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ABSTRACT. A Markov ohain probability model has boon fitted to the daily rainfall data. recorded at CQloutta.
The 'wet spell' and •weather cycles' are found to obey geometric distribution. The dist ribut ion of tho number of
rainy days per week hlU been calculated and compared with tho actual data. .

(1)

P being the probability (absolute) of a day being
'wet' .

a s Markov Chain Model, whose parameters arc the
two conditional probabilities given by-

PI = P, (Wet day/previous day wet) (2)

1'" = P, (Wot day/previo us day dry) (3)

The probabilities of rainfall i days after a 'wet '
or a 'dry' day are -

A wet spell of length III is defined as ~ sequence
of III wet days preceded and followed by dry days.
A 'dry spell' is defined in the same way. A
'weather cycle' is defined as the combination of a
wet spell with the immediate successive dry spell
or l\ dry spell with the immediate successive wet
spell. The first combination is called the 'wet-dry
cycle' and t he later 'dry-wet eyele'.

The probab ility of u wet spell of length K is,
(1 - PI)p,K.' (8)

and that of a dry spell of length III is,

Po (1 - Po)'''-' (9)

According to the model described above, the
lengths of wetl\nd dry spells would be independent ,

(5)

(6)

(7)

P + (l -p)d i

or P + pili

respectiv ely ,

where, d = P, - Po

and P = Po/(I-d )

t . Introduction

2. Geometrio distribut ion and MarkoY Chain Model - Gabriel
and Neumann's treatment

Lot x b. a posit ive, integral valued random
variable. Theil -r is said to obey a geometrio distri­
buti on if,

P, {x = K} = .ql P1K' 1 •

K = 1, 2,3, ... .

where PI a nd q, are positive numbers such that
p,+q,= 1.

The definit ion of ~larkov chain model in terms
of rainfall occurrence and some properties of
th e model given by Gabr iel and Neumann are
stated here for convenience.

A number of aut hors have ana lysed the dist ri­
bution of rainfall and occurrence of dry and wet
weather spells in dlfferent ways, Gabriel ami Neu­
mann (1957) bave shown that dry and wet spells
follow a geometrio distribut ion. The same authors
(1962) have found daily rainfall data to fit a
Markov cha in model which presents the probable
" spell distribut ion" and other properties of ra infall
occurrence patterns. The results of a sta tist ical
study of 62 years daily rainfall data recorded at
Caleutt.' during the monsoon season (June to
September) on the basis of the work of Gabriel
and Neumann are presented ill the present com­
municat ion.

It is assumed that the probability of rainfall on
any day depends only on whether the previous day
was wet or dry. If the event (wet or dry ) of the
previous day is given, the probability of ra infall
is assumed to be independent of events of fur th er
preceding days. Such a probability model is known
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