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Climatic change and variability

1. Introduction

It is rre~h in.our memories that in recent years the
adverse c11~at'c events have. frcque ntly disrupted the
hum an soc ieue s. T he seventy of Sahel ian d rough t.
1968-73, has caught the public attcnuon. More recently
the drought has occurred with double inte nsi ty a nd its
disastrous efTects h~ve 1l0W spread ove r Ethiopia,
Sudan and other nei gh bouring African co untries. III
the. !970s, the adverse cl imate beca me a major dcsta 
bil izing factor III t he nat ion al econo mies a nd the food
p~oduct ioll of the world. The year 1972 saw a worl d
WIde epidemic . o f costly cl imatic episodes. including
dro ught III Ind ia and Soviet Unio n. Flo od years like
one in 1974 i n Bangladesh ha ve frequently put heavy
demand on international support and rescue to a llevi
~te the .disastrous co nsequences. In 1975. co ld waves
III Brazil badly damaged eo lTee crops, while in 1976
drought III Europe caused widespread eco no mic pro
bl~ms: The oee~rrenee of extre mely pro nounced EI
N II!o m 1982/83.1S another climate related event during
which cold nut rient-rich upwelling water ofT the coasts
of Peru. Ecuador and Co lombia w~s replaced by wa rm
water from the eq.uato nal Pac ific with d isastro us co m e
quences on fisheries. and excess ive and destructive ra in
fall along those coasts. Simultaneo usly, major climat ic
events like droughts ove r Australia have occurred over
several pa~t s of the world. Such extreme clima tic
even.t~ du ring past two decades have de mo nstrated the
se nsit ivity of human welfa re and international relations
to c limatic events.

. The study of past records sho ws tha t climatic aberra
tl~~ occurred recently are not unusual and similar cala
nuues have occurrred in the past also. Evidences gathered
from the past. remains, p reserved in the earth suggest
that ea rth s climate has changed over time scale ranging
from a few thousand years to mill ion of yea rs.

In this a rt icle, a n attempt has been made to summarize
the climate- change and vari abi lity. Th e problem has
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been discussed, in deta il, with particular reference to
the ana lysis, mad e by using Ind ian rainfall and tempe
rature data for recent hundred years. In addit ion , the
effect of natural and man-made causes o n climatic
cha nge ; the model ,st~d ies for assessing the impact of
lIlere~slllg e~rbon-dlox,~.e ,?n future global war.ming and
the simula t ion of past climate by general crrculaticn
models have also been briefly discussed,

2. Global perspective of cllmatlc change

Climate, from geological epoch has been changing
with time a nd it is reasonable to assume that it will
certa inly. continue to ~.o s.o in future also (Lamb 1977).
The fascinat ing climatic history of p•.•t fcw million yea rs
is. extr acted from ecological inte,rpretations of palcc o
biological materials which are mainly the rnacro-and-rnic
ro re,?"ins of plants. and a nimals buried in geologica l
remains. The synoptic picture of a climatic pattern into
long past may be obtai ned fro m the evidence derived from
radio-carbon dating. dendoch ronology, tree rings ,
oxygen-Isotope ratio of oceanic sed iment-cores insect
stud ies a nd adaptability to different climates by 'human
beings and animals.

The history of our global climate shows that climatic
conditions that prevailed ovcr last few hundred million
y~ars (Fi g. 2) differed markedly fro m that of the present,
WIth higher overall temperatures and a lso fewer diffcren
ces in temperatures in the lower and higher lati tudes
(M orncr and Karlen 1984): These higher la titudes began
to co olsharply about 70 million years ago leadi ng to po lar
glac iat ion about a million years ago . The glaciat ion III the
Northern Hemisphere has fluctuated considerably since
then and the most dramatic climatic changes have been
the ice-ages which have occu rred approximately every O. I
million year s (Hare 1979). Ancient climates of20 million
years BP (Before Present) are believed to have been gene
ra lly warmer by 5" to 10" C than today. T here have been
at least 3 ice-ages. the oldest proven being 650 million
years BP (Hare 1979). The past 2 million year; (the
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