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How well do we know about climate change?



From 2007 Nobel Peace Prize Winner, IPCC, 4th Asses sment Report
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Globally averaged sea level rose by 1 to 2 mm per year in the 20 th century,  
with large regional differences

(Source: IPCC)



Key contributors to global warming, IPCC, AR4
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Sequence of Climate Change:

• Chemical: CO2 , CH4 , O3 …;

• Physical:  temperature, rain, wind, 
sea level, environment…;

• Biological: living things, including bacteria,      
human.



Chemical Changes

Vostok, Antartica (NASA photo)

Dynamic 
equilibrium



Physical and 
Environmental 
Changes

Palmer drought 
severity index: 
1900 – 2002 
(top)

Time series of 
Palmer 
drought 
severity index: 
1900 – 2002
(bottom)



National Geographic

June 2007

Iceland

Apr 2006

Oct 2006



National Geographic
June 2007

Bolivia

Then

Now



Expansion of Tsho Rolpha Glacial Lake, Nepal



Arctic passage

Envisat, ESA



Future changes



How confident are we about projection?



More heavy rain and droughts                  More heavy rain and droughts                  
in Hong Kongin Hong Kong

•• 901 mm in the year 901 mm in the year 
19631963 (3 times in 21st (3 times in 21st 
century)century)

•• 3343 mm in the year 3343 mm in the year 
19971997 (6 times in 21st (6 times in 21st 
century)century)

1997

1963



Pressing problem - water resources        
in China
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• Rise by   
0.18m – 0.59m 
by 2100, IPCC 
2007;

• Return period 
of storm surges 
greatly reduced, 
e.g. from 100 
yrs to 4 yrs; 
from 300 to 10 
yrs;

• Saline tide –
impact on water 
resource;

2.5mm/year
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(IPCC� AR4� 2007)
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•Ecosystem change;

•Food shortage;

•Epidemics, pandemics;

•Social instability, chaos;

•War…
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What next ?
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National Security and the 
Threat of Climate Change , 
2007, CNA Corporation



Stern Report, 2006
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