1
We have s, =

#*. the second moment.

axr'r, ()«

2 8 — N —

a log,. (1—ur)
'1‘| =Xy Xr=Faquar
= a x/(1—ur)
and g =28 X 1?
a x/(1—z)®
From (2) and (3} we get
T3ENT—T,)
(Ty—T)/T,s

and x

(Yule 1944)
Willlams has given the solution

S = aloge (147, /a)

x = T/(T)+a)

Method of obtaining & and z for given S and
7' has been given by Williams (1949).

The quantities « and « have been _computed
for all the 93 stations and are given in Table 1.
Significance of the parameter

n
Sinee S = g =
1

—aloge (1)

and 7 =

sr = a x/(l—z)

"
2rx
1

We have T'\/S = &/ {—(1—) loge (1—x) }
t.e., the quantity = depends on 7',/8, i.e., the
average number of rainy days per sequence
and hence the quantity = will be the same for
stations having the same number of rainy
days per spell. The quantity = can be desig-
nated “persistence  parameter” since it
depends on the average number of rainy
days per sequence,

After determining the values of the para-
meters a and & we now proceed to utilise
these in obtaining the probability of rainfall
on the #th day if preceding r—1 days have
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rained. Let s, $s,85,....5 be the actual fre-
quencies of rain-spells of length 1,2, 3. .. .rete
and S;, S, Sgy. ... Sr be the correspond-
ing cumulative frequencies, i.e.,

n
Sr= 2 s
r
n
S =2 &
1

Total number of rain-spells of at least r days
duration is Sy and of (r—1) days duration is
Sir—1). Hence out of S,_;, occasions, on S,
occasions rain has persisted till the rth day.
Hence the probability of rain on the rth day
if it had rained during the preceding r—1 days
js—

Pr=Sr/Sr-—l

a :r’."r—f_?i;r"'?"lf(r-l-1} R
a1 [(r—1) + a 2rfr +

_ o Mr+ar+)+....]
~ a1 [Ifr—T) + 2r + ... 149

- a for large valu-s of r

Thus we get an interesting and important
result that the persistence probability P,
tends to be the value of the parameter x; in
other words the marimum value of P, is the
parameter value x itself.

Equation (4) can be written as

o a? ar—1
- 1:—:—3-)— z+ 54 ;‘jl)
rs N - a® ar—2Y
+g+ - J—\ 2+ 5+ '"1’—2)

r-1
—loge (1—z)— 2 @'fr

== — L 0<a<l  (B)
— loge (1—z) —Z @'fr
1
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Fig. 1. Distribution of parameter

P, has been computed for various values of
x=-40, +50, 60, 70, 80, -90, -95 and are
given in Table 2. A nomogram for finding the
value of Pr for known 7 has also been given.

3. Results and Discussion

1. Daily rainfall data of 93 stations in
India during the season (May—October) for
the years, 1951--1960, were used for the
present study. A day with rainfall 2-5 mm
or more is designated as a rainy day (consis-
tent with the criteria adopted by the India
Meteorological Department). From this
data, the frequency of spells of rainy days of
various lengths was found. These are pre-
sented in Table 1. It will be seen that the
length of rain-spell in a place is directly
related to the total number of rainy days
there.

2, The parameter x has been estimated
for each one of the 93 stations and are pre-
sented in Table 1 and plotted in Fig. 1.
The parameter z as already mentioned ear-
lier is the stochastic probability of the
persistence of rain. Consistent with the
known climatological features of the country,
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TABLE 1
Station Lo sin-spell inodays per v
o A . = = a @
1 g 3 | 3 [ 7 N 4] 10 1o

Ruichur (O hs 165+ 2 5 3-3 -1 04 -2 -l (I -1 0 Q-1 3388 37
("al. 19-31 O 2 ek a-d ]l 018 00N 0-05 02 -0l o 0y

Hu“wi,,,.'. Ohs 15-4 05 2y ] N ed -2 e ] e -0 00 3543 6o
Cal 20120 6-38 2.5 415 033 028 0eld O-07 04 0-02 0-02

Masulipataum  Ohs 15:2 52 40 17T 0203 02 002 000 00 01 2305 -6
Cal. 17:91 G018 284 147 0esl 047 0028 0-17 010 0-06 0 11

Madras Ohs -3 6-3 18 s 02 002 0l 00 00 00 -4 34-02 .51
(‘al, IS-56 500 [-=2 074 u-32 O 0 007 0-03  0-01 0-01 0-02

Trichy (s 13-6 45 03 =7 0] (TR 1) o -0 (LRI LI 30-75 48
Cul. 476 354 1403 004l 0016 0406 0-03 001 < 001 0l

Panmban Ohs, 302 -7 06 ¢ e =2 -] -1 -0 0-0 0.0 759 .04
Cal, 480 1560 0466 032 0-1G 009 0-05 0 03 o-0- 001 0-0

Culicut Ohs 96 47 20 1-2 0.3 3 s 00 14 0-4 1-9 9-40 -y
Cal S:T3 402 2940 14700 1023 006 D76 060 050 0-41 2 a7

Trivandrum Obs 12-7 5:8 2.5 13 10 08 05 05 05 045 0.9 15-31 -83
Cal. 12:71 5:27 2-492 |.52 2003 0060 0:43 00832 0024 0-79

Mangalore Ohs S3300 22 1 T T 10 04 G4 -4 2.7 G-00 -94
Cal, G490 3-05 191 135 1.0 0 A6 0053 0-44 037 2.84

Hyderahad Obs. H-T 43 801 18 10 083 00 00 0:0 00 0.0 2780 -63
Cal. 17-31 5-52 232 110 035 0 20 0416 0-00 0-05 0-03 0-03

Calingapatam  Ohs 127 39 40 13 07 02 04 01 0.0 el 00 2530 -67
Cal, 16:93 5-68 2.5+ [-2% 0-6i% 0-3%5 0 22 13 008 0-05 0-07

Honavar Ol B35 00 o 083 02 05 04 04 2.8 515 96
Cal. 2-35 152 109 084 067 0-35 046 0-10 0:-34 3-39

Cuddappah Ohs 13:2 1 222 08 03 0 00 00 00 00 0 25014 -38
Cal, 58 423 163 0-71 0-33 0-16 0-08 0 o 0-02 0-01 003

Bellary Ohs 13-4 R I TR 12 0] 01 000 0y 0 0.0 2776 -53
Cal. 4-71 3-90 =38 0-535 023 010 0-05 0 02 0-01 001 0-01

Anrangabud Ohs 116 A28 -9 0T 09 041 -1 0-1 -1 e 20409 69
Cal. 14-28 =83 2:26 1-17 0-65 0-37 0-29 013 0-08% 0-05

Ahmedabud Obs T3 3-4 1-3 14 03 02 03 0.1 03 00 -2 10-8¢4  +76
Cal, S-2b 3413 1-59 0-90 035 0-33 0-23 015 0- 10 007

Suwrat Ohs T8 4.4 -9 -4 6 03 04 03 02 03 04 11-27 -8}
Cal. D13 360 L-h6 1021 sy 0-32 0 037 026 0-19 0415

Bhuj Obs. G4 19 08 06 01 01 01 01 00 00 0 sS4l 60
Cul. 380 200 0092 048 042G 0415 008 003 003 0-02

Yeraval Obs. 86 32 10 12 wa 02 w2 g 202 0.0 0-2  10-20 .77
Cal, TO2O305 AT G000 0056 0036 24 016 011 008

Uh Observed Cal.—Caleulated
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TABLE 1 (contd)
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Station Length of rain-spell in days per year
— - - & x
1 2 3 4 o [ 7 8 0 10 =10

Dwarka Obs. 54 16 009 06 06 01 00 OL 00 00 00 900 067
Cal, 6:03 2:02 0-90 0-45 0:24 0-14 0-08 0-05 0-03 0-02

Dovgad Obs. 73 38 20 15 09 04 10 05 02 02 2.4 802 091
Cal. 7+38 339 2-08 144 105 081 064 0-52 0-42 0-35

Bombay Obs. G-% 4-1 23 17T (-4 04 04 06 04 01 20 834 0-91
{Colaba) Cal. 750 3445 2-09 1-43 1-04 079 0-61 0-44 0-40 0-32

Sholapur Obs, 120 4.8 18 1:8 06 02 02 00 01 00 02 19-31 0-69
Cal, 13:32 460 2-11 1:09 060 0-35 020 0-12 007 0-05

Poona Obs. 10-4 40 2:5 1:1 l}"i""ll‘."i 0-2 0-1 0-1 0-1 0-3 15:23 0-76
Cal. 11-58 4+40 2:23 1-27 0-77 0-49 0-32 0-21 0-14 0-10

Pachmarhi Obs, 81 220 24 1-8 17T 06 03 06 03 01 11 795 0-00
Cal, 7160 3-22 1-93 1030 094 070 0-54 0-43 0-34 028

Khandwa Obs,  10-4 48 31 06 11 04 02 02 00 01 00 1728 072
Cul. 12:44 448 2-15 |-16 067 0-40 0-25 0-16 0-10 0-06

Nowguug Obs, 87 3-6 2-8 1.3 02 1-2 04 01 00 02 04 13:65 0-78
Cal. 10-78 4:26 2-24 1-33 0-84 0-55 0-37 026 0-18 0-13

Ratlam Obs. 91 44 2-1 -4 07 05 04 0-1 00 00 04 1315 077
Cal. 10-13 390 2.0  1-16 071 0-46 0-30 0-20 014 010

Guna Obs. g0 40 21 12 10 053 06 01 00 01 04 1425 077
Cal. -97 4-22 217 125 0-77 0-50 0-33 0-22 0-15 0-10

Raipur Obs. 1o 53 36 1.1 17 09 02 01 02 02 01 2040 0-74
Cal. 15:10 5:59 2:75 1-63 0-91 0:56 0-35 0-23 015 0-10

Pendra Obs. 9-3 50 29 19 17 1-1 0-5 1-1 03 02 02 1814 0-80
Cal. 14-51 5:80 3°10 1+86 1-19 0-70 0-54 0-38 0-27 0-19

Jugdalpur Obs. 144 6:7 3-7 13 12 09 04 06 03 04 05 1047 080
Cal. 15-58 623 3-32 1-99 1-28 0-85 0-58 0-41 0:20 0-21

Kanker Obs. 11'8 6.0 3-3 18 12 08 02 03 0-1 0-1 0-1 21-75 0-73
Cal. 15-88 5-80 2-82 154 0:90 035 0:34 022 0-14 0-09

Jabalpur Obs, 90 51 35 17 0-8 1-0 03 3 02 00 04 16096 0-78
Cal. 13:23 5-16 2-68 1-57 0-98 064 0-43 0-29 0-20 0-14

Ambikapur Ohbs, 12-9 62 30 14 06 08 06 02 04 0 0-6 1802 078
Cal. L1406 5-48 2:85 1-67 1-04 0-68 0-45 0-31 0-21 ©-15

Hoshangabad  Obs, 95 55 24 15 08 05 06 02 01 02 01 1735 0-74
Cal. 12-84 4:75 2:68 1-30 0-77 0-48 0-30 0-20 0-13 009

Indore Obs, -2 41 2+4 19 07 1:0 01 02 01 00 00 1881 071
Cal, 13-36 4-74 2:25 1:20 068 040 0-24 0-15 0-10 0-06

Gwalior Obs. 106 3-2 31 14 04 06 01 02  0-0 0-0 01 1767 0-70
Cal, 12-37 4-33 2-02_ 1:06 0:59 0:35 0-21 0-13 0-08 0-05

Obs,—Ubserved Cal,—Calculated
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contd)

TABLE 1

Station

Length of rain-spell in days per year
TR TR | — - k

5 li N § ! 140

Nagpur

Sironcha

Chanda

Amraoti

Cherrapunji

Tezpur

Silchar

Agartala

Lumding
Kohima
Tura
Berhanmpur
Asansol
Malda
Kalimpong
Darjecling
Patna
Hazaribagh

Jamshedpur

Cal.

Obs,

Cal,

Ohs.

Cal.

Obs,

Cal.

Obs.

Cal.

Obs,

(al,

Obs.”

Cal.

Obs,

Cal.

Obs.

Cal.

Obs.

(fal.

Ohs,

(*al.

Obs.

Cal.

Ohs,

('al.

Obs.

Cal.

Obs.

Cal.

b=,

Cal.

Obs,
Cal.

Obs,

Cal.

Obs,

Cal.

11-

13-1¢

10-8 - 35
16-08 3:01

6 2 . -0 .2 -2 202
"33 0-2 0-08

142 54 4
17-03 3-01

Obs,—Ohserved Cal.—Caleulated
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TABLE 1 (contd)
Station Length of rain-spell in days per year
- A —_ @ F
1 2 3 4 5] 6 7 8 9 10 =10

Darbhanga  Obs.  14:7 49 2:5 14 13 03 02 03 02 00 00 22:8 0-70
Cal. 15:97 5:59 2-61 1-47 077 045 027 0-16 0-10 0-06

Dehri Obs, 11-2 55 28 1-3 1-0 02 056 03 00 01 02 1880 0-78
Cal.  13-79 5-03 2-45 1-34 0-78 0-48 0-30 0-19 0-12 008

Purnea Obs. 145 45 30 13 14 05 06 01 00 00 03 17-32 077
Cal. 13-3¢ 513 263 1-52 094 0:60 0-40 0-27 0-18 0-13

Dhubri Obs.  10-4 42 2:7 15 14 11 07 06 05 04 06 16-01 082
Cal. 13-13 5-39 2-04 1-81 1-19 0-81 0-57 0-41 0-30 0-22

CGauhati Obs,  14-7 65 29 2.4 17 11 08 02 00 I 01 2573 073
Cal. 18-78 6-85 3:33 1:83 1-07 065 0-41 026 0-17 0-11

Titlagarh Obe, 137 7 37 1-6 1-:0 07 04 03 01 03 01 2491 0:73
Cal,  18:18 6-63 3-23 1-77 1-03 0:63 0:39 0:25 0:16 0:11

Koraput Obs, 11-4  4-5 2-8 1-8 1-1 1-0 03 03 03 02 10 12:03 0-86
Cal. 10-35 4-45 2-55 1-656 1-13 0-81 0-60 0-45 0-34¢ 0-27

Cuttack Obs, 148 68 40 26 1-7 0-8 03 01 03 01 01 2763 0-72
Cal. 19-9  7-16 3-44 1-86 1-07 0-64 0-40 0-25 0-16 0-10

Balasore ~ Obs. 153 7-5 48 19 1-2 06 03 03 02 02 00 2816 071
Cal. 20-0  7-10 3-36 1-79 1-02 0-60 0-37 0-23 0-14 0-09

Jharsuguda  Obs.  13-5 65 2.0 22 09 09 03 03 04 00 03 2150 075
Cal. 16-12 6-05 3-02 1-70 1-02 0-64 041 0-27 0-18 0-12

Dibrugarh Obs, 102 3-8 25 23 26 1-0 I3 04 09 07 09 1678 085
('al. 14:26 6-06 3-43 2-19 1-49 1-05 0-77 0-57 0-43 0-3

Delhi Obs, 87 29 22 10 02 03 02 0.0 01 00 00 1530 0-66
Cal. 10-10 3-33 1-47 0-73 0:38 021 012 0-07 0-04 0-02

Jammu Obs. 11-6 39 1-7 08 05 02 05 01 00 0:0 00 1816 066
(al, 12-00 3-96 1-74 0:-86 0-45 0-25 0-14 0-08 0:05 003

Srinagar Obs. 10-0 3-9 153 01 02 01 01 00 0-0 0 00 21-40 0-5¢
Clal, 11-56 3-12 1-12 0-46 0-20 0-09 0-04 0-02 0-01

Lucknow  Obs. 103 41 28 1:3 09 03 01 01 02 00 02 1694 0-72
Cal. 12-20 4-39 2-11 1-14 0-66 0-39 0-24 0-15 0:10 0-06

Dharampur  Obs, 82 44 1.8 17 1.0 08 03 05 04 01 05 1197 0-83
Cal. 9-93 4-12 2-28 1-42 0-04 065 0-46 0-34 0-25 0-19

Bahraich Obs, 97 44 28 1-0 08 04 00 04 01 00 01 1701 071
Cal, 12-08 4-29 203 1-08 0-61 0-36 0-22 0-14 0-09 0-06

Gorakhpnr  Obs. 11:8 51 26 14 1.0 05 02 02 000 02 01 1957 072
Cal.  14-00 5-07 242 1-31 0:76 0-45 0-28 0-18 0-11 0-07

Banaras  Obs. 11:6 41 21 14 05 02 03 01 00 01 01 1596 0.72
Cal. 11-49 4-14 1-99 1-07 0-62 037 0-23 0:-14 0-09 0-06

Obs,—Observed

Cal.—Caleculated
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TABLE 1 (vuutd
Station Lenzth of raipespell in days per v
—— — A — a d
1 2 3 + S5 i 7 ~ 0 11 1

Allahabad Ohs.  10-8 13 2-1 -5 0.9 03 053 3 02 0-0 02 1596 0-75
Cal. 11-97 449 2:253 26 :T6 0-47 030 020 -0 00

Bareilly Ohbs. -6 40 229 00 0f 04 01 02 -0 01 02 14-91 0:-73
Cal. -85 3-97 1-93 1-o6 O0-62 035 23 0-15 0-100 0-10

;\[;Linp“['i Oh=. 10-2 1.2 1:7 1-1 H-35 -4 -1 0-1 00 0-a -0 15-71 0-65
Cal. 12:16 3-95 1-71 0-54 o043 024 ¢4 008 004 0-03

Dehra Dun Obs, 10-7  4-9  2-4 1-9 1-2 1-1 o2 02 04 03  0-8 13-3% 0-81
Cal. 11-25 4-73 265 1:G7 1-12 078 0-57 0-42 0:31 123

Jaipur Ohs, 82 37 [-9 'L o7 03 01 0= o0 00 0-0 1525 0-69
("nl. 10:-52 3-G3 1-7% 092 o0-51 020 017 010 G-06G 0-04

Bikaner Oy, 74 16 08 o 00 00 0 00 00 00 00 16G-65 047
Cal. 783 184 056 0020

Ambala Obs,  11:5 42 17T o7 03 03 02 1l 00 01 0 1S 10 0-65
Cal. 11:77 3-82 1-66 O8] 0-42 023 0-13 007 007 0-04 0-02

Udaipur Obs. -8 -3 2:9 08 02 03 003 0-1 -0 00 0-0 1584 0-63
Cal. 12:43 4-10 1-81 0-89 047 26 0-15 0-08

Kotah Obs, 10-1  4-4 27 15 -8 1] - 00 0-] 04 00 20006 0-63
Cal. 13-21 4-16 1-75 083 042 022 0-12 005 014

Amritsar Ohs, 10-5  3-9 -0 03 0-4 {1 00 00 00 0 0.0 22-18 0-53
Cal. 1L-77 3-12 1-10 0-44 019 008

Hissar Obs. 89 37 07T 05 4 01 00 00 00 00 00 1850 0455
Cal. 10-18  2-80 1-03 0-42 019 009 004

Mt. Abu s, YRR | 20 18 (T 06 0-3 -3 04 01 ol 0-0 318 041
Cal. £7L 210 1+830 0-80 0-63 0.4 040 0-32 0-26 0-2]

Barmer Obs, 5-7 2.9 0.9 -5 0] -1 -1 0-1 0-0 00 -0 10-23  0-(2
Cal. G6-34 1-07 0-81 0-38 0-19% 010 0 06 003

Ganganagar  Obs, 73 24 04 03 01 0«0 00 D0 00 00 00 17-58 046
Cal. 800 1-86 0-37 0-20 0-07

Ajmer Ohs. 70 37 17 1.0 03 04 02 00 00 0-0  0-0 14:81 066G
Cal, 997 3-23 1442 075 0-37 0-20 012

Mukteswar  Obs,  I11-0 61 2.6 21 1-1 1-1 04 01 02 02 02 892 077
Cal. 14:57 561 2-88 1-66 1-02 O-66 0-43 0:-20 0-20 0-14

Nimla Obs, 94 58 34 1:5 1-4 -3 o4 04 02 003 0-3 1810 0-79
Cal, 14:300 5-65 2-98 176 111 073 0-50 0-34 0-24 0-17

Obs.—Ohserved

Cal.—Caleulated
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Probability of rain on (r - 1)

TABLE 2

day expressed as percentage

Preceding

length of f —
’ apell in

days (r) 40
+ 1 217

[
=1
*

4] 30-8
4 32-6
1 33-8
( 346
7 35-3
8 a5-7
1] 36:0
10 36-2

= ]

(2]

P ——
70 *80 -90 05
41-9 50-3 60-9 68-3
Hl-4 605 711 779
558 65-1 756 —82-1
H8+:5 679 783 84-4
60-3 69-7 80-0 86G-0
61-5 71-0 81-3 87-1
62-5 72-0 82-2 87-9
63-1 72-8 82-9 88-6
63-8 73-6 83:6 89-1
64-2 74-0 84-1 80-6

we see that the distribution of = is more
or less the same as that of the precipitation
pattern during the season. Following features

are noticed —

(/) Higher values of the parameter occur
along the west coast, Assam and
sub-montane areas of the Himalayas.
Pockets of high values exist in and
near Mt. Abu, Pachmarhi, Koraput,
suggesting thereby the influence

of orography,

(#7) Lower values occur over northwest
India, south Peninsula outside west

coast, and

. 4
(#ii) Generally moderate
over rest of the country.
o To summarise, this distribution shows that
; the parameter is highly related to the rainfall
b of the place.

3. As an illustration probabilities of occur-
rence of rainfall on the 2nd, 6th and 10th day
(if rain fell on the previous day, previous
five days continuously and previous nine

days continuously respectively) have been
worked out and shown in Figs. 2 (a) to 2 (c).

It is interesting to see from Fig. 2 (a) that
the probability of rain on the 2nd day is
very low, i.e., about 60 per cent along west
coast and upper Assam, and as low as 40—50

er cent over rest of the country except
northwest India and southeast peninsula
where the chance is even less than 40 per
cent,.

Tt is seen from Fig. 2 (b) that the chance of
rain on the sixth day is over 70 per cent
along west coast, Assam, Sub-Himalayan
West Bengal, hills of west Uttar Pradesh
and of Punjab (India) and the three high
pockets, viz.,, Mt. Abu, Pachmarhi and Kora-
put.

The probability is over 60 per cent over the
rest of the country except northwest India
and southeast peninsula where the chance
decreases rapidly from 60 per cent morth-
wards in northwest India and southwards in
southeast peninsula.
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Fig. 2 (¢) shows that the chance of rain
on the 10th day is over 70 per cent
along west coast, Assam, Sub-Himalayan
West Bengal, the hills of west Uttar Pradesh
and of Punjab (India), central parts of the
country, Mt. Abu and Koraput areas;
and less than 70 per cent and more than 50
per cent over the rest of the country except
northwest India and extreme southeast
peninsula, where the chances are almost of
the values of the parameter .

Use of Figs. 2(a) to 2(c) for objective forecasting

Where the quantity # is known for a place,
we can with the aid of Table 2 (or the nomo-
gram) find the probability of rain on any
day following a spell of certain days duration.
To find the probability of rain on the 6th day

(preceding spell being of 5 days’ duration) at
a place having w=-T5; erect ordinate at
.75 and see where the ordinate meets the
curve #=5. Then read the corresponding
probability value along Y-axis, i.e., 65 per cent
in this case (Fig. 3). Charts similar to Figs.
2 (a) to 2(c) can be drawn for various values of
the length of the preceding spell of wet wea-
ther. These charts can be readily consulted for
issuing an objective forecast of rain on any
viven day.

The basic data considered in the above
study is for 10 seasons only. Though con-
clusions arrived at on the basis of ten years’
data may not be absolutely conclusive,
the major features can be seen from the above
analysis. It will be useful to utilise a longer
geries of data, say for a 50-year period for

this purpose.
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