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Earth – A System

Systems contain components 
that mutually adjust, so that 
changes in one part of the 
system bring about changes to 
other parts. 

Components
• Atmosphere 
• Hydrosphere
• Biosphere
• Lithosphere 

Anthropogenic
manipulation



Earth System Types 

•Open – A system that 
exchanges material and 
energy with its surroundings. 

• Sun’s energy
• Some is absorbed/received 
• Some is reflected 

•Closed – Most of the Earth’s 
material is continuously recycled. 

• Mass/material is neither gained or 
lost just changed. 

• Rock and Water cycles 



Plate tectonics 
• Geologic time/movements 

• 2 to 20cm per year 

• Major changes 
• Continent to ocean basin position
• Ocean currents 
• Potential increased earthquake 

volcanoes











Energy through Systems  

Characterizing, modeling, interpreting Earth System requires… 
1. Calculating energy and mass balance ‘budgets’ 

2. Quantifying changes in energy sources 
a. Intensities 
b. Distributions 

Ecosystems
Environments 

Landscapes 



3. An understanding of the Earth’s oceans! They are very important in 
understanding energy distribution, storage, and transfer throughout all 
systems. 

4. Recognize and account for humanity’s ability to concentrate energy 
and power (energy per unit of time)



Principle of Environmental Unity 

“Anything affects 
Everything else” 

“Everything affects 
Everything else” 



Gaia Hypothesis – Earth as an organism  

1. Life significantly affects 
planetary environments. 

2. Life affects environments 
for the planets betterment. 

3. Life deliberately OR 
consciously controls the 
global environment. 

James 
Lovelock





Life, water, land & change

• Habitat
• Natural selection 
• Adaptive radiation 
• Evolution 

• Misconceptions 



Biodiversity Indicators of 
environmental health

Number of species in an 
environment or ecological 
community. 

Of species AND 
within species 

Richness



Geology’s influence in Biodiversity  

Small scale 
Minerals available to 
soil development

Large scale
Plate tectonics to ocean 
bathometry and currents 



Biodiversity’s 
role in Geology 

Keystone species –
Two or more 
organisms interacting 
in complex ways that 
affect other organism 
and their 
environments. 



Yellowstone



Carrying 
Capacity 



Human 
population



heading to 8+ billion 2050 est. 9.7 billion2



Societal Collapses

• Over consumption of resources
• Changing environmental 

conditions
• Social conflicts
• Tragedy of the Commons





Growth variables

• Birth vs Death rates
• Agriculture efficiencies   
• Health care advances
• Technology
• Urbanization

• Carrying capacity? – a function of 
human population and our ability to 
adapt to the environmental impacts 
associated with our consumption 
patterns. 

Population Control Policies, Social Stratification & Inequality, Empowering Women 



Demographics



Secondary Ed. 



Population

Affluence

Technology  
=
Impact





• https://www.footprintnetwork.org/

https://watercalculator.org/footprint/the-hidden-water-in-everyday-products/

https://www.footprintnetwork.org/
https://watercalculator.org/footprint/the-hidden-water-in-everyday-products/
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