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Environmental Issues/Concerns and Sustainability

e KEY FACTORS OF ENVIRONMENTAL SCIENCE AND ENGINEERING
0 Definition of “Environment”
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0 Media or Carriers: Air, Water, Soil, Solid Waste...
o Chemical, Biological, and Physical Pollution => Aesthetic Degradation
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O Spatial Scales — Local, Regional, Continental, and Global
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o Time Scales — Second, Minute, Day, Year, Decade, Generation, Century, etc.
0 Orientation — Economy-Oriented, Human-Oriented, Ecology-Oriented

e ENVIRONMENTAL ISSUES / ENVIRONMENTAL CONCERNS
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Global Scale: Climate Change, Ozone Layer Depletion, Loss of Habitats/Biodiversity
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Regional Scale: Acid Deposition, Visibility, Water Pollution, Soil Acidification/Salinization
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Local Scale: Photochemical Smog, Soil and Groundwater Contamination, Solid Waste, Noise

o I3 4p B "F’i‘ (Stakeholders): Social Responsibility => Corporate Sustainability and ESG
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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
o 15 Biggest Environmental Problems of 2024

= Global Warming; Poor Governance; Food Waste; Biodiversity Loss; Plastic Pollution;
Deforestation; Air Pollution; Melting Ice Caps and Sea Level Rise; Ocean Acidification;
Agriculture; Food and Water Insecurity; Fast Fashion and Textile Waste; Overfishing;
Cobalt Mining; Soil Degradation


https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=O0100001
https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=O0090001
https://earth.org/the-biggest-environmental-problems-of-our-lifetime/

e SUSTAINABILITY
o Definition of “Sustainability”
= In the simplest dictionary style definition, sustainability is a method of harvesting or
using a resource so that the resource is not depleted or permanently damaged.
= Perspectives from which one might view sustainability: developing countries, developed
countries, ecological, economic, social justice, worldwide, regional, national, local.

= World Commission on Environment and Development (WCED, 1987): Sustainable
development is development that meets the needs of the present without compromising
the ability of future generations to meet their own needs.

=> A sustainable economy is one that produces wealth and provides jobs for many human
generations without degrading the environment. There are two fundamental principles of
this definition of sustainability:

*Reduction in the use of both renewable and nonrenewable natural resources.
* Provision of solutions that are both long-term and market-based.

0 The People (Population) Problem
= An inherent problem with definitions of sustainability is “The People Problem,” that is,
the ability of future generations to meet their own needs.
=Projections of population: exponential, logistic, ... => The Limit to Growth
o Water Resources
=“Water: too much, too little, too dirty” => Flood, Draught, Water Pollution
=Quantity and Quality of water
o Energy Resources
=Fossil Fuels, Nuclear Energy, Renewable Energy => Sustainable Energy Resources
=Reserves/Production Ratio (R/P ratio)
o Mineral Resources
=>Precious Metals, Rare Earth Metals
=Non-Metal Minerals
o Soil Resources
=Energy Storage, Plant Production => Carbon Sink
o 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

