
EVS 205    Dr. Rotenberg


Review Sheet – Exam 2
Human Overpopulation Problem

Population and Quality of Life


Primary Problems with Overpopulation


Strategies to deal with problem examples


Population and Urbanization



Urbanization trends – largest cities

Biodiversity def.

- The number and variety of the Earth’s 
organisms, consisting of species richness, 
genetic diversity and ecosystem diversity.

Ecosystem Services


Environmental benefits that ecosystems and 
their organisms provide


Ex: Clean air and water, fertile soil, etc.

Endangered, Threatened and Extinct Species

Estimating Extinction and Number of Species on Earth

Where is Declining Biological Diversity the Greatest Problem?


Earth’s Biodiversity Hotspots
Human Causes of Species Endangerment

   #1 causes:  


Habitat Destruction, Fragmentation, and  
Degradation
Results from a rush to urbanization in LDC

 include:  squatter settlements, high unemployment and homelessness

Environmental Problems Associated with Urban Areas

Brownfields, Inadequate sewage/stormwater 


systems, long commutes and air pollution
Urban Heat Islands and Pollution Plumes


Urban Land Use Planning

Sources and Dispersion of Pollutants 


Major source:  Industrial Plants – stats


Which industries generate air pollutants?

Primary and Secondary Pollutants
Gaseous pollutants (vapor)

Particulate pollutants (aerosols)

Can be Primary or Secondary

Fugitive emissions

Point and Nonpoint sources

Pollutant Dispersion Categories

Aerosols – definition

Primary and Secondary

Convection (Transport) -def
Why is Convection important for pollutant transport?

Advection – definition


Patterns of air circulation

Advection effects on Pollutants

Sources and Receptors

Temperature Inversions

Smokestack Plume


Advection and Long-range transport 



- Horizontal motion of the atmosphere



- Responsible for long-range transport of 

   pollutants downwind from sources

Urban Heat Islands

Smog


Dr. Harold Antoine des Voeux – in 1905 
coined the term “Smog” 

Smog examples: London, LA

Arie Haagen-Smit – in 1952 determined how  
smog formed - by photochemical rxn

NC Smog http://daq.state.nc.us/monitor/aqi/
Urban Smog - Characterized by heavy 
concentrations of both primary and 
secondary pollutants, particulates and 
vapors

Urban Smog


Main ingredients - Nitrogen oxides (NOx), 


Carbon monoxide (CO), Reactive 


hydrocarbons (RH) (unburned)

Chemistry of Smog Formation


RH + OH + NO (w/sunlight +O2) → 



O3 + NO2 + HC (Hydrocarbons)


Products are the principle secondary 
compounds of smog

How does Ozone form?


It is a result of nitrogen dioxide production 
and begins under high temperature in car 
engines.


N2 + O2 → 2 NO  (Nitric oxide - in engine)


O2 + NO → O + NO2  (Nitrogen dioxide -  


brown color in air)


NO2 + sunlight → NO + O


O + O2  → O3
Smog Standards - EPA


Most Smog components are Photochemical 
oxidants - NO2, O3, PANs (Peroxyacyl 

nitrates)

Acid Rain - is the deposition of sulfur dioxide, 
nitrogen oxides and particulates that react in 
the atmosphere to produce acidic chemicals.


-Deposition occurs within 4-14 days 
downwind from source


-Most acid rain problems from coal-burning 
industrial plants – US worst is in Ohio Valley


Acid rain is pH of 4.4 - 4.8

Areas most Sensitive to Acid Rain - because do 
not have buffering ability – soils pH 

History of Acid Rain


 - 1872 Robert Smith coined the term “Acid 


Rain”

1950s in Europe, 1970s in US
Major Coal-burning Power and Industrial Plants and Acid Rain

Acid Rain from Coal and Cars


Coal = Sulfur dioxide (SO2) emissions 


- mostly in form of Sulfuric Acid (H2SO4)


Motor vehicles = Nitric oxide (NOx) 
emissions - mostly in the form of Nitric Acid 


(HNO3)
Sulfur and Nitrogen Emissions – US stats
Environmental Effects


Mountain Lakes  & Mountains most 
susceptible; Aquatic systems with pH  
between 4.5 - 6 kills most fish - release of 
aluminum ions (Al3+) affects gills

Acid Shock - sudden runoff of large amounts of 
highly acid water and aluminum ions into 
lakes and streams – also snow melt

Aluminum ions and Acid Rain


Aluminum is toxic to most plants

Potential Interactions with Environment

Note on Buffering


Soils that contain calcium carbonate 
(CaCO3) have good buffering capacity


What is calcium carbonate?  Tums!
Acid Rain in Europe


“Europe's Black Triangle Turns Green”


From On Earth Magazine, Spring 2005

http://www.nrdc.org/onearth/05spr/triangle1.asp#
Acid Rain and Plants


Synergistic (combined) effects may occur 
when plants are exposed to several 
pollutants simultaneously (ex. SO2 and O3).
National Acid Precipitation Assessment Program

10 most polluted National Parks in US

Example Forests


Adirondack Mountains (New York)


Hubbard Brook Experimental Forest (New 
Hampshire)


Great Smoky Mountains National Park 
(Tenn, NC)
Movie:  “Who Killed the Electric Car”

Have a basic understanding of the importance of the film.  Know the stakeholders and the issues surrounding each.  There will be questions on the exam from the movie.

Global Water Resources

Safe Drinking Water


WHO – 1.4 billion in LDC do not have 

Global Water Pollution
Case:  Cuyahoga River, Ohio

Pollution:  Freshwater Lakes


Lakes and reservoirs are more susceptible 
to runoff contamination than rivers


Eutrophic – nutrient rich (nitrates and 
phosphates)


Oligotrophic – nutrient poor


Eutrophication

Water Pollution can contribute to:


Bioaccumulation and Biomagnification

Pollution:  Groundwater

Water Pollution in Other Countries

Lake Maracaibo, Venezuela


Ganges River, India


Po River, Italy

Kwale, Kenya

Bangladesh

Slide from Human Overpopulation and Biodiversity lecture:
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Notes :
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