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Warming of the climate system is unequivocal, as is now evident
from observations of increases in global average air and ocean
temperatures, widespread melting of snow and ice, and rising

global mean sea level.
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Global average air temperature

Updated 100-year linear trend of 0.74 [0.56 to 0.92] °C for 1906-
2005

Larger than corresponding trend of 0.6 [0.4 to 0.8] °C for 1901-
2000 given in TAR

Average ocean temperature increased to depths of at least 3000
m — ocean has absorbed 80% of heat added

> seawater expansion and SLR
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Precipitation has increased in eastern parts of North and South America,
northern Europe and northern and central Asia — and decreased in the
Sahel, Mediterranean, southern Africa and parts of southern Asia.







Average rate of sea level
rise:

1961 — 2003: 1.8 mm /yr
1993 — 2003: 3.1 mm /yr



Most of the observed increase in globally averaged
temperatures since the mid-20th century is very likely due
to the observed increase in anthropogenic greenhouse
gas concentrations. This is an advance since the TAR’s
conclusion that “most of the observed warming over the
last 50 years is likely to have been due to the increase in
greenhouse gas concentrations”. Discernible human
Influences now extend to other aspects of climate,
Including ocean warming, continental-average
temperatures, temperature extremes and wind patterns



Cumulative loss of glacier mass
IN many regions

During the 20th century,
glaciers and ice caps have
experienced widespread mass
losses and have contributed to
sea level rise.




Some ecosystems:
» Coral reefs; sea-ice regions
 Tundra, boreal forests, mountain and Mediterranean regions

Low-lying coasts, mangroves & salt marshes
Water resources in mid-latitudes & dry Tropics
Low-latitude agriculture

Human health where adaptive capacity is low



Best estimate for
low scenario (B1)
Is 1.8°C (likely
range is 1.1°C to
2.9°C), and for
high scenario
(A1lFIl) is 4.0°C
(likely range is
2.4°C t0 6.4°C).

Broadly
consistent with
span quoted for
SRES in TAR,
but not directly
comparable



* Very likely that hot extremes, heat waves, and heavy

precipitation events will continue to become more
frequent

 Likely that future tropical cyclones will become more
Intense, with larger peak wind speeds and more heavy
precipitation
» l|ess confidence in decrease of total number

o Extra-tropical storm tracks projected to move poleward
with conseqguent changes in wind, precipitation, and
temperature patterns



The Arctic
Sub-Saharan Africa
Small islands
Asian megadeltas



« Climate change has affected many sectors in Asia

 In future likely to affect agriculture, risk of hunger and
water resource scarcity with enhanced climate
variability and more rapid melting of glaciers

* Also, likely to affect forest expansion and migration,
exacerbate threats to biodiversity

« Multiple stresses in Asia will be compounded further
due to climate change



« Substantial decreases in cereal production potential
In Asia

e Crop simulation modeling studies based on future
climate change scenarios indicate, substantial losses
are likely in rain-fed wheat in South and Southeast
Asia

 For e.g. 0.5° C rise in winter temperature would
reduce wheat yield by 0.45 tonnes per hectare In
India. (Average yield of wheat 2.6 tonnes per hectare
In 2006 — Source: GAIN Report)



« Climate Change can affect not only crop production
per unit area but also the area of production.

 Most of the arable land suitable for cultivation in Asia
IS already in use

 Food insecurity and loss of livelihood to be further
exacerbated by loss of cultivated land and nursery
areas for fisheries by inundation and coastal erosion
In low-lying areas of tropical Asia



* Climate change related melting of glaciers could seriously
affect half billion people in the Himalaya-Hindu-Kush
region, a quarter billion people in China, depending on
glacier melt for water supplies

« Unfavorable consequences for downstream agriculture in
most countries of South Asia relying on glacier melt for
water for irrigation

* India, China and Bangladesh are especially susceptible to
Increasing salinity of groundwater and surface water
resources especially along the coast, due to increase in
sea level as a direct impact of global warming



» (Gross per capita water availability in India will decline from
~ 1820 m3/ yr in 2001 to as low as ~1140 m3/yr in 2050

 The projected decrease Iin the winter precipitation over
Indian subcontinent would reduce the total seasonal
precipitation during December, January and February
Implying lesser storage and greater water stress

e Intense rain occurring over fewer days, which implies
Increased frequency of floods during the monsoon, will also
result in loss of the rain water as direct runoff resulting in
reduced groundwater recharging potential



* Projected sea level rise could flood the residence of
millions of people living in the low lying areas of South,
Southeast and East Asia such as in Vietnam,
Bangladesh, India and China

 Even under the most conservative scenario, sea level
will be about 40 cm higher than today by the end of
21st century and projected to increase the annual
number of people flooded in coastal population from
13 million to 94 million

e Almost 60% of this increase will occur in South Asia
(along coasts from Pakistan, through India, Sri Lanka
and Bangladesh to Burma)
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 Up to 50% of the Asia’s total biodiversity is at risk due to
climate change

 The natural grassland coverage and the grass yield in
Asia, in general, are projected to decline with rise in
temperature and higher evaporation

 More frequent and prolonged droughts as a consequence
of climate change and other anthropogenic factors
together will result in the increasing trends of
desertification in Asia



Climate change poses substantial risks to human health
In Asia

Global burden (mortality and morbidity) of climate-
change- attributable diarrhoea and malnutrition are
already the largest in South and Southeast Asian
countries including Bangladesh, Bhutan, India,
Maldives, Myanmar and Nepal in 2000

The relative risks for these conditions for 2030 Is

expected to be also the largest

An empirical model projected that population at risk of
dengue fever (the estimated risk of dengue
transmission is greater than 50%) will be larger in India
and China

In India and China, the excess mortality due to heat
stress is projected to be very high



Ecosystems

Over the course of this century net carbon uptake by terrestrial
ecosystems is likely to peak before mid-century and then weaken or
even reverse, thus amplifying climate change.

Approximately 20-30% of plant and animal species assessed so far
are likely to be at increased risk of extinction if increases in global
average temperature exceed 1.5-2.50C.

Coastal systems and low-lying areas

Many millions more people are projected to be flooded every year
due to sea-level rise by the 2080s. Those densely-populated and
low-lying areas where adaptive capacity is relatively low, and which
already face other challenges such as tropical storms or local coastal
subsidence, are especially at risk. The numbers affected will be
largest in the mega-deltas of Asia and Africa while small islands are
especially vulnerable.



Africa

By 2020, between 75 and 250 million people are projected to be
exposed to an increase of water stress due to climate change

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

Asia

Glacier melt in the Himalayas is projected to increase flooding, rock
avalanches from destabilised slopes, and affect water resources
within the next two to three decades

Endemic morbidity and mortality due to diarrhoeal disease primarily
associated with floods and droughts are expected to rise in East,
South and Southeast Asia due to projected changes in hydrological
cycle associated with global warming. Increase in coastal water
temperature would exacerbate the abundance and/or toxicity of
cholera in South Asia.
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Substantial losses predicted for rainfed wheat

0.5° C rise in winter temperatures to reduce wheat yield by
0.45t/ ha

* (Present average yield of wheat ~ 2.6 t/ ha)

Besides yields impacts on production area also likely

 Loss of cultivated land and nursery areas for fishery/
aquaculture activity in coastal low-lying regions

Gross per capita water availability to decline from 1820
m3/ yr in 2001 to 1140 m3/yr in 2050
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Trends at many placesin Asia indicate an increase in minimum
temperature



* Intense rain over fewer days to result in increased frequency
of floods and reduced recharge

 More than 0.5 biln people in the Himalayan-Hindu-Kush
region depending on glacier melt for water supplies will be

affected
* Issues on sustainability of downstream agriculture

* India susceptible to increasing salinity of ground and surface
water resources in coastal regions due to increase in sea

level

e Almost 60 % of increase in sea level in the coasts of Pakistan,
India, Sri Lanka, Bangladesh and Burma)



 High vulnerability with huge population

* Direct dependence on climate sensitive sectors and natural resources
for livelihood and sustenance: Agriculture, Water resources, Forestry
and Fishery sector

 Low adaptive capacity
 Agqriculture vital to India’s development

* Provides food to over 1 billion people, contributes significantly to
the GDP

« Source of livelihood to many
 Rainfed areas

* Nearly 2/3rd of land under agriculture still rainfed
 Degraded lands, water scarcity, drought-prone

o Agriculture is complex, diverse & risk prone

e Majority of rural poor live there



Prevent or phase-out development in coastal areas
vulnerable to erosion, inundation, and storm-surge flooding.

Use "hard" (dikes, levees, seawalls) or "soft" (beach
nourishment, dune and wetland restoration, afforestation)
structures to protect coasts.

Implement storm warning systems and evacuation plans.
Protect and restore wetlands, estuaries, and floodplains to
preserve essential habitat for fisheries.

Modify and strengthen fisheries management institutions and
policies to promote conservation of fisheries.

Conduct research and monitoring to better support
Integrated management of fisheries.



Planned and
anticipatory

Adaptation <

Planned anticipatory adaptation has the potential
to reduce vulnerabllity and realize opportunities
associated with climate change

Autonomous
and reactive



*Mitigation efforts over the next two to three decades will have a
large impact on opportunities to achieve lower stabilization levels

Year CO2 emissions

Reduction in 2050 CO2

(Startalg\glz_e ) vear C(gskneeds o back at 2000 emissions compared to
PP q , P level 2000
Global Mean temp. increase
at equilibri
445 - 490 20-24 2000 - 2015 2000- 2030 -85 to -50
490 - 535 / 24-28 2000 - 2020 2000- 2040 -60 tox\O
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590 - 710 2-40 2020 - 2060 2050- 2100 +10 to +60
710 — 855 4.0-4.9 2050 - 2080 +25 to +85
855 —-1130 49-6.1 2060 - 2090 +90 to +140




*Costs are global average for least cost appoaches from top-down models

*Costs do not include co-benefits and avoided climate change damages

Trajectories Median Range of GDP Reduction of average
towards GDP reduction[1] reduction [2] annual GDP growth
stabilization levels (€0)) (€0)) rates [3]
(ppm CO,-eq) (percentage points)
590-710 0.2 -0.6-1.2 <0.06
535-590 0.6 0.2-25 <0.1
445-535 Not available <3 <0.12

Thisis global GDP based market exchange rates.

The median and the 10t and 90t percentile range of the analyzed data are given.

The calculation of the reduction of the annual growth rate is based on the average reduction during the period till 2030
that would result in the indicated GDP decrease in 2030.

The number of studies that report GDP resultsis relatively small and they generally use low baselines.
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Sector (Selected) Key mitigation technologies and practices currently commercially
available.

Energy Supply efficiency; fuel switching; nuclear power; renewable (hydropower, solar, wind,
geothermal and bioenergy); combined heat and power; early applications of CO2
Capture and Storage

Transport More fuel efficient vehicles; hybrid vehicles; biofuels; modal shifts from road transport
torall and public transport systems; cycling, walking; land-use planning

Buildings Efficient lighting; efficient appliances and airco; improved insulation ; solar heating and

cooling; alternativesfor fluorinated gases in insulation and aplliances




Policies that provide a real or implicit price of carbon
could create incentives for producers and consumers to
significantly invest in low-GHG products, technologies
and processes.

Such policies could include economic instruments,
government funding and regulation

For stabilisation at around 550 ppm CO2eq carbon
prices should reach 20-80 US$/tCO2eq by 2030 (5-65 if
“Induced technological change” happens)

At these carbon prices large shifts of investments into
low carbon technologies can be expected
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In order to stabilize the concentration of GHGs in the atmosphere, emissions
would need to peak and decline thereafter. The lower the stabilization level,
the more quickly this peak and decline would need to occur. Mitigation efforts
over the next two to three decades will have a large impact on opportunities
to achieve lower stabilization levels

The range of stabilization levels assessed can be achieved by deployment of
a portfolio of technologies that are currently available and those that are
expected to be commercialised in coming decades. This assumes that
appropriate and effective incentives are in place for development,
acquisition, deployment and diffusion of technologies and for addressing
related barriers

Policies that provide a real or implicit price of carbon could create incentives
for producers and consumers to significantly invest in low-GHG products,
technologies and processes. Such policies could include economic
Instruments, government funding and regulation






« Changes in occupant behaviour, cultural patterns and
consumer choice in buildings.

* Reduction of car usage and efficient driving style, In
relation to urban planning and availability of public
transport

« Behaviour of staff in industrial organizations in light of
reward systems



Be the change you want to see in the world



