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A re-examination of ENSO/anti-ENSO events and simultaneous
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ABSTRACf. The relationship between ENSO/anli-ENSO events in the Pacificbasin and simultaneous
aU India monsoon rainfall has been re-examinedfor the period 1901·1990 using SouthernOscillation Index
(SOl). The result shows that there is fairly S(f0 11& association between ENSO events and dry monsoon )'ears.
Thereexists a~ak. teleconnection between anti·ENSO events and wet monsoon ind icatin g that anti·ENSO
evenIS have only a moderate impact on the Indian monsoon rainfall. Develop ing ENSO (an tiaENSO)
episodes during the monsoon season indica tes non-occurrence o f simultaneous floods (droughts) with a very
hiah degree of confidence. 70 (SO) percent of me drough ts (floods) during the above period have occurred
during ENSO (anti aEN SO) events indicating that extreme mon soon activities in the fonn ofdrough ts (flood s)
might ~ important factors for the occurrence of simul taneous ENSO/anti-ENSO events.
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1. Introduction

The frequent occu rrence of large scale droughts
and floods has been fou nd to have serious socio
economic impacts in ma ny countries, especially
over the tropics. The challenging quest ion is.
whether these droughts and floods over different
parts of the world occu r ran domly or appear
simultaneously with some large scale atmos pheric
and/or oceanic phenomenon ? Studies by many
workers over the past decade or so have shown that
interannual variat ion in many parts of the world
and ENSO (£1 Nino South ern Oscillation) events
(warm events) in the tropics are generally rela ted.
for example, droughts in Australia, Indonesia. India
and parts ofAfrica and heavy rain and floods in the
Pacific coast .of south America (Nicholls 1991,
Ropelewski and Halpert 1987). During an anti
ENSO or the cold event, the pa ttern of climatic
anomalies is broadly the reverse of that experienced
during an ENSO event (Van Loon and Shea 1985,
Meehl 1987, Kiladis and Van Loon 1988, Rope
lewski and Ha lpert 1989). Sikka (1980), for the first
time, related monsoon droughts over India with the
occurrence of ENSO event. Since then there are
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several studies relating Indian monsoo n rainfall
and ENSO/a nti-ENSO events (Angell 1981,
Rasmusson and Carpen ter 1983, Mooley and
Parthasarathy 1983, Parth asarath y and Pan t 1985.
Bhalme et 01. 1990, Webster and Yang 1992,
Mohant y 1993). Although most studies suggest
some link between ENSO (anti-ENSO) events and
deficient (excess) summer monsoon rainfall
over India, the relationship is not necessarily
universal.

However, different authors selected the ENSO/
anti·ENSO events based on a number of factors ,
e.g.. Sea Surface Temperature Anomaly (SSTA) over
eastern Pacific (Quinn et 01. 1978, Rasmu sson an d
Carpenter 1982), Southern Oscillation Index (SO O
Halpert and Ropelewski (1992) and several other
atmospheric and oceanographic parameters like
disruption of fishery and marine bird life off the
coasts of Peru and Equador. In view of this
ambiguity in the definition of ENSO/anti-ENSO
years. disagreement prevails among scientists about
the listing of the above years. Moreover, ENSO/
anti·ENSO events sometimes continue for two
years. A confusion, therefore, prevails as to which
















