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How well do we know about climate change?
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From 2007 Nobel Peace Prize Winner, IPCC, 4th Asses sment Report

Global Mean Temperature
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Globally averaged sea level rose by 1 to 2 mm per year
with large regional differences
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Anthropogenic

Natural

Key contributors to global warming, IPCC, A

R4

RF Terms RF values (W m®) |Spatial scale| LOSU
T v v T v T
: |
| | 1.66 [1.4910 1.83] |  Global High
Long-lived | ! :
greenhouse gases | | | 0.48 [0.43 to 0.53]
| | Halo High
|
I " ]
| 12 # #
Ozone Stratospheric Troposph Med
| 1
| T
Stratospheric water ' | :
L
vapour from CH,, : | | 0.07 [0.02 to 0.12] Global oW
| [
|
Land ' | -0.2 [-0.4 to 0.0] Local to Med
Surface albedo Black carbon | i -
: preolhcis | 0.1 [0.0to 0.2] continental ow
| | | :
Direct effect [ | | -0.5 [-0.9 to -0.1] Continental Med
| \ | to global - Low
Total | | |
Aerosol | cloud albedo | | | Continental
effect | | | | | -0.7[-1.810-0.3] to global L
| | |
| | |
Linear contrails | | | 0.01 [0.003 to 0.03]| Continental Low
| | |
| | |
Solar irradiance ! ' ' 0.12 [0.06 to 0.30] Global Low
| | |

Total net
anthropogenic

1.6 [0.6 to 2.4]
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Radiative Forcing (W m2)
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Sequence of Climate Change:
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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



National Geographic
June 2007

Bolivia



Expansion of Tsho Rolpha Glacial Lake, Nepal



Arctic passage
Envisat, ESA



Future changes



How confident are we about projection?



More heavy rain and droughts
In Hong Kong

901 mm In the year
1963 (3 times in 21st
century)

e 3343 mm in the year
1997 (6 times In 21st
century)



Pressing problem - water resources
In China
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* Rise by
0.18m — 0.59m
by 2100, IPCC
2007,

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

YIS,

 Saline tide —
Impact on water
resource;

2.5mm/year
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(IPCC AR4 2007)



*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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