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ABSTRACT
Global warming is now one of the most important issues of the world. Many nations talk about political issues on global
warming and are still discussing about the global warming –its causes and preventive measures. Many scientists,
scholars and environmentalists have been doing research works, investigations to combat climate change and global
warming. A good outcome is that people are now focussing on sustainable development and green energy technology.
But, to understand the climate change, it is necessary to study the paleo-climate also. This paper discusses briefly the
past, present and future prediction of climate.
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INTRODUCTION
Global warming refers to an average increase in earth’s temperature which in turn causes warmer climate.
Global warming is caused by many factors. Many people believe that recent trends of warming are caused by
anthropogenic activities. Paleoclimatologists argue that before human evolution also, there was warming
period. So, the controversy of climate change and global warming is increasing day by day. There are two
schools of thoughts- one claims that global warming is anthropogenic origin and another claims that it is
natural phenomenon. Nowadays, it is believed that global warming and cooling occurs in cyclic form and it is
a part of climatic cycle.

RECONSTRUCTION OF PALAEOCLIMATE
We mostly believe that global warming is caused by our actions only not by nature. How far is it true?

It becomes controversial that whether global warming is caused by anthropogenic activities only. Does earth’s
movement not influence the climate change? Researchers collect records of paleo-temperature and CO2

concentration for the last millions of years from ice cores and marine sediments including forams etc. and
argue that at the time of Devonian (359-418 million years i.e. Ma before present) and Cretaceous (65-145 Ma
before present) global warming occurred. During that time, there were no anthropogenic activities. We know
that human evolved during Pliocene (5.3-3 Ma before present) and first social life of human beings during
Pleistocene (3-1.8 Ma before present) and human civilization took place few hundred years before present.

Fig 1 Graph showing 400,000 years of ice core data

(Source: en.wikipedia.org/wiki/Greenhouse gas visited on 6 April 2018)
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What we want to emphasize is that during Devonian and Cretaceous periods there was no human beings and
anthropogenic activities. At that time also, global warming occurred. The following figures indicate that
atmospheric CO2 concentration and temperature variations of last thousands of years.

There are many scientists that support the hypothesis that climate change is governed by natural processes.
Berner RA (1994) predicted that CO2 content has decreased over past 600 million years from 18 times the
current concentration. Milankoviitch (1941) also supported the hypothesis and proved mathematically the
global fluctuation of climate with the orbital variation of the earth. According to his theory, global warming
and cooling occurs due to-

i) Eccentricity of the earth (It  means deviation of earth’s elliptical orbit from true circular path and it
takes 95 kyr for a complete cycle)

ii) Obliquity / tilt  of the earth (It refers to the angle of the axis of the earth’s rotation in relation to the
plane in which the earth revolves around the sun. The obliquity varies between 22o-24.50. At present, the earth
is tilted at an angle of 23.4o and it takes 41 kyr for a complete cycle)

iii) Precession of equinoxes (Due to the slow wobble of earth as it rotates/ spins on axis. It takes 23 kyr
for a complete cycle)

iv) Combination of any above

Fig 2 Eccentricity, Obliquity/tilt, Precession of the earth (Source: Milankovitch, 1941) and their combined
signal radiation recived.

CLIMATE DRIVERS
Factors that control the climate change (i.e. climate drivers) are given below. They are classified into

different orders based on the absolute temperature changes and the amount of time over which the drivers
operate (Gerhard et al, 2001).
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1st order climate drivers: 20-400C, 1011-109years;

Green house atmosphere, solar system geometry, solar luminosity

2nd order climate drivers: 15-200C, 109-106years;

Global distribution of continents and oceans (plate tectonics, sea floor spreading, mountain building activities
and continental drift)

3rd order climate drivers: 5-150C, 106 – 103years;

Orbital and solar variability, large scale oceanographic oscillation and Long Ocean tide cycle.

4th order climate drivers: upto 5oC, 103 -10o years;

El Nino, Solar storm, volcanoes, weathering, regional tectonics, smaller orbital cycle, meteorite impact and
human intervention.

PRESENT WARMING TREND
There are many researchers that support the hypothesis that climate change is governed by anthropogenic
activities. They claim that global warming is caused by rapidly increasing CO2 concentration (from 280 ppm
before industrialization to 407 ppm at present) due to human activities including rapid industrialization and
deforestation. But, we should remember that CO2 is not major global warming gases. The most important
green house gas is water vapour which is naturally present in the atmosphere. The table no. 1 shows the most
important GHGs and their contribution to global warming. If we look to the past, we find that fluctuation of
CO2 occurs. So, we can consider that the present warming trend is a part of interglacial period. But, it is true
that human beings enhance it to some extent.

Fig. 3 CO2 concentration (in ppm) through years

(Source: en.wikipedia.org/wiki/Global warming visited on 6 April, 2018)

Table 1: Major GHGs and their contribution

(Source: en.wikipedia.org/wiki/Greenhouse gas visited on 6 April 2018)
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FUTURE CLIMATE PREDICTION
Atmosphere is the most dynamic part of the earth. Prediction of climate for future is not an easy task. But,

researcher try to predict future climate also based on past climate records. Modelling of paleo-climate gives
new idea for future climate. Recent advancement of paleo-climatology will help in the prediction of future
climate. Augustin et al. (2004) claims that the transition from glacial to interglacial conditions about 430Kyr
ago resembles the transition into the present interglacial period in terms of the magnitude of change in
temperatures and greenhouse gases even though there are significant differences in the patterns of change.
The interglacial stage about 430kyr ago has exceptionally long 28kyr compared to the 12kyr recorded so far
in the present interglacial period. Based on this, they concluded that without human intervention, a climate
similar to the present one would extend well into the future. The present warming is one of the warmer
interglacial periods. There were periods of warmth without any trace of ice on the globe before the present ice
age. The warmest period within the present interglacial phase occurred 5000 years ago. Since then, there have
been increasingly cold periods between the warmer ones. It is possible that earth’s climate is going to become
cooler during the next thousand years with warmer centuries punctuating the overall temperature (Lal, 2009).

CONCLUSION
Climate change (global warming or global cooling) occurs naturally in cyclic form but nowadays human

beings enhance the process by releasing greenhouse gases as CO2 concentration increases rapidly after
industrialization. We can consider that the present warming trend is a part of interglacial period. Keeling and
Whorf (2000) suggested that present natural warming is independent of anthropogenic influences. Augustin et
al. (2004) concluded that without human intervention, a climate similar to the present one would extend
well into the future. Gerhard et al. (2001) claimed that human influences on global climate change is
comparatively of low intensity and takes place over short period of time. We want to conclude that
anthropogenic activities alone cannot produce climate change. And the anthropogenic impact on global
climate change is of very low intensity when compared to natural processes with their magnitude and time
span. It is possible that earth’s climate is going to become cooler during the next thousand years with warmer
centuries punctuating the overall temperature (Lal, 2009).
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