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Reality of the World

World GDP　　　　　　　　 4.8billion US＄ (2006)
　　　　　　　　　　　　　　　 growth rate 4.0%/year
World Population           6.5billion (2006)

growth rate 1.1%/year
CO2 Emission 2.64billion ton (2005)                 

growth rate  3.3%/year
Extinction of Biospecies 10,000～50,000/year



Big changes in a day
Increase of the World GDP　 130 billion US$
CO2 emission 72 million ton
CO2 accumulation in  air  

(60% of emission) 43 million ton
CO2 accumulation in  air 

in a few thousands years
(20% of emission) 14 million ton

Number of extinction of Bio-Species ～100
Increase of the world population ～0.2 million
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A（Albedo）=0.3        F(solar constant)=1368W/m2

σ(Stefane- Boltzmann constant ）=5.67×10-8Wm-2K-4
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The surface temperature of the Earth without greenhouse gas is -18℃



The surface temperature of the Earth with 
greenhouse gas is 15℃
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Relationship between Radiative forcing
and the Earth surface temperature

Radiative forcing= change in the radiation flux of the earth
due to the change of the concentration of greenhouse gas 

ȹ F=(1-f/2)ůT04-(1-(f+ȹ f)/2) ůT04=1/2ȹ f・ůT04

ȹ T0=ɚȹF 　
ɚ=1/4(1-f/2) ůT03=0.3K/(W/m2)
　
Õ GCM simulations
　 ɚ =0.3 ~ 1.4 K/(W/m2)
Õ Comparison between Glacier and Int. Glacier periods
ɚ =0.75 (J.Hansen, NASA)

The surface temp. change is proportional to the 
change of Radiative forcing in the first order



Relationship between the Earth 
surface temperature and CO2 conc. 

Since radiative forcing is proportional to the logarithm of CO2
conc., surface temperature is proportional to log. CO2 conc.
T2=A log[556 (doubling of the CO2 conc. of the pre-ind. level )]
T1=A log[278 (the CO2 conc. of the pre-ind. level )]
T2-T1 = A log (556)-A log(278)= A log2=CS(Climate Sensitivity)
A=CS/log2(CS=3°C (IPCC-AR4, best estimate))

Increase of surface temp. T - T1
=（CS/log2）log(C/278)



Probability Distribution Function of 
Climate Sensitivity 
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Climate Sensitivity(°C)
Source: What Does a 2°C Target Mean for Greenhouse Gas Concentrations? (2006)

Malte Meinshausen



CS

PDF

Probability of the earth 
surface temperature 　

Exceeding 2°C Increase of the Earth surface temp.
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Probability of the Surf.Temp.
Increase exceeding 2°C (%)

CO2 conc.
　（ppm）

350 400 450 500 550 600 650 700 750

Max. 31 57 78 96 99 100 100 100 100

Medium 7 28 54 71 82 88 92 94 96

Min. 0 8 26 48 63 74 82 87 90

Malte Meinshausen, Avoiding Dangerous Climate Change p265 (2006)







The Hell Picture Scroll of Global Warming
Yamamoto Laboratory, Institute of Industrial Science, 

University of Tokyo
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Melting Ice at North & South Pole Heat Wave

Increasing 
Number of 

Deaths due to 
Heat Injury

Urban Heat Island Desertification

Flood
Withered Land

Forest Fire

Melting Glacier

Falling Ice  of South Pole
Heat Wave in Europe (2003)

Rising Temperature in Cities
due to Heat Exhaustion

Accelerating 
Desertification in China 

Flooding Subway Stations

Pregnant Woman on rescue boat 
and other refugees in Japan

Drifting House 

Stuck Motorcycle 

Falling Glacier from Andes

Victim in India adds up 
to more than 1200 

Faint Woman 

Urban Heat Island of NY
Deserted Marsh in Sahel Region

Dying Beech Dying Corn Farm

Firefighters stand 
without avail in front 

of  burning fire 

Spreading Fire in 
Indonesia (1997)

Severe Rain



Cyclone Tornado

High Tide Hurricane

Major Typhoon Bankrupt of Insurance Company

Gigantic Cyclone above Sea of India Tornado in Oklahoma

Family in Despair after 
Destruction of Cyclone

What Tornado left…
House Destroyed, Bicycle blown

Severe High Tide  Hitting Levee 

Levee Destroyed and Flooding 
Houses Close to Ocean

Dying Coral in Okinawa 

Desperate Mother with a Baby 
after Typhoon

Utility Pole Knocked down 
by Strong Wind

Bankruptcy due to Increasing Number 
of Natural Disaster and its Results in 

Expanding Insurance Money 

Destroyed House in Honduras

Coral Decay

The Hell Picture Scroll of Global Warming
Yamamoto Laboratory, Institute of Industrial Science, 

University of Tokyo  




