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Climate change is unequivocal




Warming of the climate system is now
unequivocal

125,000 years ago...

= The polar regions were
significantly warmer than
present for an extended
period

... which led to reductions
in polar ice volume and
sea level rise of 4 to 6m.

Palaeoclimatic information supports the interpretation that the warmth of the last half
century is unusual in at least the previous 1,300 years.

Source : IPCC




Changes Iin greenhouse gases from ice core

and modern data

Changes in GHGs from ice core and modern data
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Global atmospheric concentrations have increased markedly as a result of human activities

since 1750 and now far-exceed pre-industrial values determined from ice cores

Source : IPCC
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Understanding the causes of change

Global GHG emissions
due to human activities
have grown since pre-
industrial times, with an
increase of 70%
between 1970 and 2004

CO, annual emissions
grew by about 80%
between 1970 and 2004

Most of the observed increase in temperatures since the mid-20th century is very likely due
to the increase in anthropogenic GHG concentrations

Source : IPCC




Observed impacts of climate change
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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%)

New data now show that losses from the ice sheets of Greenland and Antarctica have very

likely contributed to sea level rise over 1993 to 2003

Source : IPCC




Average arctic temperatures increased at almost
twice the global average rate in the past 100 years

Annual average Arctic sea ice extent has shrunk by 2.7%
per decade

Souyrce - |PCC




Projected Impacts of Climate Change




Possible abrupt or irreversible impacts

= Partial loss of ice sheets on polar land could imply
metres of sea level rise, major changes in
coastlines and inundation of low-lying areas

= 20-30% of species are likely to be at risk of extinction
if increases in warming exceed 1.5-2.5/C

= |arge scale and persistent changes in Meridional
Overturning Circulation would have impacts on marine
ecosystem productivity, fisheries, ocean CO2 uptake and
terrestrial vegetation

Source : IPCC




Projected impacts on water resources

Countries like Bangladesh,
China and India are
susceptible to increasing
salinity of their
groundwater and surface
water resources, due to
increases in sea level

In India, gross per capita
water availability will decline
from 1820 m3/yr in 2001 to
1140 m3/yr in 2050
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As a result of rapid melting of glaciers, glacial runoff and frequency of glacial lake outbursts
causing mudflows and avalanches have increased.

Source : IPCC




Projected Impacts on food security

Decreases in the African
continent are expected in :

= Area suitable for agriculture

= |ength of growing seasons

= Yield potential

This would adversely affect
food security and exacerbate
malnutrition in Africa.

In many African countries, agricultural production, including access to food is projected to
be severely compromised by climate variability and change.

Source : IPCC




Projected impacts on development

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

Climate change will be a
significant hindrance to
meeting the Millennium
Development Goals
over the long term

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

Source : IPCC



Projected impacts in the Arctic region

Sea ice is projected to
shrink in all scenarios

= Reductions in the
thickness and extent of
glaciers and ice sheets

= |ncreased coastal erosion

\

Changes in some Arctic natural ecosystems with detrimental effects on migratory birds,

mammals and higher predators as well as on infrastructure and indigenous ways of life

Source : IPCC




Need for adaptation




Adaptation strategies

Developing knowledge on
impacts and vulnerabilities

Integrating adaptation in
wider policies

Improving disaster
preparedness and
management

Informing and educating
to enhance the level of
awareness and
understanding

A\

Improving health care
systems

Promoting good governance including responsible decision making and communities
empowerment are key factors for improved sustainability & adaptive capacity

Source : IPCC



Adaptation and development

= Adaptation to the impacts of
climate change & promotion
of sustainable development
share common goals :

A Access to resources and
equity

A Stocks of human and
social capital

A Access to risk-sharing
mechanisms

A Institutional capacity

Social and environmental issues are often without effective support when economic growth

takes precedence

Source : IPCC




Adaptation In the Arctic region

Adaptation will be
ineffective for some
cases such as natural
ecosystems (e.g. loss of
Arctic sea ice and
marine ecosystem
viability)

Substantial investments
are needed to adapt or
re-locate physical
structures and
Indigenous communities

Despite the resilience shown historically by Arctic indigenous communities, some
traditional ways of life are being threatened

Source : IPCC



Main constraints to adaptation

Insufficient information and Lack of co-ordination in the Poverty :

kr_10w|edge on impacts of formulation of responses = Low adaptive capacity of the

climate change poor due to their limited
access to information and
technology

= Adaptive capacity of
subsistence farming/herding
communities is particularly
low

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

Source : IPCC




Role & limits of adaptation

= 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

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

Source : IPCC
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A N e | adapetion nor
LA/ mitigation alone can avoid
all climate change impacts;
however, they can
complement each other and
together can significantly
reduce the risks of climate
changeo
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Source : IPCC




About PACC 2011

Considerably advance
our understanding of
adaptation and its
implications

|dentify the needs for
adaptation research

Advancement in pooling

together the world
community efforts in
adaptation to climate
change including
anticipatory adaptation.

PACC 11 is expected to make a contribution to the IPCC Fifth Assessment Report by
appraising the current state of knowledge on climate change and adaptation

Source : IPCC



A technological society has

two choices. First it can
wait until catastrophic
failures expose systemic
deficiencies, distortion and
selff-decepti onsé
Secondly, a culture can
provide social checks and
balances to correct for
systemic distortion prior to

Mahatma Gandhi catastrophic failures.




