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i Environmental Issues

= Relationship between the Nature and
the human being

s [he Natural Environment >>>Us

)

The Nature



Rapid Expansion of Human
* Activities (Explosion!)
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Recognition of the limit of the
Earth

s FInite character of the Earth
s Limits to Growth
= Spaceship Earth
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iUrbanization [

= Population Increase
= City Population Increase
= 2014, 54% living In City
= 1950,30% =
= 20504 ,66% (UN prediction)
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iCIimate Change

= Climate Change due to human activity
= Natural Climate Variability and Change

= |[PCC=Intergovernmental Panel for
Climate Change

= Many Assessment Reports
= ARS
= ARG will be In 2022



iSpecial Reports

= Global Warming of 1.5°C
- October,2019

= The Ocean and Cryosphere in a
Changing Climate

m September 2019

= Climate Change and Land

m August 2019

= Visit IPCC HP  www.Ipcc.ch




Observed Facts

(@) Globally averaged combined land and ocean surface temperature anomaly
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10year averaged globally-averaged
surface temperature
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Green house Gas Concentration
and CO2 emission

(c) Globally averaged greenhouse gas concentrations
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Flood in West of Japan(July,2018)




TSR |

(2018, July)
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5L Accumulate

(a) Risks from climate change...
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(b) ...depend on cumulative CO, emissions...
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How does climate Is

idetermined?

= Global Warming due to CO2 is correct?
s Model results are reliable?




Radiation Balance(Energy Flow)

Reflected Solar
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Energy Cycle cannot be separated from Water Cycle!
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Radiative-Convective Equilibrium Model

COMPUTATION OF THE MIXING
'RATIO OF WATER VAPOR, r¥
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F16. 2. Flow chart for the numerical time integration.




PRESSURE (mb)

F16. 1. The left and right hand sides of the figure, respectively, show the approach to states of pure radiative and thermal
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iFuture Prediction

= Numerical Model’s simulation
= Analogue to the past(Paleoclimate)
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Global mean sea level rise
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Ipitation
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<1stRound> Stakeholder Involvement Information Example
from Science to Policy

A 400 GtC of emissions only allows to achieve 2°C

Cumulative total anthropogenic CO» emissions from 1870 (GtCO5y)
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Pathway toward zero net emissions is

crucial for stabilization of temperature
4k

Temperature anomaly relative to 1861-1880 (°C)

= RCP2.6 == Historical
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Source from Figure SPM10: http://www.climatechange2013.org/images/report/WG1AR5 _SPM_FINAL.pdf



i Paris Agreement (COP21)

A balance between anthropogenic emissions by
sources and removals by sinks of greenhouse
gases=CCS or Biosphere(?)

Article 4

[ order to achieve the long-term temperature goal set out in Article 2, Parties aim to reach global peaking of
greenhouse gas emissions as soon as possible, recognizing that peaking will take longer for developing country
Parties, and to undertake rapid reductions thereafter in accordance with best available science, so as to achieve a
balance between anthropogenic emissions by sources and removals by sinks of greenhouse gases in the second
half of this century, on the basis of equity, and in the context of sustainable development and efforts to eradicate
PVArTY



International Collaboration
Is critical !

 #Panis2lis
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Special Report of 1.5°C
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Situation around us has

ichanged!

= 20154 Big change !
= Sendai Framework (Disaster Prevention)
= Sustainable Development Goals(SGDs)

= Paris Agreement(COP21)




Sustainable Development Goals
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Integrated Knowledge and
iAction are required:!

= Multiple Value System
= Diversity
= Mutual Agreement



iCommonness and Diversity

= Globalization and local/regional
character

= Value
= Quality of life
= Tolerance and mutual respect



Increasing vulnerability, exposure, or severity and
frequency of climate events increases disaster risk

Vulnerability . DEVELOPMENT

Matural Disaster Risk
Variability : Management
Weather and
DISASTER

Climate

Events Rhas
Anthropogenic Climate Change
Climate Change : Adaptation

CLIMATE




iAdaptation to Climate Change

= Actions should be integrated
= Regional development
= City Issues



iCity Problems

= Metabolism of City

= Energy,Water,Food, Air quality etc
= Mega-City and shrinking city

= Urban-rural relationship

= City and Suburbs

= City agriculture



Urban-rural sustainability: sustainable
%)ethanol production
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iSummary

= Sustainabllity I1s a key-concept.
= Action Is required.

= Urban and rural

= Many components of the issues
= Integrated Methodology

= System Approach
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