
AIR POLLUTION 



The Atmosphere 
as a Resource  

•  Viewed from 
space, the 
atmosphere 
appears thin and 
fragile 







Human Sources of Outdoor Air Pollution  

• Primary pollutants enter the 
atmosphere directly 

Vehicles and industry: Chemical 
industry, metals industry and 
paper industry 

• CO2, NOx, SOx, Particulates and 
Hydrocarbons 



Human Sources of Outdoor Air 
Pollution  

Secondary pollutants form due to 
chemical reactions that occur in 
the atmosphere 

Ozone &                                       
Acid Rain 





Natural Sources of Air Pollutants 

• Hydrocarbon emissions that 
come from trees 

• Volcanic                                       
activity                                            
emits SO2 



An Overview of the Effects of Air 
Pollution 

• Damages organisms 

Reduces visibility 
• Corrodes materials such as 
plastics, metals and stone 

Contributes to global warming, 
acid rain, and ozone depletion 
 



Major Kinds of Air Pollution 
• Solid or liquid particulate matter; 
dust, lead, asbestos, etc. 

All particulates eventually settle: can 
remain in air for years 

• Reduces amount of sunlight that 
reaches surface of earth 

Contain corrosive agents that can be 
inhaled 



Major Kinds of Air Pollution 
Nitrogen oxides (NOx) 

Inhibit plant growth, associated 
with asthma, and a major cause of 
photochemical smog 



Major Kinds of Air Pollution 

• Sulfur oxides (SO2) 

• reacts in 
atmosphere to 
produce acid rain 
(H2SO4) 



Major Kinds of Air Pollution 

• Sulfur oxides (SO2) 

irritates respiratory tracts; 
degrades metals & stone 



Major Kinds of Air Pollution 
• Carbon oxides (COx) 
• CO poisonous because it 
reduces red blood cells 
ability to carry O2 

• CO2 
contributes to 
global 
warming 



Major Kinds of Air Pollution 

• Hydrocarbons (CHx) 

• Highly volatile compounds that can 
cause cancer & contribute to global 
climate change 



Major Kinds of Air Pollution 

–  ozone is formed 
when UV radiation 
interacts with O2 
in the atmosphere 

• Stratospheric Ozone (O3) 



Major Kinds of Air Pollution 

– Secondary pollutant                  
formed when UV 
radiation                                
catalyzes reaction 
between (NOx & CHx) 
to form                   
photochemical smog 

Tropospheric ozone 





Other Air Pollutants 

•  Lead, formaldehyde, fluoride and radioactive 
substances  

Several pollutants that are found in 
lower concentrations, but may 
have significant health risks 



Urban Air Pollution  



How Climate Affects Air Pollution 

• Varying temp causes 
changes in air circulation 
patterns 
under normal conditions, 
prevents toxic levels of 
pollutants from 
accumulating near ground 



•  Thermal 
Inversion:  
weather 
condition                                          
that leads to                                
dangerous levels 
of                                    
pollutants near 
ground 

How Climate Affects Pollution 



 Thermal Inversion 



 Thermal Inversion 



How Topography Affects Air 
Pollution 

– San Bernardino 

• Topography (Surface features) 

cities in valleys, along the coast 
or on the leeward side of 
mountains experience frequent 
thermal inversions 



How Topography Affects Air 
Pollution 











Los Angeles 
• Surrounded by mountains on 
three sides and the ocean on 
the fourth 

• This topography 
combined with 
high auto 
density, tends to 
form a stable 
thermal inversion 



Los Angeles: 
Summer, 

1970 



Los Angeles 
1969 first emissions regulations 
were passed due to L.A.  

Since 1969 the air quality in L.A. has 
dramatically improved 



Controlling Air Pollutants  
Burn less fossil fuels, passive solar etc, 

• Install scrubbers on fossil fuel 
burning industries, clean fuel etc. 

Keep your cars tuned up and smog 
current 



•  SCRUBBERS: 
installed         on 
smoke stack to 
reduce pollutants 



•  Catalytic 
Converters 



Clean Air Acts 

•  1990 Clean Air Act 
– Required power plants burning fossil fuels 

to install devices that reduce pollutant (SOx 
& NOx) 

1970 Clean Air Act 
 Levels of most major pollutants 
have decreased in the air as a 
result of this act 



Air Pollution in the U.S. 
• However, levels of many pollutants 
are still higher than recommended 
by the EPA in many urban areas 





Air Pollution in Developing Countries 

Industrialization  

• As it proceeds air pollution increases 
• more cars, more factories, etc 
very few regulations and 
advanced technologies 
compounds pollution problems 



Remote Regions  
• Open Hearth Fires 

• often found in 
poorly ventilated 
homes 
can have worse 
pollution levels 
than a dirty urban 
city  


