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Environmental Issues/Concerns and Sustainability

e KEY FACTORS OF ENVIRONMENTAL SCIENCE AND ENGINEERING
o Definition of “Environment”
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O Medla or Carrlers. A1r, Water, Soil, Solid Waste...

o Chemical, Biological and Physical Pollution => Aesthetic Degradation
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O Spatial Scales — Local, Regional, Continental, and Global

4

o Time Scales — Second, Minute, Day, Year, Decade, Generation, Century, efc.

e ENVIRONMENTAL ISSUES / ENVIRONMENTAL CONCERNS
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Global Scale: Climate Change, Ozone Layer Depletion, Loss of Habitats/Biodiversity
OD%RFBIELR B ~wRiFdcok s LRAFIE KBS L - T ER BiLE
Regional Scale: Acid Deposition, Visibility, Water Pollution, Soil Acidification/Salinization


https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=O0100001
https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=O0090001
https://www.moenv.gov.tw/aboutus/introduction/1096.html
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Local Scale: Photochemical Smog, Soil and Groundwater Contamination, Solid Waste, Noise

o f13 4p B —‘ﬁ (Stakeholders): Social Responsibility => Corporate Sustainability and ESG
o Environmental Concerns
(Chp.2 -- Reddy et al., 2019, Sustainable Engineering Drivers, Metrics, Tools, and Applications)
=Global Warming and Climate Change; Ozone Layer Depletion
= Desertification and Deforestation; Loss of Habitat and Biodiversity
= Air Pollution, Smog, and Acid Rain (Acidic Deposition)
= Water Usage and Pollution, Eutrophication, Salinity => See Water Desalinization
= Wastes and Disposal; Land Contamination; Land Use Patterns
= Visibility; Odors; Aesthetic Degradation; Thermal Pollution; Noise => Light Pollution
0 16 Biggest Environmental Problems of 2026

=Global Warming; Politicization of the Climate Crisis; Biodiversity Loss; Plastic Pollution;
Deforestation; Air Pollution; Food Waste; Melting Ice Caps and Sea Level Rise; Ocean
Acidification; Traditional Agriculture; Soil Degradation; Food and Water Insecurity; Fast Fashion
and Textile Waste; Artificial Intelligence; Overfishing; Cobalt Mining

e SUSTAINABILITY
0 Definition of “Sustainability”

= Webster dictionary defines sustainability as “relating to, or being a method of harvesting
or using a resource so that the resource is not depleted or permanently damaged.”

= The National Environmental Policy Act of 1969 made sustainability a national policy in
which we would “create and maintain conditions, under which humans and nature can
exist in productive harmony, that permit fulfilling the social, economic, and other
requirements of present and future generations.”

=The US EPA further defines a sustainable approach as a systems-based approach that
seeks to understand the interactions which exist among environmental, social, and
economic pillars to better understand the consequences of our actions. Ideally, sustainable
solutions protect the environment, strengthen our communities, and foster prosperity.

=The concept of sustainable development has its origins in the UN document, Our Common
Future, also known as the Brundtland Report. The report (WCED, 1987) defined
sustainable development as development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.

o Green Engineering
=Green engineering is the design, commercialization, and use of processes and products in

a way that reduces pollution, promotes sustainability, and minimizes risk to human health
and the environment without sacrificing economic viability and efficiency. => LCA

0 Water Resources
=“Water: too much, too little, too dirty” => Flood, Draught, Water Pollution
=Quantity and Quality of water

o Green Buildings
=The US EPA defines green building as “the practice of creating structures and using
processes that are environmentally responsible and resource-efficient throughout a
building’s lifecycle from siting to design, construction, operation, maintenance,
renovation, and deconstruction. Green buildings are also known as sustainable or high-
performance buildings.”

o Energy Resources
=Fossil Fuels, Nuclear Energy, Renewable Energy => Sustainable Energy Resources
=Reserves/Production Ratio (R/P ratio)


https://earth.org/the-biggest-environmental-problems-of-our-lifetime/

0 Alternative Energy Resources
= Nuclear Energy
=Renewable Energy

O Mineral Resources
=>Precious Metals, Rare Earth Metals
=Non-Metal Minerals

0 Transition vs. Transformation
= Transition of electricity shares
= Transformation of social structure to adapt to climate change
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https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=O0000031
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=O0000030&cur=Ln&kw=%e7%92%b0%e5%a2%83%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=O0000029&cur=Ln&kw=%e7%92%b0%e5%a2%83%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=O0000028&cur=Ln&kw=%e7%92%b0%e5%a2%83%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=O0000027&cur=Ln&kw=%e7%92%b0%e5%a2%83%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=O0000026&cur=Ln&kw=%e5%9c%8b%e5%ae%b6%e7%92%b0%e5%a2%83%e7%a0%94%e7%a9%b6%e9%99%a2%e7%b5%84%e7%b9%94%e6%b3%95
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=D0000244&cur=Ln&kw=%e5%85%a7%e6%94%bf%e9%83%a8%e5%9c%8b%e5%ae%b6%e5%85%ac%e5%9c%92%e7%bd%b2
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=D0000243&cur=Ln&kw=%e5%85%a7%e6%94%bf%e9%83%a8%e5%9c%8b%e5%9c%9f%e7%ae%a1%e7%90%86%e7%bd%b2%e7%b5%84%e7%b9%94%e6%b3%95
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=M0000054&cur=Ln&kw=%e6%b0%b4%e5%9c%9f
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=M0000053&cur=Ln&kw=%e8%be%b2%e6%a5%ad%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=M0000055&cur=Ln&kw=%e8%be%b2%e6%a5%ad%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=M0000064&cur=Ln&kw=%e8%be%b2%e6%a5%ad%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=J0000095&cur=Ln&kw=%e6%b0%b4%e5%88%a9
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=J0000091&cur=Ln&kw=%e7%b6%93%e6%bf%9f%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=J0000093&cur=Ln&kw=%e7%b6%93%e6%bf%9f%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=J0000097&cur=Ln&kw=%e7%b6%93%e6%bf%9f%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=J0000099&cur=Ln&kw=%e7%b6%93%e6%bf%9f%e9%83%a8
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=D0090032&cur=Ln&kw=%e6%b5%b7%e6%b4%8b%e4%bf%9d%e8%82%b2
https://law.moj.gov.tw/Hot/AddHotLaw.ashx?pcode=K0000206&cur=Ln&kw=%e6%b0%a3%e8%b1%a1%e7%bd%b2
https://www.mee.gov.cn/zjhb/
https://www.env.go.jp/index.html
https://www.env.go.jp/content/000394324.pdf
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