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East Asia
1C rise in 
temperature by 
2020 would 
increase demand 
for water in 
agriculture by 10% 

Central Asia
Lena delta 
retreating due to 
rising temperatures

Japan
Rice yields decrease 
by 40% 

South Asia
30% of Asias’s coral 
reefs likely to be 
lost in next 30 
years. A 1m rise in 
sea levels means 
2,500km2 of 
mangroves will 
disappear

Tibet
Plateau glaciers will 
reduce with a 3C 
temperature rise — 
from 500,000km2  
to 100,000km2 by 
the 2030s

India
The amount of 
water per head will 
decline from 
1,820m3  a year to 
1,140m3. Cholera 
will increase on the 
coast and cereal 
yields will decrease. 
Calcutta and 
Karachi flooded 

Southern 
Africa
Malaria expands 
southward and 
region hit by water 
stress and 
water-related 
conflict

West and 
central 
Africa
Agricultural losses 
of up to 4% of GDP, 
coastal settlements 
hit by flooding.  
Fishing and tourism 
decline 

East Africa
Rainfall increases 
and malaria will 
spread to highlands 
in Ethiopia, Rwanda 
and Burundi by 
2080s. Fish stock 
loss in major lakes 

North Africa
Climate change will 
hurt  irrigation 
systems. Egypt 
susceptible to 
water stress — 
country uses more 
water than it hosts

North 
America
More hurricanes, 
floods, droughts, 
heatwaves and 
wildfires result in 
economic problems. 
Major cities like 
New York may flood 

North 
America
Pressure on the US 
water system leads 
to intense 
competition 
between domestic, 
industrial and 
agricultural users

Caribbean
Increasingly 
vulnerable to 
hurricanes and 
tropical storms. 
Mangroves 
disappear from 
coastlines, 
increasing 
extinction of birds, 
mammals, 
butterflies, frogs 
and reptiles by 
2050

Polar regions
Arctic ice melts, 
exposing the 
northwest and 
northeast passage 
for much of the year

Alpine zones
Loss of plant and 
animal species plus 
glacier shirnkage 
and reduced snow 
cover. Increased 
flooding, erosion 
and landslides

Northern
Salt water floods 
freshwater supplies 
and mangroves 
move in

SW Australia
Water shortages 
and less crops 
growing

Queensland
Rising sea levels 
threaten cities like 
Brisbane. Storm 
surges and flooding. 
In the tropics 
multiple species 
vanish
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Central
Increased and 
heavier winter 
floods, variable 
crop yields and 
intense heatwaves. 
Severe peatland 
fires

Atlantic 
Increased coastal 
erosion, loss of 
marine biology, 
increased tourism 
on coasts, greater 
risk of winter 
storms. London at 
risk of flooding

Latin 
America
Water availability 
reduced due to 
glacial reduction. 
Rise in skin cancers 
and increased 
desertification

Brazil
Losses of 24% of 
138 tree species. 
Inland water 
becomes more 
scarce, coastal 
mangroves 
disappear. 
Reduction of lands 
for growing coffee. 
Coasts at Rio de la 
Plata hit by 
increasing storm 
surges

Tundra
Permafrost thaws, 
increase erosion 
and flooding
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How we affect climate change
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Steppes
Crop yields 
decrease as soil 
erosion increases

Northern
Waterlogging, 
increased winter 
storms and coastal 
flooding. Reduced 
ski season

Mediterranean
Reduced water and 
increased drought. 
Forest fires increase as 
does energy demand 
in summer. Land loss in 
estuaries and deltas 
and heat waves cause 
health problems

Mountains
Reduced ski season 
as the snow cover 
period lessens and 
glaciers melt. Tree 
line moves upwards 
and rock falls 
increase

North Asia
Forest production 
may benefit from 
increased carbon 
but weather 
changes increase 
forest fires

1956 2056

Polar ice cap

Kazakhastan
Mongolia

China

Russian Federation

Modern southern permafrost boundary

Permafrost area likely to thaw by 2100

Permafrost area projected to be under
different stages of degradation

FIGURE 10.5. THE PROJECTED SHIFT OF PERMAFROST BOUNDARY IN
NORTH ASIA DUE TO CLIMATE CHANGE BY 2100 (FNCRF, 2006)

How it will change Europe

765
Significant changes 
observed

94%
probably caused 
by warming

28,671
Significant changes 
observed by scientists

Snow, ice and waterLand and sea creatures

90%
probably caused 
by warming

Melting permafrost

Major impacts

The global effect

SOURCE: IPCC
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Water Ecosystems CoastFood Health Singular events

Arrows show 
how the world’s 
climate and 
systems will 
be aff ected by 
temperature 
increases from 
as little as 1°C to 
5°C compared to 
the average for 
1980-1999

Global 
impact

1C

2C

3C

4C

5C

Increased water 
in the moist 
tropics and high 
latitudes

Decreasing water 
availability in 
the mid latitudes 
and semi-arid low 
latitudes

Maximum numbers of people 
under increased water stress

Coral 
bleaching

Widespread 
coral 
mortality

3.2bn

1.7bn

2bn

Increased 
wildfi re risk

40% of 
ecosystems 
aff ected

Major 
series of 
extinctions 
around the 
world

Increasing 
amphibian 
extinction

20-30% 
species at 
high risk of 
extinction

Mid to high 
latitudes

Crop 
productivity 
increases 
because of 
increased 
rainfall and 
warmer weather

Crop 
productivity 
decreases as 
temperatures 
become more 
extreme

Low latitudes
Crop 
productivity 
decreases 
even more as 
temperatures 
rise

Increasing 
damage from 
fl oods and 
storms

30% loss 
of coastal 
wetlands

15m

People 
at risk of 
coastal 
fl ooding 
each year

3m

Increasing 
malnutrition, 
infectious 
diseases, 
diarrhoea and 
heart problems

Deaths from 
increasing 
heatwaves 
fl oods and 
droughts

Patterns of 
traditional 
diseases, 
such as 
malaria, 
change, 
spreading 
to new 
regions

Increased 
burden 
on health 
services

The ice melts 
in Greenland 
and the West 
Antarctic

Long-term sea 
level rise is now 
inevitable

The coastlines 
change across 
the world. Low-
lying areas are 
now inundated

Permanent 
eco-system 
changes as sea 
currents such as 
the Gulf Stream 
and Atlantic 
conveyor are 
weakened 
forever


