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GLoBAL WARMING AND CLIMATE CHANGE

India’s future climate:
No cause for alarm

The topic of global warming & climate change is being debated intensely

at present in the international scientific community as well as in the media
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The most recent climate change documents
of the IPCC (Intergovernmental Panel on
Climate Change, a United Nations Body
of scientists) project increasing frequency
of extreme weather events like droughts/
floods, heat waves, escalating sea level
rise etc. as the earth’s surface continues to
warm due to increasing concentration of
greenhouse gases (GHG) resulting from
world-wide human activity.

This article summarises the present state
of the global warming and climate change
science and concludes that for India as a
whole, climate change impacts in future
would be minimal and can be sustained
with suitable adaptation strategy. The
article further suggests (as an adaptation
strategy) more efforts to be directed
towards development of operationally
useful technique for seasonal prediction
of monsoon rainfall which is the most
important climate event for the country
as a whole.
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The topic of global warming and associated
climate change is perhaps the most intensely
debated issue in the history of weather and
climate science. Hardly a day goes by when
an article or an essay appears in news
papers, popular magazines or in scientific
literature. Among the various issues being
debated are the adverse future climate
change impact and the need to reduce
future warming by enforcing world-wide
GHG emission control. What is however
not discussed is the present state of the
science of global warming and climate
change. There is a definite need to closely
look at the present state of the science
to determine what actions, if any, need
be taken to adequately deal with future
climate change and its impacts.

The present global warming debate
may have begun with a landmark paper
by Revelle and Suess (1957) in which

the lead author late Roger Revelle (one
of the most prominent geophysicists of
USA) proposed that Humans are carrying
out a large-scale geophysical experiment
through world-wide industrial activity
that could lead to build up of CO, greater
than the rate of CO, production from
volcanoes. Revelle was instrumental in
establishing the first station for monitoring
atmospheric carbon dioxide in 1956 at
Mauna Loa in Hawaii. Another carbon
dioxide monitoring station was soon
established at the South Pole and later a
global network of CO, monitoring stations
was created. It is now well established
that the atmospheric carbon dioxide has
increased its concentration from about 315
ppmv (parts per million, volume basis) in
the 1950s to about 385 ppmv at present,
an increase of 30 percent in the last 50
years or so. The mean temperature of the
earth’s surface (land-ocean combined) and
its variation from 1860 till present is shown
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Figurel: Annual anomalies of global land surface air temperature, 1861-2005,
relative to the 1961-1990 mean ( °C).

in Figure 1 which is used by the IPCC as the benchmark for the
present debate on global warming and climate change.

Figure 1 shows how the mean temperature of the earth has
varied rather irregularly in the last 140 years. Figure 1 also shows
two distinct warming episodes, first from 1910 through 1945
and the second from about 1977 till present. The recent warming
(about 0.5°C since 1980) and its apparent link to the increasing
concentration of atmospheric CO, has led to the suggestion
of human-induced warming and associated climate change.
Computer climate models developed at several international
climate research centres have simulated the link between human-
added CO, and earth’s mean temperature increase of recent years.
Further these climate models project future warming of 3° C and
more over the next 100 years leading to catastrophic impacts on
the earth’s climate and on world-wide human societies.

In the last ten years, a number of scientists

an agricultural country where timely arrival of summer rainfall
becomes critical for the monsoon crops (known as Kharif), most
important of which is rice, grown primarily in the Peninsular
India. The four summer months provide an average of about 85
cm ( ~40 inches) of rainfall over most of India. (this is one of
largest amount of seasonal rainfall anywhere in the world over
a large area like India). Outside of summer monsoon, India
does experience winter rains via the northeast monsoon season
(December-February) which provides rains (albeit much smaller
amount) to the southeast Peninsular region of India and parts
of Sri Lanka. In the northwest parts of India, some winter rains
are produced (-5 cm) in the wake of western disturbances which
are part of mid-latitude weather systems making their way into
northwest India through the western Himalayan passes. The
southwest monsoon season is the most important rainy season for
India’s agriculture and also for re-charging of water levels in a large
number of reservoirs in and around big cities in the Peninsular
India like Mumbai, Pune, Hyderabad and Bangalore. This is also
the season for many rivers to be recharged and distribute their
water to a large number of villages and towns.

The Indian Monsoon together with the south Asian monsoon
is the largest seasonal abnormality in the global climate system
and impacts about 60 percent of world humanity at present. In
broader (simpler) terms, the Indian monsoon is often described
as a large-scale sea-breeze circulation in response to ‘hot’ land
surface and ‘cool’ oceans (Arabian Sea in the west and Bay of
Bengal in the east) during the pre-monsoon months. In reality
the Indian Monsoon is one of the most complex features of the
earth’s climate which cannot be adequately simulated by climate
models at present (Shukla 2007). In the last 25 years, hundreds
of studies have been published on Indian/Asian monsoon and it is
now widely accepted that the Indian monsoon onset and intensity
are controlled by large-scale features of the atmosphere like the
ENSO (El Nino-Southern Oscillation) cycle in the equatorial

have questioned one or more assumptions
used in the IPCC science and there is now

an intense debate regarding many issues like
impact of urbanisation on mean temperature
calculation, changes in atmospheric circulation
patterns due to natural climate variability and
the role of carbon dioxide versus that of solar
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as well as in geological times. For a discussion
of some of the issues on the present debate,
see Khandekar et al (2005). The present state
of the climate change science is far from
settled, as claimed by environmentalists and

IPCC adherents.
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India as a whole is dominated by the
monsoonal climate where the summer

rainfall (called the southwest monsoon,
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Figure2: Variability in the Indian summer monsoon rainfall, 1844-2000, with seven major droughts and six major
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Pacific, the Eurasian snow cover during the preceding winter
and the equatorial stratospheric Quasi-Biennial wind Oscillation,
known in scientific literature as the QBO. The local and regional
topography ( ex. The Himalayas, Deccan Plateau and the Western
Ghats) play an important role in producing large variations in
rainfall amounts, especially in and around the Western Ghats.
(ex. Pune receives just about 25 inches/62 c¢m of rains while the hill
station Mahabaleshwar, only 100 km from Pune, receives about
200 inches/450 c¢m of rains during the four monsoon months).
The IPCC science projects that the Indian/Asian monsoon will
experience increased variability and intensity in a warmer world.
In reality, the Indian monsoon has weakened in the last 25 to 30
years, while its variability is found to be governed more by decadal
(~ 30 year) cycles than by year-to-year variations (Kriplani et al
2003). Kriplani et al find that the long-term behaviour of Indian
monsoon, while showing no impact of recent global warming,
reveals decadal variability with approximately 30-year cycles of
above and below normal rainfall.

Will the Indian monsoon be adversely affected by climate
change in future? Recent studies do not suggest any adverse impact
at this point in time. The Indian monsoon has always exhibited
significant departures from normal from time to time as can be
seen in Figure 2 which shows seven major droughts and six major
floods in the 150-year instrumental record.

These droughts and floods are part of natural climate variability
and do not show any linkage to climate change, human-induced
or otherwise. The IPCC 2007 climate change documents project a
mean temperature increase of about 1°C for India in the next thirty
years, while projecting less than 5 percent increase in monsoon
precipitation. Several recent studies have identified a number of
uncertainties in these projections and the future warming of the
earth’s surface is now projected to be only about 1°C to 1.5°C
over the next 100 years. In any case, the revised projections suggest
only marginal changes in India’s climate over the next thirty years
or more. The possibility of catastrophic future climate change
impacts for India (ex. escalated sea-level rise on east or west coast)
appears to be small at this time.

The present debate on the global warming and climate change
science has brought out several uncertainties in future projection
of climate change and its world-wide impact. For India as a whole,
future climate change impacts appear to be minimal and pose
no concern for alarm at this point in time. The Indian summer
monsoon has been and will remain the most important climate
event for India in the foreseeable future. Future climate change
impacts can be adequately sustained using suitable adaptation
strategy. A useful adaptation strategy would be to develop and
improve the present skill in seasonal prediction of summer
monsoon with a lead time of few weeks to a few months. Improved
skill in seasonal prediction will enable appropriate measures to be
implemented which could minimise impacts of future droughts
and floods in the Indian monsoon.

Acknowledgements:

It is a pleasure to express my appreciation to the editorial committee members for inviting

me to write this article for this magazine.l also like to express my gratitude to my wife
Shalan for her help with the diagrams used in this article.

26 14d

References:

(i) Khandekar M L, T'S Murty & P Chittibabu 2005: The global warming debate: A
review of the present state of science. Pure & Applied Geophysics 162 p. 1557-1586

(ii) Kriplanai R H, A Kulkarni, S Sabade & M Khandekar 2003: Indian Monsoon
variability in a global warming scenario. Natural Hazards 29 p. 189-206

(iii) Revelle R & H E Suess 1957: Carbon dioxide exchange between atmosphere and ocean
and the question of an increase of atmospheric CO2 during the past decades. Tellus 9
1827

(iv) Shukla Jagadish 2007: Monsoon mysteries. Science 318 p. 204-205

Appendix:

Table 1: All India summer monsoon rainfall (in mm) from 1844 to 2000

Decade Year

1 2 |3 |4 |5 |6 7 |8 9 10

1844 744 |746 1924 |853|756 | 857 |796

1851 |791(916|805|939 |726 |827 | 768|756 | 848 |836

1861 [944 | 831|901 |701 |838 |841 |841|700 | 860 |884

1871 856 (910|789 |944 [937 |778 621|917 918 |811

1881 [894 | 887|827[954 |836 [863 |904 | 833 | 908 |867

1891 [849 | 966|902[924 |801 |858 | 854|866 | 635 916

1901 [728| 753|831 [739 |715 |847 |800 | 884 | 902 |887

1911 |708 | 822|803 |900 [814 [949 [995|669 | 891 |749

1921 [864 | 900 | 845|876 |825 [862 |816|743 |792 |806

1931 1909 | 797996 | 888 [827 [889 | 863|860 | 778 |838

1941 [745|914|866(921 |918 [900 | 922|854 | 917 |878

1951 |683 | 782[892[903 |914 [955 | 755|907 | 908 850

1961 [1021 824|850(926 |717 |751 | 875|766 | 834 [976

1971 924 | 667|938 | 747 [965 |871 |932[910 | 720 |887

1981 (887 | 773|941 (840 |830 |752 | 701|966 | 856 |914

1991 (874 | 822(897(950 |845 [875 |870 (890|810 {800

Source: N.A. Sontakke, G.B. Pant, and Nityanand Singh, 1993, Construction of
All-India Summer Monsoon Rainfall Series for the Period 1844—1991, Journal of

Climate, pp. 1807-1811

Call for Papers/Articles for greenlT

(www.iddonline. net)

To address pertinent climate justice issues and concerns, i4d
magazine has launched an exclusive section called greenI T from
June 2008 onwards. greenlI T will currently feature as a four-page
climate supplement and will eventually be converted into a full-
fledged print magazine. greenIT of i4d magazine encourages a
wide range of submissions in the form of articles, review papers,
anecdotes, success stories, case studies etc. from climatologists,
decision-makers, climate scientists, environmentalists and
community stakeholders. An ideal feature article should be
between 1500 and 3000 words, lucidly written and well-
supported with data and current trends. Graphs and pictures
should be sent in high-resolution (360 dpi) .jpeg, .gif, .tiff or
.bmp formats. Case studies/review papers should be between
750-800 words and supported with relevant statistics.
For further details on editorial guidelines kindly refer to :
http:/fwww.iddonline. net/Editorial/Editorial_Guidelines.asp.
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