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ABSTRA CT. A statistical study of monsoon daily rainfall at Maithon during the period 1968-1982.
is carried o ut by Markovian model through one-step transitional probability matrix (stoc hastic matrix), obtai ned
from one transitio nal state to other for different rainfall characteristics. By the knowledge of the 'Information
Theory', the uncertai nty (or disordem ess) of the transitional system of the monsoon rainfall characteristics
(such as non-rainy days, light rains, moderate rains, heavy rains & very heavy rains) according to definition are
studied. The favourable or unfavou rable condition of different slates during the monsoon period at Maithon
are also studied hy the redundancy lest.
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J. Introduclion

Gabriel & Neumann (1962) and Medhi (1976) have
studied the probabilities of occurrences of dry & wet
days o nly by filling a Markov-chain model and a geomet­
ric spell distribut ion . In this paper the nature of the
day' s rainfall at Mait hon dam, categorised into five
classes according to definitions below, has been studied
by a Markovian model fro m one transitional sta te to
another and using also information theory.

The data of da ily rainfall used arc those recorded at
Maithon da m site which is an important place in the
Damodar valley area. The infl ow of water into the
reservoir at Maithon depends on the monsoon rainfall
as 90 % of the an nua l rainfall is received there during
the monsoon period . The variation of monsoon rainfall
(June-Septembe r) over Damodar valley area studied
by Basu (1981) gives an idea of the yearly devia tion of
monsoon rainfall from the mean at Maithon.

Z. Methodolo~y

2.1. A one-step 5 X5 transitional pro bability matrix
from one transitional slate to ano ther has been found
for each of the rainy months June to October from the
frequency of occurrence of daily rainfall amount a t
Maithon. The diso rderncss (entropy) of such transitional
probabi lity is tested from the redundancy of the system.

Domenico (1972) suggested the test of uncertainty
of transitional probab ilities of all sta tes of occurrence

for the purpose of de termining favourable or
unfavou rableness of the system through redundancy
method . It is ob tained by the average of all
entropy values weighted in accorda nce with the
probabilities of occurrence of the individual states.
He chose the Markovian model to test whethe r the
individual state of occurrence depends on previous sta tes
of occur rence.

2.2. The total probabilistic picture of possible chan ges
that occur d uring a transition from one state of occur­
rence to another, is give n by one-step transitional matrix :
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PI) (i, j = 0, I, 2, 3,4) is the tran sitional probab ility
from the j th state of occurrence to the ith with
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1: PI) = I, for each i.
j =O

2.3. A mathemat ical model of Sha nnon serves as
a measure of uncerta inty of the transitional probability
( Pij) of the above system and is :
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