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Environmental Issues
 Relationship between the Nature and 

the human being
 The Natural Environment >>>Us

The Nature

Us



Rapid Expansion of Human 
Activities（Explosion!)
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Sources: UN Statistical Yearbook, BP Statistical Review of the World 
Energy
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Recognition of the limit of the 
Earth
 Finite character of the Earth
 Limits to Growth
 Spaceship Earth



Urbanization
 Population Increase
 City Population Increase 
 2014, 54％ living in City
 1950,30%
 2050年,66% (UN prediction)



Climate Change
 Climate Change due to human activity
 Natural Climate Variability and Change
 IPCC=Intergovernmental Panel for 

Climate Change
 Many Assessment Reports
 AR5
 AR6 will be in 2022



Special Reports
 Global Warming of 1.5℃
 October,2019
 The Ocean and Cryosphere in a 

Changing Climate
 September 2019
 Climate Change and Land
 August 2019
 Visit IPCC HP   www.ipcc.ch



Observed Facts 

Surface 
Temperature

Sea Level



IPCC,AR3(2001)

10year averaged globally-averaged 
surface temperature



Green house Gas Concentration 
and CO2 emission



Flood in West of Japan(July,2018)



世界中で極端気象が！(2018,July)
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※1: https://www.data.jma.go.jp/gmd/cpd/monitor/weekly/

※2: https://public.wmo.int/en/media/news/july-sees-extreme-weather-high-
impacts



Accumulated CO2 Emission



How does climate is 
determined? 
 Global Warming due to CO2 is correct?
 Model results are reliable?



Radiation Balance(Energy Flow)

Energy Cycle cannot be separated from Water Cycle!



Following 9 figures (Manabe and Strickler(1965)
Manabe and Wetherald(1967))

Zonal mean of 
temperature



Radiative-Convective Equilibrium Model







Future Prediction
 Numerical Model’s simulation
 Analogue to the past(Paleoclimate)



Fig. SPM.7a

Global surface temperature change for the end of the 
21st century is likely to exceed 1.5°C relative to 

1850−1900 for all scenarios except RCP2.6.

Global mean surface temperature change from 1986-2005
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RCP2.6 (2081-2100), likely range: 26 to 55 cm
RCP8.5  (in 2100), likely range: 52 to 98 cm

Fig. SPM.9
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Temperature and Precipitation



A 400 GtC of emissions only allows to achieve 2oC 

Source from Figure SPM10: http://www.climatechange2013.org/images/report/WG1AR5_SPM_FINAL.pdf

Pathway toward zero net emissions is 
crucial for stabilization of temperature

400GtC

＜1st Round＞ Stakeholder Involvement Information Example 
from Science to Policy



Paris Agreement（COP21)

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



Ｉｎｔｅｒｎａｔｉｏｎａｌ Ｃｏｌｌａｂｏｒａｔｉｏｎ
ｉｓ ｃｒｉｔｉｃａｌ！

http://ord.yahoo.co.jp/o/image/SIG=12jrjba10/EXP=1447724810;_ylc=X3IDMgRmc3QDMARpZHgDMARvaWQDQU5kOUdjUUNoVEVjMGxHbGpGOEs4ZTRUdmVudEQxZC1ZMi1MZVZhM3JVZHoyaVk3Tzdtbno5RXVCV2d3ZTJ4TQRwA1EwOVFNakUtBHBvcwM0MwRzZWMDc2h3BHNsawNyaQ--/**http%3a//d2ouvy59p0dg6k.cloudfront.net/img/paris_cop21_501868.jpg
http://ord.yahoo.co.jp/o/image/_ylt=A2RA0OSKNUlWdRYACRSU3uV7/SIG=13qp2pgrh/EXP=1447724810/**http%3a//i1.wp.com/www.un.org/climatechange/wp-content/uploads/2015/02/climate.jpg%3fresize=1024%252C682


「1.5℃」特別報告書

経緯：

パリ協定(2015)において、気候

変動枠組条約 (UNFCCC)から

IPCCに、1.5℃の影響と排出経

路についての評価を依頼。

2018年10月8日発表

Special Report of 1.5℃



過去と将来の気温と1.5℃の関係

(IPCC SR1.5 FAQ1.2よ
り）

このままの
ペース

1.5℃未満を目指した場合の
気温の不確実性幅（2055年

CO2排出正味ゼロ）

観測された
気温変化

人間活動による
温暖化
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Situation around us has 
changed!
 2015年 Big change！
 Sendai Framework（Disaster Prevention）
 Sustainable Development Goals(SGDs)
 Paris Agreement（COP21)



Sustainable Development Goals



Integrated Knowledge and 
Action are required!
 Multiple Value System
 Diversity
 Mutual Agreement



Commonness and Diversity
 Globalization and local/regional 

character
 Value
 Quality of life
 Tolerance and mutual respect





Adaptation to Climate Change
 Actions should be integrated
 Regional development
 City Issues



City Problems
 Metabolism of City
 Energy,Water,Food, Air quality etc
 Mega-City and shrinking city
 Urban-rural relationship
 City and Suburbs
 City agriculture
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Urban-rural sustainability: sustainable 
bioethanol production 

Urban area
Sludge/wastewater

Biomass ethanol

Money

Peri-urban area



Summary
 Sustainability is a key-concept.
 Action is required.
 Urban and rural
 Many components of the issues
 Integrated Methodology
 System Approach
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