




Human land use affects the environment in 
many ways  
• Every human use of land alters it in some way.  

• People do not always agree on land use and management 
priorities. 

To understand land use and management issues, environmental 
scientists use 3 concepts: 

• Externalities 

• Maximum sustainable yield 

• Tragedy of the commons



Externalities 

• Externality  The cost or benefit of a good or service that 
is not included in the purchase price of that good or 
service. 

• Environmental scientists  are concerned about negative 
externalities because of the environmental damage for 
which no one bears the cost. 

• But externalities can be both positive and negative, you 
will have to identify them on the test  



Externalities 



Maximum Sustainable Yield  
• Maximum sustainable yield (MSY)  The maximum 

amount of a renewable resource that can be harvested 
without compromising the future availability of that 
resource. 

• Maximum sustainable yield varies case by case. 

• In theory, harvesting the MSY should be sustainable. In 
reality it is very difficult to calculate MSY. 

• Even when we do calculate MSY, it can take months or 
years to determine whether a yield is truly sustainable.



Tragedy of the Commons  
• Tragedy of the commons  The tendency of a shared, 

limited resource to become depleted because people 
act from self-interest for short-term gain. 

• When many people share a common resource without 
agreement on or regulation of its use, it is likely to 
become overused very quickly. No reason or incentive 
for any one user to protect the land or resource.



The tragedy of the commons. If the use of common land is not regulated in 
some way—by the users or by a government agency—the land can easily be 
degraded to the point at which it can no longer support that use.



Oceans… as the Commons





What Can We Do?

Set Rules



Additionally



Lastly



And in some cases…





In summary





Dangerous Biggest Tree Cutting Long Reach Excavator Skill , Tree Harvesting 
Machine Heavy Equipment

https://www.youtube.com/watch?v=_AzlzFYmuy0

Prophetic



The Story of Stuff

https://www.youtube.com/watch?v=9GorqroigqM

Prophetic



Consumption
! Developed Countries (20% of pop.) 

! a single child consumes more resources than 
12 kids in underdeveloped nations 

! this 20% generates 75% of world’s pollution 
and waste 

! this 20% consumes: 86% of aluminum, 76% of the 
timber, 68% of the energy, 61% of all meat, and 
42% of the fresh water 

! (like U.S.) exploited resources to achieve its economic 
growth 

! now many developed nations must import resources for 
continued economic development

 



Maximum Sustainable Yield 
RESEARCH PROJECT 

• How Much Oil Remains? How Long until Gas and Oil 
Run Out?

• Group research project to find the answer to these 
questions.

https://www.forbes.com/sites/sap/2021/10/23/how-the-oil-and-gas-
industry-is-building-a-sustainable-future/?sh=1129e17972ce

• Read and Discuss…





Clearcutting

$



Economic Benefits $$$$$$



How many require the forest to remain intact?



List as many as you can 
at each of your tables.
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#1



#2
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#8



Solutions?



Solutions?



Solutions?



 

Harvesting Trees
! Selective Cutting 

! cuts “some” of mature trees every 10-20 yrs. 
! less profitable in the short run 
! less negative environmental impacts 

! Shelterwood Cutting 
! first harvest removes undesirable, dead or 

diseased trees, allows new seedlings to form 
! every ten years some mature trees are cut in way 

that some remain to shelter the new seedlings, 
this process continues 

! little soil erosion occurs with this method



 

Harvesting Trees
! Seed Tree Cutting 

! removes almost all of trees in area but leaves a 
few scattered remaining trees 

! the remaining trees provide seeds to regenerate 
the forest 

! Clear Cutting 
! removes all trees in an area 
! fastest, cheapest and most efficient 

! clear cutting small patches actually is beneficial for 
some species but cutting huge tracts has severe 
environmental consequnces



Maximum sustainable yield. Every population has a point at which a maximum number 
of individuals can be harvested sustainably. That point is often reached when the 
population size is about one-half the carrying capacity.





What is the Green Revolution?
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FERTILIZING
PROS
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WEEDS &
 PESTS

PROS

CONS



IN SUMMARY



GENETICALLY MODIFIED ORGANISMS
(GMO’S)



Artificial Selection Examples



BT  CORN (GMO Example)

Bacteria naturally produces an insecticide, 
that gene is now inserted into corn



GENETICALLY MODIFIED ORGANISMS
(GMO’S)

PROS

CONS



KEY TAKE AWAYS (GMO’S)





Arable Land
(“able to grow crops”)















PROS CONS



PROSCONS









70% of our total water use is dedicated 
towards agriculture!















Flood is the least efficient
Furrow is the second least efficient



Poor Water Management 



Poor Water Management 

Air Pockets



Poor Water Management 



Poor Water Management 



3.

2.

1.











Non Target Species



Maximize Yield & Profit











Developed Nations: 40% of total calories
Developing Nations: 5% of total calories 



25% of global land use is dedicated to pastures



Manure Lagoon





























Classic Example of Tragedy of the Commons



Can lead to Desertification



New Mexico: Desertification









LONG LINE FISHING





Gill Nets & Drift Nets

Gill Net

Drift Net



Purse 
Seine 



Trawling



Review 

How do they find Fish!





Summary



Tragedy of the 
Commons







What Can We Can Do to Sustain 
Our Fish Stocks?





Fishing Sustainably





Ores (w/ impurities)}



Types of Mining



Positional Terms



Overburden

Spoils



Open Pit Mine

Bingham Canyon Mine outside of Salt Lake 







Usually Loaded with Heavy Metals



Gold is refined in this manner





Expectations…











Turn open pits into lakes.
Turn open pits into landfills.











Residential Land Use  
Distribution of urban and rural populations in the United States between 
1910 and 2012. This graph shows a dramatic shift in the population from rural to 
urban areas.

*



Push

Pull

Pro’s Con’s

May 23rd 2007



Pro’s



Pro’s

Can you think of 
more?



Con’s



Con’s

Can you think of 
more?



Urbanization in America
(Urban Sprawl)



Urban Blight 
Urban blight. 
As people move away 
from a city to suburbs 
and exurbs, the city 
often deteriorates, 
which causes yet more 
people to leave. This 
cycle is an example of 
a positive feedback
system. The green 
arrow indicates the 
starting point of the 
cycle.

*



Urban Sprawl 

Induced demand as a cause of traffic congestion and urban sprawl. The use 
of gasoline tax money to build highways leads to the development of suburbs and 
traffic congestion, at which point yet more money is spent on highways to 
alleviate the congestion. The green arrow indicates the starting point of the cycle.



In Summary



Negative Impacts of Urbanization











In Summary…



Remediation & Mitigation

Extend Mass Transit

Vegetation

PermeablePavement

Urban Planning 



Remediate 
Brownfields



Urban Sprawl Outline







Smart Growth



Smart Growth Continued…



















Carrying Capacity



Another way to look at it!







Review from Earlier…





Practice





Remediation





Integrated Pest Management



Integrated Pest Management



Integrated Pest Management



Issues with Pesticide Use





Some Practice







Soil Conservation



Soil Conservation



Real Life Examples



Soil Fertility



Overgrazing & Soil Conservation



Rotational Grazing Saves Soil





Aquaculture



Aquaculture Need?



Aquaculture Today



Aquaculture Downsides



Aquaculture Downside



Aquaculture Conclusion



Aquaculture Practice





Ecosystem Services

How many times have we seen this?





Solutions for Deforestation



Dealing with Pathogens



Forest Fires Intentional & Unintentional



Sustainable Forestry



Sustainable Forestry



Sustainable Forestry



In Conclusion



Practice



Addendum



National Park Project

• Describe the park. (size, geography, waterways) 

• What year was it created? 

• Describe the climate? Does it have one or more 
biomes? 

• Describe its flora and fauna. Is it a breeding ground 
for other organisms? 

• Choose a plant or animal found in the park and 
describe its role in the park’s ecosystem.



Federal Regulation of Land Use 

• National Environmental Policy Act (NEPA)  A 1969 U.S. federal 
act that mandates an environmental assessment of all projects 
involving federal money or federal permits. 

• Environmental impact statement (EIS)  A document outlining the 
scope and purpose of a development project, describing the 
environmental context, suggesting alternative approaches to the 
project, and analyzing the environmental impact of each alternative. 

• Environmental mitigation plan  A plan that outlines how a 
developer will address concerns raised by a project’s impact on the 
environment. 

• Endangered Species Act  A 1973 U.S. act designed to protect 
species from extinction



Activity

• 10 groups 

• Each group gets one of the ten principles of 
smart growth 

• 3-5 minute presentation



Smart Growth 
• Smart growth  A set of principles for community planning that 

focuses on strategies to encourage the development of 
sustainable, healthy communities. 

Smart growth follows ten principles : 

• 1. Create mixed land uses. 

• 2. Create a range of housing opportunities and choices. 

• 3. Create walkable neighborhoods. 

• 4. Encourage community and stakeholder collaboration in 
development decisions. 

• Stakeholder  A person or organization with an interest in a 
particular place or issue.



• 5. Take advantage of compact building design. 

• 6. Foster distinctive, attractive communities with a strong sense 
of place. 

• Sense of place  The feeling that an area has a distinct and 
meaningful character. 

• 7. Preserve open space, farmland, natural beauty and critical 
environmental areas.

Smart Growth 



Smart Growth 
• 8. Provide a variety of transportation choice. 

• Transit-oriented development (TOD)  Development that 
attempts to focus dense residential and retail development around 
stops for public transportation, a component of smart growth. 

• 9. Strengthen and direct development toward existing 
communities 

• Infill  Development that fills in vacant lots within existing 
communities. 

• Urban growth boundary  A restriction on development outside a 
designated area.  

• 10. Make development decisions predictable, fair and cost-
effective


