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ABSTRACf. In this study, rainfall data of 31 l.'"':teorological.5ub-division.s in India fo~ t 13 years (187?- 198!>
have been used to develop a flood index and statistical properties of ~he index arc discussed. Relationship
of the index with the seasonal rainfall, number of depressions and EI-Nmo phenomenon are examined ,

The study revealed that 1971-80 decade, had m0.re number of floc;xl ye~J.rs ~han the drough t years. The f lood
index was found to be significantly related to flood s~ tuatlon over India. It IS difficult to associate any particular
phase of the quasi-biennial oscillations (Q80) with occurrence of floods.

Kc)' words - Au to-correlation . depressions. qua sl-biermial oscillations. red-noise. El-Ntne, La-Nina, power
spectrum analysis.

I. Introduction

The Indian monsoon is synonymous with vagaries .
Excessive rainfall in some part when other areas face
the spectre of drought is not an uncommon feature of
the southwest monsoon rainfall. The most recent
aberrant behaviour was in 1987 when Bihar and West
Bengal experienced the most devastatin g floods of the
century, while major port ion of the country concur­
rently experienced unprecedented drought. Co lossal
differences in rainfall d istribution are thus an inherent
part of the monsoon system. In order to alleviate
sufferings due to flood and channellising excess water
to the drought affected areas, a detailed knowlegde of
relevant statistical information is a pre-requisite. It
may be menti oned in this con nection that meteorological
factors which cause floods during monsoon have been
well documented in scientific literature. Ramaswamy
(1987) found that heavy rainfall is caused by: (i ) monsoon
depression, (ii) orographic effects, and (iii ) during 'breaks'
heavy falls are caused over eastern and central Himalayas.

The aim of the present study is to document and
ana lyse years of floods or excessive summer monsoon
rainfall over Indi a.

2. Data series

The study utilizes 113 years :of rainfall data (1875­
1987) for 31 meteorological sub-d ivisions of India
covering most of the country. The number of the
stations increased progressively from nearly 370 in

1875 to near ly 2100 in 1945. Between 1945 and 1987
the raingauge stations increased by 2000. The rainfall
series was collected from Meteorological Office, Pune.

The hilly areas constitute about 10 % of the total
area of the India. Though rainfall representation
over hilly areas is much less compared to that in the
plains and the representative character of station
rainfall over a hilly terrain is also less than that over
the plain areas, the data was availabl e for a con tinuous
period in respect of all hilly sub-divisions except hills
of west Uttar Pradesh. Because of lack of continuous
data this hilly sub-divisions which though constitute
abo ut 12%of the Indian hill area, could not be includ ed.
The study, no doubt includ es other hilly areas like
Himachal Pradesh and Jammu & Kashmir. It may,
however, be mentioned that for the hilly areas the
rainfall repre sentation is extremely poor prior to 1901.

3. Past studies

Very few studies on' meteorological flood s barring
hydrometeorological aspects in catchment area s
of river basins have been conducted in Jndia . Bhalm e
and Mooley (1980) computed a Flood Area Index
(FAn from monthly sub-d ivisional rainfall by adopting
procedure enunciated by Palmer (1965). A mean
index was calculated for the monsoon season of each
year for each of the meteorological sub-divisions, The
FAJ was then defined as percentage area of the country
having monsoon index!:;;' 2. Mooley and Parthasarathy,
(1982) determined worst flood years based on the
sub-divi sions receiving seasonal rainfall more than
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