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Summary of Previous Lectures

The Earth as the third planet in the 
S l SSolar System
Present age as a result of the Earth’s g
revolution and history
Today leads to the futureToday leads to the future.
Looking forward resolutely (Prediction）

h ?What is going on now?
What are the problems?p



What was the 20th Century like？
What would the 21st Century be？y

20th Century was the period of explosion.

21st Century will be the period of sustainable21st Century will be the period of sustainable 
growth.



In the 21st Century …

Society must be constructed to secure 
sustainability.



Because things do not develop g p
exponentially or infinitely.

This is very clear notion.
Overshoot and collapseOvershoot and collapse
When amplitude increases, 
adjustment starts, and 
transition to new phase occurstransition to new phase occurs.
However, looking back on 
history, this adjustment would 
not be amusingnot be amusing.
So, can’t we find a happier 
adjustment with intelligence and 
rationalityrationality. 



What is sustainability？

An idea originated in fishery and forestry
If fishers or forestry laborers collect allIf fishers or forestry laborers collect all 
resources, they can’t earn their living. 
They used to consider amount of bearing in aThey used to consider amount of bearing in a 
range that nature gives to them. 
Development of technology elongated timeDevelopment of technology elongated time 
scale and space scale.
If resources run out, move to another place.
If resources run out, eat up savings from the 
past.



We are not just living on the j g
nature.

Natural system (Global system ）
Social system
Human systemHuman system
We live in these systems.y



These systems interact with each otherThese systems interact with each other.

Problems are also related.
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Transdisciplinary approach

Physics, Chemistry, 
Biology

Ecology, Earth Sc
・・・

Global 
system

Social 
system

Human 
system

Amount of WasteAmount of Waste
Lifestyles

Sustainability Science fusesSustainability Science fuses 
Natural and Social Sciences with indicators



Global Warming Problem

Chance to consider how society should 
be in the 21st Century.
Problem is not only global warmingProblem is not only global warming. 
Near-term problems such as poverty  
and future problems must be 
considered together. g



When we think about these 
problems …

America and Europe cannot be a model 
anymore. 
There is no modelThere is no model. 
The frontier of emerging issues
（Komiyama）



Japan could be a role model

Scarce resources 
Increasing wasteIncreasing waste 
Environmental 
contamination 
Small land area (60th)Small land area (60 )
High population (7th)
GDP (2nd)

Environmental 
t h ltechnology
Energy technology 
Know-how for pollution 

controlcontrol 
Co-existence with nature 

(traditional value)



Climate change reflects society

revolution (change of dynasty) decreed by 
Heaven when the incumbent emperor isHeaven when the incumbent emperor is 
found lacking in moral virtue 
misruleーー＞dry weather・famineーー＞misrule ＞dry weather famine ＞
farmers’ revolt
ーー＞revolution, change of power

Climate change in the 21st Century reflects 
h h dhow we are in the modern society.
Climate security



Abnormal Climate in 2007（１）

Water disaster in China, 500 people are dead or disappeared. The 
government dispatched emergency team.
Newspaper on July 24 2007Newspaper on July 24, 2007

【Beijing＝Yuji Hiraiwa】 Xinhua News Agency reported that “the largest 
rainstorm in this 100 years” attacked Chongqing, the inland area of China, and 
there was a rash of  historical water disasters such as “the largest flood in 50 
years” occurred in middle south area More than 500 people are dead or missingyears  occurred in middle south area. More than 500 people are dead or missing 
in 24 districts, municipalities and cities.

In Chongqing, there were continuous strong torrential rainfalls from June, and 
54 people were dead, 22 were missing. Victims are more than 18 million and 55 
thousand. Chongqing also experienced natural disaster last year, which was athousand. Chongqing also experienced natural disaster last year, which was a  
severe dry weather said to be “worst in 100 years” last year. The Central 
government dispatched emergency team organized by Water Agency, Economy 
Agency, and the Ministry of Hygiene. General Secretary Hu Jintao visited 
Chongqing on 21st and 22nd of July, and promised to “secure food, clothing, and 
l ” i iclear water” to victims. 



Heat wave in South Europe, which 
caused more than 10 dead／46caused more than 10 dead／46 
degrees in Sicily

Serbia

Bari (Italy)
Sandanski 
(Bulgaria)

Temperature increased by warm southwest wind 
from Africa which caused sunny and hot weather

‡

Highest temperature in Southeast Europe on July 24, 2007 （from 
Meteorological Agency’s web site）



Recent Movements（１）

Post-Kyoto
The Stern Report
Not “Take actions or not” but “WhichNot “Take actions or not” but “Which 
costs less, taking actions or not?” 

Cost of Action and Cost of no-Action

EU’s strategic actionsEU s strategic actions



Recent Movements（２）

America’s movements ーー by some 
C d T dmeans, Cap and Trade

Technological responseg p
CCS, coal clean energy and nuclear power

CO2 standardCO2 standard
Climate security

To win over the USA？

In relation to national security？



Recent Conditions（３）

IPCC the 4th Report（２００７）

Human activities are more than 90%Human activities are more than 90% 
responsible in global warming 
I li ti t d tiInclination to accommodation measures



What is global warming?

Why weather gets warm when CO2 
increases？increases？
Isn’t heat from cars stronger？
Answer by remembering previous 
lessons.lessons.



Scientific Reasons for Humans-caused Global Warming Presented in IPCC Report

・ First Assessment Report (FAR, 1990)

Observed temperature increase can largely be caused by natural climate change butObserved temperature increase can largely be caused by natural climate change, but 
inversely, larger artificial greenhouse effect might be balanced out by natural changes and 
other artificial factors. Increase of greenhouse effect cannot be clearly detected from 
observation results in 10 or few more years.y

・Second Assessment Report (SAR, 1995)

Results from comparative discussion of evidences indicate detectable artificial effects 
on climateon climate.

・ Third Assessment Report (TAR, 2001)

There is a new, stronger evidence to prove global warming observed in last 50 years , g p g g y
were caused by human activities.

・Fourth Assessment Report (AR4, 2007)

Most temperature increase in last 50 years were highly possibly caused by increase ofMost temperature increase in last 50 years were highly possibly caused by increase of 
artificial greenhouse effect. (Its possibility is more than 90%)



CO2 in atmosphere is increasing.

‡ Source: IPCC Fourth Report



‡ Source: IPCC Fourth Report



‡ Source: 
IPCC Fourth Report



Is global warming caused by g g y
humans？

It cannot be proved perfectly. 
Inference was made by climate model.
There are many things unsolved butThere are many things unsolved, but 
many things are understood.
Verification is done by daily weatherVerification is done by daily weather 
forecast, seasonal forecast and 
reproduction of climate changes in thereproduction of climate changes in the 
20th Century.



20th Century Simulation20th Century Simulation



External Forcing Considered in 20th Century Simulation

Climate effect caused naturally
Solar constant change (Lean et al., 1995)Solar constant change (Lean et al., 1995)g ( )g ( )
Aerosol release into stratosphere caused by volcano Aerosol release into stratosphere caused by volcano 
eruptioneruption (Sato et al., 1993)(Sato et al., 1993)

Cli t ff t d tifi i llClimate effect caused artificially
Increase of greenhouse effect gasIncrease of greenhouse effect gas（（Radiation+MATSIRORadiation+MATSIRO））
Decrease of ozone in stratosphereDecrease of ozone in stratosphereDecrease of ozone in stratosphereDecrease of ozone in stratosphere
Increase of ozone in troposphereIncrease of ozone in troposphere
SOSO2 2 release by fossil fuel combustionrelease by fossil fuel combustion
Release of carbon aerosol precursors by fossil fuel Release of carbon aerosol precursors by fossil fuel 
combustion, use of wood fuel for living, agricultural waste combustion, use of wood fuel for living, agricultural waste 
combustion, forest firecombustion, forest firecombustion, forest fire combustion, forest fire 
Changes in use of landChanges in use of land（（change of LAIchange of LAI））

※ Sea salt particles and soil dust are measured by model variables 
( land wind speed amount of moisture in soil snow) so they are( land wind speed, amount of moisture in soil, snow) , so they are 
not considered to be external forcing. 



２０th Century Simulation
Global average surface temperature changes from the 18th Century

Artificial factor

Global average surface temperature―changes from the 18th Century

Artificial ＋natural factorobservation

model

Natural factor Experiment by climate before Industrial RevolutionNatural factor Experiment by climate before Industrial Revolution



‡ Source: IPCC Fourth Report



Global Mean Surface Temperature
11
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‡ Source: IPCC Fourth Report



‡ Source: IPCC Fourth Report



How about a climate in 2070(doubling CO2)?

Rainfall Increase

雨量減少

Average Temperature Increase is 
about 2.5℃.

Ranfall increases in blue region.



Days of real summer heat and change of average temperature in summer in Japan

Fl t ti b d fFluctuation band of
each year do not
change much

真夏日日数

change much.

Scenario A1B
Global average temperature
raised 4 0℃raised 4.0℃
in 100 years.



Days of rainstorm and change of average precipitation in summer in Japany g g p p p

Fluctuation band of
i b

豪雨日数

increase by year.

Scenario A1B
Global average precipitation
increased 6.4％
in 100 years.



Change of Kuroshio due toChange of Kuroshio due to 
Global Warming



Tropical cyclone tracksTropical cyclone tracks

Blue
for Jan-Feb-Mar,
green
for Apr May Junfor Apr-May-Jun,
red
for Jul-Aug-Sep, 
orange
for Oct-Nov-Dec. ‡ 「Development of Super High Resolution Global and Regional Climate Models 」，AESTO/JMA/MRI/JAXA



TC frequency 
as a function of peak wind p
intensity

‡ 「Development of Super High Resolution Global and 
Regional Climate Models 」，AESTO/JMA/MRI/JAXA



‡ Source: IPCC WG1 AR4 Tech. Summary



‡ Source: IPCC WG1 AR4 Tech. Summary



International negotiations g
among global warming

International negotiations for each 
country’s future on a stage of global 
warmingwarming
They are using scientific knowledge as 

t l b t l i i t d la tool, but conclusion is not made only 
from scientific facts.



Ch i I t ti l F k t C f t Gl b l W iChanges in International Framework to Confront Global Warming

Climate change issuesOzone layer issuesAcid rain issues

effectuationprotocols
revision

Montreal Protocol

Climate change issuesOzone layer issuesAcid rain issues

COP 6（operation laws）

adoption

e ec u oprotocols
Protocols for each air pollutants

Kyoto Protocol

adoption
effectuation

framework 
convention

Geneva conventions

Vienna conventions
United Nations Framework 

International issues

International consensus for phenomenon

Vienna conventions Convention on Climate Change

Second World Climate Conference

Scientific confirmation of phenomenon

International issues
Toronto Conference

2010200520001995199019851980197519701965



Why are global warming y g g
issues difficult？

What to do is unclear.
Road map is unclear.
Conclusion is that we are in the periodConclusion is that we are in the period 
of regime change same as Meiji 
Restoration or the WWⅡ.
Fear for “winners” and “losers”Fear for winners  and losers
No one can be trusted！



So a vision to construct the world in theSo, a vision to construct the world in the 
21st Century is needed.

For this,
escape from global warming
recyclingrecycling
bio-diversityy
These factors must be considered 
totallytotally. 



IR3S Focus AreaIR3S Focus Area

Research focus on the linkageslinkages between 
low carbon societylow carbon society and 

resource circulating societyresource circulating society

CO2 d tiCO2 d tiCO2 d tiCO2 d ti

Low carbon

reduce, reuse, recyclereduce, reuse, recyclereduce, reuse, recyclereduce, reuse, recycle
CO2 reductionCO2 reduction
Stabilization of GHGStabilization of GHG
CO2 reductionCO2 reduction
Stabilization of GHGStabilization of GHG

ResourceLow carbon 
society

towards 
the sustainable society

CO2 emissionCO2 emissionCO2 emissionCO2 emission

ll till till till ti
Depletion of Depletion of Depletion of Depletion of 

Resource 
circulating society

mass consumption mass consumption 
of fossil fuel of fossil fuel 
mass consumption mass consumption 
of fossil fuel of fossil fuel 

the sustainable society

mass productionmass productionmass productionmass production

pollutionpollutionpollutionpollutionresourcesresourcesresourcesresources

human-natural 
co-existence society

Secure biodiversitySecure biodiversity



To realize this
we don’t have to have same ideas.
We may sleep in the same bed, but we have 
different dreams.

l l d dFor example, International Red Cross and 
Red Crescent Movement 

b f h fBe ambitious to confront the future.
A star will born if Japan in the early 21st

C h l f hCentury has a talent to confront the times. 
The times will choose him.


