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Warming of the climate
system Is unequivocal




Changes in global average
surface temperature
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Eleven of the last twelve years rank among
the twelve warmest years in the instrumental
record of global surface temperature
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Cumulative balance of glacier mass
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Decreases in glaciers have
contributed about 28% of
sea level rise since 1993

(thermal expansion oceans: 57%;
losses from polar ice sheets: 15%)
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Changes in global average sea level
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Global average sea level has risen since 1961 at an
average rate of 1.8mm/yr and since 1993 at 3.1mm/yr
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Ranges for predicted surface warming

year

Continued emissions would lead to further warming
of 1.1°C to 6.4°C over the 21st century
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Examples of impacts associated with warming

WATER

ECO-
SYSTEMS
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HEALTH

1 2 3 4 5°C

Increased water availability in moist tropics and high latitudes

Decreasing water availability and increasing drought in mid-latitudes and semi-ar|d low latitudes
Hundreds of millions of people exposed|to increased water stress

Increased coral bleaching  Most corals bleached Widespread coral mortality

Terrestrial biosphere tends towards a net carbon source as:
15% 40% of ecosystems affected

Increasing species range shifts and wildfire risk

Ecosystem changes due to weakening of the meridional
overturning circulation

Complex, localised | negative impacts on|small holders, subsistence farmers and fishers

Tendencies for cereal productivity Productivity of all cereals
to decrease in low latitudes decreases in low latitudes

Tendencies for some cereal productivity = Cereal productivity to decrease in
to increase at mid- to high latitudes some regions

Increased damage from floods and storms
About 30% of global coastal wetlands lost
Millions more people experience coastal flooding each year
Increasing burden from malnutrition, diarrhoeal, cardio-respiratory, infectious diseases
Increased morbidity and mortality from heat waves, floods, droughts

Changed distribution of some disease vectors

IPCC



Observed changes
INn extreme events
IN Asia & India
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Expected impacts
of climate change
In Asia & India




Impacts on human health

Endemic morbidity and mortality due to diarrhoeal
disease primarily associated with floods and droughts

Exacerbation of the abundance and toxicity of cholera
due to increase In coastal water temperature

Increased deaths, disease and injury due to heat
waves, floods, storms, fires and droughts

IPCC



Impacts on food production

Crop yields could increase up to 20% Iin East and
Southeast Asia while they could decrease up to
30% Iin Central and South Asia by 2050

In India, wheat yields could decrease by 5-10%
per one-degree rise in temperature

IPCC



Impacts on water resources

Glacier melt projected to increase flooding, rock
avalanches and to affect water resources within
the next 2 to 3 decades

Salinity of groundwater especially along the coast,
due to increases In sea level and over-exploitation

In India, gross per capita water availability will decline
from 1820 m3/yr in 2001 to 1140 m3/yr in 2050

IPCC



Impacts on coastal areas

Coastal erosion and inundation of coastal lowland as
sea level continues to rise, flooding the homes of
millions of people living in low lying areas

In India, 1 m sea-level rise would include inundation
of 5,763 km? (Gujarat, Maharashtra, West Bengal
amongst vulnerable states)

Significant losses of coastal ecosystems,
affecting the aquaculture industry

IPCC



Vulnerability of coastal deltas

Extreme (> 1 million people potentially
displaced by current sea-level trends by 2050)

@ High (50 000 to 1 million)
® Medium (500 to 50 000)
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Impacts on development

Without appropriate measures, climate change will
likely exacerbate the poverty situation and continue
to slow down economic growth

Reductions in agricultural productivity could especially
dampen economic growth

Climate change adds to the list of stressors that
challenge our ability to achieve the ecologic,
economic and social objectives that define
sustainable development

IPCC



Adaptation challenges
In India




Adaptive capacity to
multiple stressors in India

District-level vulnerability

Lowest

Low

Medium
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Highest

Double exposed
Urban districts

Missing data
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Main constraints to adaptation

Insufficient information and knowledge on the
Impacts of climate change

Lack of co-ordination in the formulation of responses

Poverty (identified as the largest barrier to developing
the capacity to cope and adapt)

The poor have a very low adaptive capacity due to their
limited access to information and technology

The adaptive capacity of poor subsistence farming/herding
communities is particularly low

Rapid population growth, urbanisation and weak land-use
planning often drive poor people to high-risk areas

IPCC



Key adaptation strategies

Developing knowledge on impacts and vulnerabilities

Integrating adaptation in wider policies
(Ex. Integrated Coastal Zone Management, urban planning)

Improving disaster preparedness and management

Improving health care systems

Promoting good governance including responsible
decision making and communities empowerment

IPCC



Role and limits of adaptation

Societies have a long record of adapting
to the impacts of weather and climate

®» But climate change poses new risks that will
require new investments in adaptive responses

Adaptation Is necessary to address impacts resulting
from the warming which is already unavoidable
due to past emissions

®» But adaptation alone is not expected to cope
with all the projected effects of climate change

IPCC



The urgent need for
mitigation and
sustainable development




Stabilisation scenarios

temp. increase

level

to peak
(°C) (ppm CO,-eq) P
20—-24 445 — 490 2000 — 2015
] 5 |
2.4 -2.8 490 — 535 2000 — 2020
2.8-3.2 535 - 590 2010 — 2030
3.2-4.0 590-710 2020 — 2060
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Mitigation targets

Under most equity interpretations and for a
stabilization target of 450ppm CO-,-eq, developed
countries need to significantly reduce their emissions

below 1990 levels:

25-40% by 2020
80-95% by 2050

Developing country emissions need to deviate below
their projected baseline within the next few decades

This requires urgent action in order to avoid lock-
In of carbon-intensive technologies and patterns

IPCC



Impacts of mitigation on GDP growth

GDP

. L l Cost of mitigation
GDP without -2 in 2030: max 3%

mitigation _—~— % of global GDP

Mitigation would

GDP with postpone GDP

stringent growth of one year
mitigation _, il atmostoverthe
medium term

Current | 2030 Time
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Co-benefits of mitigation

Common drivers lie behind mitigation policies and
policies addressing economic development, poverty,

health, employment, energy security, and local
environmental protection

Linking policies provide the opportunity for no-regrets
policies reducing greenhouse gases mitigation costs

CO, mitigation potential for 2010 without net cost
In India: between 13 and 23% of business as
usual scenario

IPCC



Energy prospects in India

/0% of electricity output from coal
70% of crude-oll requirements imported

Under-recoveries for kerosene subsidies projected
at Rs. 62,283 crores at $125/barrel for ol

3.6% of expected average annual increase
In energy demand in 2005-2030

$1.7 trillion worth expected investment needs in
energy Iinfrastructure in 2006-2030

Source: IEA, World Energy Outlook 2007 |PCC



World potential renewable energy

Thanks to its location and geography, India enjoys abundant
potential to all of the renewable energies
Source: Global Energy Network Institute, 2006 IPCC



Development challenges in India

Promoting equity In spreading the benefits
that will arise from economic growth

42% of Indians estimated to be below
the poverty line in 2005*

Implementing appropriate regulatory intervention
to ensure adequate food supply in the context
of increasing value of land

Finding new development pathways wherein
GHG emissions and the use of natural resources

are minimised

*Source: World Bank, 2008 |PCC



National Action Plan
on Climate Change

Establishment of National missions for:

Solar Energy

Enhanced Energy Efficiency
Sustainable Habitat

Water

Sustaining the Himalayan Ecosystem
Green India

Sustainable Agriculture

Strategic Knowledge for Climate Change

IPCC



Lighting a Billion Lives
Campaign




1.6 billion people lack access to electricity
25% live In India

We commit to enable a billion lives to access
light from solar technologies



Gobindarampur:
a village benefiting from the campaign



Solar lantern

Each solar lantern:

Saves about 40-60 litres
of kerosene per year

Mitigates 145 kg CO,
emissions per year

Alternately:

Saves about 182.5 kWhr
of electricity per year

Mitigates 157 kg CO2
emissions per year
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It took Britain half the resources of the planet to achieve this prosperity.
How many planets will a country like India require!



