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OUTLINE

1. Climate change can be observed now

2. What future changes can be expected?

3. Impacts could be very large

4. Especially due to extreme weather

5. Emissions reduction cannot avoid all damages

6. Therefore we must adapt, now.



1.  Observed effects, now



Rising atmospheric 

temperature

Rising sea level 

Reductions in NH snow 

cover

Warming is 

unequivocal



Global distribution of 

temperature change for 

June/July/Aug since 1880

ÅOn average, the Earth 

is about 0.75°C 

warmer than in 1860

ÅEleven of the last 12 

years are among 12 

warmest since 1850



In the Arctic:sea ice is decreasing



Mt. Kilimanjaro:

Ice extent on the main 

summit 1912 and 

2003 (80% reduction)

Snow is decreasing most on tropical 

and equatorial mountains: 



Effects are also being observed in many different fields: 

e.g. on net primary productivity, date of spring bud-

burst, amount of forest burning



2. Projected climate change



Emissions are 

increasing and 

Carbon Dioxide 

is the largest 

contributor



GHG emissions will continue to grow over 

the next few decades

Å IPCC SRES scenarios:  

By 2030: 25-90 % 

increase of GHG 

emissions relative to 2000
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Future temperature changes

0.6oC

1.8oC

2.8oC

3.4oC



3.  Future climate change 

impacts



Most  key impacts stem from reduced water availability.  

Projected changes (%) in run-off, 21st century.

White areas are where less than two-thirds of models agree, hatched are where 90% of 

models agree (IPCC SYR) 



Extracted  from IPCC WGII Technical Summary, 2007 



ïAbout one-quarter of savanna 

tree species in central Brasil  

projected to be potentially 

extinct with temperature 

increase  over 2 deg C above 

present.

ïFor global average 

temperature increases >4oC, 

models suggest 45% 

Amazonian tree species 

potentially extinct.

Source: IPCC, 2008

Ecosystems: some impacts are irreversible



FOOD:  yields are projected to decrease, especially at 

lower latitudes



COASTAL SETTLEMENTS:  Densely populated ñmegadeltasò 
especially in Asia and Africa, are most at risk. 



Summary:  The most vulnerable 

people and places can now be 

identified

ÅMost vulnerable regions are: 

ïAfrica,  Asian mega-deltas,  small islands, the Arctic

ÅMost vulnerable sectors are:

ïwater in the dry tropics 

ïagriculture in low latitudes  

ïhuman health in poor areas 

ïecosystems at the margins: e.g. tundra, boreal, 
mountains or already stressed: e.g. mangroves, coral

In all countries, even those with high incomes, some are 
especially at risk: the poor, young children, the elderly



4. Effects of  changing 

weather extremes



Impacts due to changes in the frequency of 

extremes will change

ÅNumber of 

deaths in Paris 

in 2003 

heatwave

ÅGlobal warming 

ómore likely than 

notô contributed 

to this heatwave



France: Several thousand 

excess deaths

Dry Danube

Croatia - fires

UK train tracks 

buckle
AUGUST, 2003

IN EUROPE



August 2003

Heatwave in W. 

Europe


