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A'B3TRA<:IT. The repotitiV'e behaviourof 8Ouonal weather bu been studied earlier by "many using & variety
o f m ithem \tical end pro'.Jsbili ty modele. The peeecnt paper propose<J to invefJtlRate t.be empirical validity 01
l {arkov.dependent geometrto models for wet and dryepclte, end weather cycles . The daily r61nfaH of 50 )"0&"'
duration eeeeee u the dat&·~se Cor the study .

The neoei8&ry formulae beeed on the goomotrio ~babUity modele usIng ltl!ll'kovian probabilit ies for dry
end wet day. , are given for lengths of dry .pella, " ct spells and wet- dry weather cyoles.

The dat,a., ee [udged by Xl·t oat, SGCml to 8 ~ bott' f CQ: W'Jt.sp'JUs th lD for dry IIP,)Ue,
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1. introduction

The repet iti ve behaviour 01seasonal woather ha.
alw"y. fascinated meteorologista and stat isticians
alike: m, teorologiRt., seeking physical explanations
for such phenomena and sta t ist icians in exploring
p"" ibiliti .., of model building to explain the obser
ved phenomena. Such models serve the important
function of providing a n orderly b' Ris and permit
further use of the deductive power of mathemat ic'
to reach conclusions that could not be reached
otherwise and may even provide clues to physical
understanding of the complex phenomena . Among
the earlier stud ies may be mention ed tbe work of
Cochran (1938) who proposed a probability model,
based on the 'theory of runs' to study the ' pcrsis
tancy' behaviour of ra iny dnys while other.• Ii~e
Glhriel and Neum,un (195i) suggested a geometlle
distrilmt.ion aR a auita hle model for wet a nd dry
weather spells : 'iet others like Gabriel and
Neumann (1962), R' m' bhad ran (1951) and Basu
(1971) considered empirical evidence to find out t~e
suitability or otherwise of some of these propo<n
tions,

The pre,,"ut study is intended to Reck e".'pirieal
evidence to study the suitability or othen",RC of a
)larkov-haacd geometric model for reprcsentinll
dailv rainfall occurrence at Hebbsl (a village near
nao"g810ro). where a major research station under
the University of Agricult ura l Sciences, Bangalore
is located.

2. I\l'lhod used
F or the purposos of the present study , a wst spell

of length .n days is defined as a sequence of w wet
days followed and preceded by dry days and
a dry spell of <l daya as a ..equenee of <l dry-days
followed and preceded by wet days. An occur
rence of a wet-spell and an adjacent dry-spoil
(or we versa) t ogether const itutes a weather
cycle and their total length defining the length of
the weather cycle itself,

The probabilities of ohtaining these throe events
a wet-spell of length In days, a d ry-spell of length
<l days and a weather-cycle oflength 11days cnn
be constructed from the Markovian-dependent
geometric models. The probability generat ing
expression for wets-pell length (:1:), dry-spell length
(y) and weather cycle length (z) are :

PI=~) = [ " I. ... ) ] . - ' [ 1- "1"'.) ] (1)
P(r~d) = ["lVID) ] d-' [ l-" lVID} ] (2)

P I. = . ) = [ "(v) ~) ] [" 1.(VJ] X

{
["l.. ..)].- ' - [" lV/ll)]O-'} (3)
["(": ~)] - ["l viD)]

Here,
p",~..) = P robability of a wet-spoil of

length w days

PI._l ) = P robability of a d ry-spell of
lengtb <l d~ys.
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