
Pollutants & Human Imprint



Air Pollution

• Air pollution refers to 
particles and 
molecules in the 
atmosphere that are 
harmful to living 
organisms
• Can be a result of 

natural or 
anthropogenic 
processes



Air Quality Index

• Measure of air particulates
• Specifically looking for particulates 

that are harmful to human 
respiratory system

• ground-level ozone
• particle pollution (also known as 

particulate matter, including PM2.5 
and PM10)
• carbon monoxide
• sulfur dioxide
• nitrogen dioxide



Air Quality Index (AQI)



2019 AQI Reading at Coffey Station

2912 Coffey, Nebraska Monitoring Station (located near Bellevue)
Source: Nebraska Department of Environmental Quality



Natural Causes of Air Pollution 

• Volcanic Eruptions
• Sulfur Oxide & Particulates

• Forest Fires
• Carbon Monoxide and Dioxide, 

Nitrogen Oxides, particulates
• Plants/Animals

• Methane, hydrogen sulfides, 
hydrocarbons, pollens

• Ocean
• Salt Spray, Particulates

• Dust/Sand
• Particulates, viruses



Case Study: Eyjafjallajökull



Case Study: Beijing, China



Case Study: Sahara Dust Plume



Case Study: 2020 Wildfires

Increases in AQI resulting from wildfires (Sept 11, 2020)



Anthropogenic Causes of Air Pollution

• Pollution resulting from Human 
activity and processes
• Transportation

• Carbon Monoxide, Nitrogen Oxides, 
Ground-level ozone, Particulates, 
Carbon Dioxide

• Agriculture
• Nitrogen Oxides, Particulates, 

Carbon Dioxide, methane
• Fossil Fuel Combustion

• Particulates, Carbon Dioxide
• Industrial Processes

• Sulfur oxides, Particulates
• Aerosols

• Particulates, CFCs



Case Study: US Emissions 2005

Source: US EPA 2009



Smog

• Photochemical Smog: Results from the reaction of high levels of 
Nitrogen oxides and Volatile Organic Compounds (VOCs) with sunlight
• Both highly concentrated in gasoline exhaust

• Industrial Smog: Results from the concentration of carbon dioxide 
and sulfur oxides
• Caused by coal-burning industrials and electrical generation



Shanghai, China (AQI around 30)



Shanghai, China (AQI about 200-400



Great Wall of China (AQI 300-400)



Shanghai, China (AQI 500+)



Global Air Quality (Dec 13, 2020)

Source: World’s Air Pollution (waqi.info)

https://waqi.info/


Health Implications of Air Quality



Trends in CO2



Trends in CO2



Acid Rain

• Nitrogen and Sulfur 
molecules combine with 
water in atmosphere & 
fall to Earth as Acid Rain, 
Acid Snow, or as 
Dust/Aerosols
• Comes down as Sulfuric 

Acid and Nitric Acid



Acid Rain in the US



Global Concentrations of Acid Rain



Mitigating Effects of Air Pollution

• Prolonged exposure to harmful air can lead to increased health 
defects – especially for people with pre-existing conditions
• Respiratory Diseases 

• especially Lung cancer, asthma, emphysema, pneumonia
• Cardiovascular diseases 

• The Clean Air Act
• Originally passed in 1963 – major amendments in 1970,1977, 1990

• Cornerstone piece of US Environmental Legislation
• Puts the Environmental Protection Agency (EPA) in charge of monitoring AQI

• AQIs of less than 100 deemed acceptable


