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Warming of the climate 
system is unequivocal
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Observed changes

Global average 
sea level

Northern hemisphere
snow cover

Global average 
temperature
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Heat waves have become more frequent 
over most land areas

- Heat wave in Europe, 2003: 35 000 deaths
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The proportion of tropical cyclones reaching higher 
intensity have increased over the past 3 decades

- Cyclone Nargis in Myanmar, 2008: 
100 000 estimated deaths
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The frequency of heavy precipitation events has 
increased over most land areas

- Rainfall in Mumbai (India), 2005: 
1 million people lost their homes
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Expected impacts 
of climate change
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Continued emissions 
would lead to further 

warming of 1.1ºC to 6.4ºC
over the 21st century and 

induce many changes that 
would be larger than 

those observed 
during the 20th century

Ranges for predicted surface warming

year
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WATER 
Increased water availability in moist tropics and high latitudes 

Decreasing water availability and increasing drought in mid-latitudes and semi-arid low latitudes 

Hundreds of millions of people exposed to increased water stress 

ECO-
SYSTEMS 

Increased coral bleaching     Most corals bleached    W idespread 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 

FOOD 

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 

COASTS 
Increased damage from floods and storms 

About 30% of global coastal wetlands lost 

Millions more people experience coastal flooding each year 

HEALTH 
                Increasing burden from malnutrition, diarrhoeal, cardio-respiratory, infectious diseases 

Increased morbidity and mortality from heat waves, floods, droughts 

Changed distribution of some disease vectors 

Examples of impacts associated with 
global average temperature change relative to 1980-1999



10IPCC

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

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

Abrupt or irreversible impacts
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Impacts on poor regions

Possible yield reduction in agriculture:

� 50% by 2020 in some African countries
� 30% by 2050 in Central and South Asia
� 30% by 2080 in Latin America

People exposed to increased water stress by 2020:

� 120 millions to 1.2 billion in Asia 
� 75 to 250 millions in Africa
� 12 to 81 millions in Latin America
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Impacts on freshwater

Water use has increased over the last decades due to:
� Population & economic growth and changes in lifestyle 
� Expanded water supply systems: irrigation accounts for 

more than 90% of consumptive water use

Adverse effects of climate change on freshwater systems 
aggravate the impacts of non-climatic stresses

� Semi-arid and arid areas are particularly exposed 
to the impacts of climate change on freshwater

The number of people living in severely stressed basins is 
projected to increase from 1.5 billion to 5.5 billion in 2050
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The need for mitigation
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Stabilisation scenarios

3.2 – 4.0

2.8 – 3.2

2.4 – 2.8

2.0 – 2.4

Global mean 
temp. increase 

(ºC)

2020 – 2060590 – 710

2010 – 2030535 – 590

2000 – 2020490 – 535

2000 – 2015445 – 490

Year CO2 
needs to peak

Stabilization
level 
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Mitigation measures would induce 0.6% gain 
to 3% decrease of GDP in 2030

< 0.06-0.6 – 1.2590 - 710

< 0.10.2 – 2.5535 - 590

< 0.12< 3445 - 535

Reduction of 
average annual 

GDP growth 
rates

(percentage pts)

Range of GDP 
reduction

(%)

Stabilisation 
levels

(ppm CO2-eq)

Costs of mitigation in 2030
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GDP without 
mitigation

GDP with 
stringent 
mitigation

2030

GDP

TimeCurrent

Mitigation would 
postpone GDP 
growth by one year
at most over the 
medium term

Cost of mitigation 
in 2030: max 3%
of global GDP

Impacts of mitigation on GDP growth
(for stabilisation scenario of 445-535 ppm CO2-eq)

Schematic graph



17IPCC

� Health co-benefits from reduced air pollution

� Increased energy security

� Increased agricultural production and reduced 
pressure on natural ecosystems

� More rural employment

Co-benefits of mitigation

Co-benefits provide the opportunity for 
no-regrets policies and reduce mitigation costs
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Impacts of Climate 
Change in East and South-

East Asia
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Some observed changes in climate in East 
and South-East Asia

Korea
0.23°C rise in annual mean temperature per decade

More frequent heavy rain in recent years
Indonesia

Decline in rainfall in southern and increase in northern region
Philippines

Increase in mean annual, maximum and minimum temperatures 
by 0.14°C between 1971 to 2000

China 
Decline in annual rain past decade in North-East and North 

Japan
About 1.0°C rise in 20th century, 2 to 3°C rise in large cities
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Recent impacts in the region
• Increasing intensity and spread of forest fires in Asia observed in the 
past 20 years

•Decreasing precipitation and increasing temperature reported to 
increase water shortage, particularly in parts of Asia with high water 
stress

•Wetlands in Asia are being increasingly threatened by warmer climate 
in recent decades. 

•Over 34% of coral reefs of Asia, particularly in South, South-East and 
East Asia reported to have been lost in 1998, largely due to coral 
bleaching induced by the 1997/98 El Niño event. Climate change 
effects compound the human-induced damages on the corals in this 
region.
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Expected impacts in the region -
Agriculture

Crop yields could increase up to 20% in East and South-East Asia 
while it could decrease up to 30% in Central and South Asia 

Modelling studies indicate that substantial losses are likely in rainfed
wheat in South and South-East Asia

Studies suggest that a 2°C increase in mean air temperature could 
decrease rain-fed rice yield by 5 to 12% in China. 

A decline in potentially good agricultural land in East Asia
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Expected impacts in the region -
Water

Changes in seasonality and amount of water flows from river 
systems

Rise in temperature and decreases in precipitation, along with 
increasing water use have caused water shortages that led to 

drying up of lakes and rivers in China

Climate change-related melting of glaciers could seriously affect a
quarter of a billion people in China who depend on glacial melt for 

their water supplies 
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Expected impacts in the region – coastal 
and low-lying areas

Projected sea-level rise could flood the residence of millions of people
living in the low lying areas of South, South-East and East Asia such 

as in Vietnam, Bangladesh, India and China

The coastal lowlands below the elevation of 1,000-year storm surge 
are widely distributed in China, Japan, Vietnam and Thailand, where 

millions of people live.

In Japan, an area of 861 km2 of coastal lowland is located below high 
water level mainly in large cities like Tokyo, Osaka and Nagoya. A one 

metre rise in sea level could put up to 4.1 million people at risk

Climate change and sea-level rise will tend to worsen currently 
eroding coasts 
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Expected Impacts in the region - contd

Extreme weather events
•An increase of 10 to 20%in tropical cyclone intensities for a rise in sea-

surface temperature of 2 to 4°C is projected in East Asia, South-East Asia 
and South Asia

Population disruption
•Climate-related disruptions of human populations and consequent 

migrations can be expected over the coming decades.

Biodiversity
•Up to 50% of the Asia’s total biodiversity is at risk due to climate change.
• Large populations of many other species could also be extirpated as a 

result of the synergistic effects of climate change and habitat fragmentation
•The probability of significant adverse impacts to forests is high in the next 

few decades
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Towards a new development path

The dominant path to industrialisation has been 
characterised by high concurrent GHG emissions

Committing to alternative development paths requires 
major changes in a wide range of areas:

� Economic structure 
� Urban design
� Transport infrastructure
� Consumption patterns
� Demography
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Lighting a Billion Lives 
Campaign



27IPCC

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
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Gobindarampur: 
a village benefiting from the campaign
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Solar lantern

Each solar lantern:
� Saves about 40-60 litres of 

kerosene per year
� Mitigates 145 kg CO2

emissions per year

Alternately:
� Saves about 182.5 kWhr of 

electricity per year
� Mitigates 157 kg CO2 

emissions per year
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Be the change you want to see in the world


