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What'’s the Problem? Why Act Quickly?

A. Temperatures are rising rapidly
B. Arctic sea ice area is decreasing quickly

C. Air pollution mortality is one of five leading causes of death
worldwide, and higher temperatures contribute to deaths

D. Higher population and growing energy demand will result in
worsening air pollution and climate problems over time.



Mean Global Temperature Anomalies
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Arctic Sea Ice 1979-2011

Average Monthly Arctic Sea Ice Extent
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Steps for Determining Solution to Problems

1. Rank energy technologies in terms of
Carbon-dioxide equivalent emissions

Air pollution mortality

Water consumption

Footprint on the ground and total spacing required
Resource abundance

Ability to match peak demand

2. Evaluate replacing 100% of energy with best technologies in
terms of resources, materials, matching supply, costs, politics



Electricity/Vehicle Options Studied

Electricity options Vehicle Options

Wind turbines Battery-Electric Vehicles (BEVs)Solar
photovoltaics (PV) Hydrogen Fuel Cell Vehicles (HFCVs)
Geothermal power plants Corn ethanol (E85)

Tidal turbines Cellulosic ethanol (E85)

Wave devices

Concentrated solar power (CSP)

Hydroelectric power plants

Nuclear power plants

Coal with carbon capture and sequestration (CCS)



Wind Power, Wind-Driven Wave Power
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Hydroelectric, Geoth
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PV Power

Concentrated Solar Power,
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Electric/Hydrogen Fuel Cell Vehicles
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