•

As glaciers and ice melt

•

As oceans warm, they expand

•

Leads to beach erosion, coastal ﬂoods, and salt water intrusion into aquifers

• Increased water will ﬂow into the oceans

•

Storm surge
• Temporary and localized rise in sea level brought on by the high Ades and winds
associated with storms

•

CiAes will be ﬂooded
• Vulnerability became tragically apparent with Hurricane Katrina in 2005
• Hurricane Sandy (2012)

•

Millions of people will be displaced from coastal areas

•

IPCC predicts
• Mean sea level to be 18-59 cm (7-23 in) higher than today’s at the end of the
21st century

• Organisms adapted to environments
• Aﬀected when environments change
• Timing of migraAon, breeding
• SpaAal shiUs in the range of organisms
• Animals and plants will move toward the
poles
• Or upward in elevaAon
• 20-30% of all species will be threatened
with exAncAon
• Plants act as carbon sinks
• Droughts result in fewer plants
• Which means more CO2 in the
atmosphere
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• Human society
• Beginning to feel the impacts of climate
change
• Forestry:
• Increased insect and disease outbreaks
• Invasive species
• Deer Ack, ﬁre ants, poison ivy,
Asian Ager mosquito, cheat grass,
pine bark beetle
• Forest ﬁres (especially in rainforests)
• Agriculture:
• Droughts, ﬂoods
• Decreased yields, worsened hunger

• Temperature changes greatest in
ArcAc
• Ice sheets are melAng
• Sea ice is thinning
• Storms are increasing
• Polar bears are starving
• MelAng permafrost
• Destabilizing buildings
• Drunken forests

• The IPCC 2007 report
• Concluded that it is more than 90% likely that most global warming is
due to humans
• Recently increased to 95%
• 2005
• NaAonal academies of 11 naAons
• Issued a joint statement urging poliAcal leaders to take acAon
• Debate
• Fanned and funded by industry skepAcs
• Industry aims to cast doubt on the scienAﬁc consensus
• Media
• Try to present two sides to the story
• Even with overwhelming scienAﬁc evidence that climate is changing
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•

Mi-ga-on
• Pursue acAons that reduce greenhouse gas
emissions
• To lessen severity of future climate
change
• Renewable energy, eﬃciency, farm pracAces
• To protect soil integrity, prevenAng
deforestaAon

•

Adapta-on
• Accept climate change is happening
• Pursue strategies to minimize its impacts
• Uses technology and engineering
• AdjusAng farming to cope with droughts,
etc.
• CriAcized as sidestepping

•

Both are necessary

• coal-ﬁred, electricity-generaAng power plant
• Largest source of U.S. CO2 emissions
• Two ways to reduce fossil fuel use
• conservaAon and eﬃciency
• Arise from technology and individual
choices
• Removing or storing CO2 somewhere
(underground?)
• Use renewable fuels

• Use advances in agriculture, forestry, and waste management
• Use sustainable land management
• Grow renewable biofuels
• Maybe…
• ReforestaAon, sustainable forestry, forest preservaAon
• Recovering methane from landﬁlls, wastewater treatment
• Recycling, composAng, and reducAon or reuse of materials
• There is no single magic bullet for mi3ga3ng climate change.
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• Most reducAons can be achieved
• Using current technology
• To eliminate 15 billion tons of carbon/year by 2050:
• Double fuel economy and halve miles driven
• Maximize building eﬃciency
• Double eﬃciency of coal power plants
• But switch to natural gas (temporarily)
• Capture and store carbon from coal, hydrogen, and synfuel plants
• Increase hydrogen fuel producAon(?) and nuclear power plants(?)
• Increase wind, solar, ethanol producAon(?)
• Stop deforestaAon, reforest, and conserve croplands

Achieving just 7 of these would stabilize our emissions.

• UN Framework Conven-on on Climate Change (FCCC)
• Plan for reducing greenhouse gas emissions to 1990 levels
• By the year 2000
• Through a voluntary, naAon-by-naAon approach
• By the late 1990s, it was clear that the voluntary approach would not succeed
• Most developed naAons did not voluntarily cut emissions
• Kyoto Protocol
• Mandates that, between 2008-2012
• Signatory naAons must reduce emissions
• Of six greenhouse gases to levels below those of 1990
• This treaty took eﬀect in 2005
• AUer Russia became the 127th naAon to raAfy it
• We did not, and have not

• U.S. state and local governments
• Advancing policies to limit greenhouse
emissions
• Mayors from 850 ciAes
• Agreed to pursue policies to “meet or
beat” Kyoto Protocol guidelines
• California
• Is determined to cut greenhouse gas
emissions 25% by the year 2020
• 10 northeastern states
• Set up a cap-and-trade program for carbon
emissions from power plants
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• Permit trading programs
• Harness the economic eﬃciency of the free market
• To achieve policy goals
• While allowing businesses ﬂexibility
• Polluters choose how to best reduce their emissions
• A cap and trade emissions trading program
• Each state decides who needs to parAcipate
• Each sets a cap on allowable carbon emissions
• Each emissions source gets one permit
• The source can buy or sell permits
• Any source emijng more than its permiked amount will face penalAes

• Emissions trading programs
• Allow parAcipants to buy carbon oﬀsets
• Carbon oﬀset
• Voluntary payment to enable another enAty to reduce emissions that one is
unable to reduce oneself
• Popular among uAliAes, businesses, universiAes, governments, and
individuals
• Trying to achieve carbon-neutrality, where no net carbon increase is
emiked
• A simple, convenient (but expensive) way to reduce emissions
• without changing habits
• Carbon oﬀsets fall short
• Needs oversight to make sure that the oﬀset money accomplishes what it is
intended for
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• Many factors inﬂuence Earth’s climate
• Human acAviAes play a major role
• Climate change is well underway
• Further emissions will cause severe impacts
• More and more scienAsts and policymakers are urging immediate acAon
• Reducing emissions, and miAgaAng and adapAng to a changing climate
• Represents the foremost challenge for our society

“Global warming” is deﬁned as:

a)

Atmospheric condiAons at localized sites

b)

Atmospheric condiAons over hours or days

c)

An area’s long-term atmospheric condiAons

d)

An increase in Earth’s average temperature

e)

Trends and variaAons in Earth’s precipitaAon

“Global warming potenAal,” when referring to greenhouse gases, means:

a)

The ability of a molecule to contribute to global warming

b)

The ability of a molecule to prevent global warming

c)

Carbon dioxide is the most potent greenhouse gas

d)

Energy travels back to the Earth, aUer being emiked

e)

That all other molecules are measured against CFCs
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Which of the following are major contributors of global warming?

a)

Burning fossil fuels and recycling

b)

DeforestaAon and nuclear energy

c)

Burning fossil fuels and deforestaAon

d)

Fossil fuels and nuclear energy

e)

Fossil fuels and planAng forests

Which of the following greenhouse gases is not the most potent, but is
extremely abundant?

a)

Methane

b)

Water vapor

c)

Carbon dioxide

d)

Nitrous oxide

e)

Aerosols

What would happen if the NADW (North American Deep Water) conveyor
belt were disrupted?

a)

Europe would get warmer.

b)

Greenland would get warmer.

c)

The U.S. would get warmer.

d)

Europe would get cooler.

e)

Greenland would get cooler.
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A “proxy indicator” for global warming is:

a)

Indirect evidence of global warming

b)

Indirect evidence that subsAtutes for direct evidence of global warming

c)

Direct evidence of global warming

d)

Direct evidence that subsAtutes for indirect evidence of global

e)

The argument global warming criAcs use to say climate change is not

warming
occurring

The 2007 Fourth Assessment Report of the Intergovernmental Panel on
Climate Change made it clear that:

a)

Climate is changing

b)

Humans are the cause

c)

This change is already exerAng impacts

d)

Observed trends in temperature are well documented

e)

All of the above are included in this report.

One result of climate change is that sea surfaces will rise, which means that:

a)

More ice will be formed in the ArcAc

b)

Coral reefs will expand their range throughout the world

c)

Storms will be stronger and last longer

d)

The number of storms will increase, but not their strength

e)

Nothing will happen; climate change is sAll debatable
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What happens as ice melts in polar regions?

a)

More heat is reﬂected into space

b)

Glaciers re-freeze at night

c)

Exposed soils absorb heat and make melAng worse

d)

Polar bears learn to like the sun

e)

Eskimos can now sell their property at a proﬁt

Do you think people in arid biomes deserve some sort of
compensaAon from developed naAons whose emissions have
caused climate change and caused increased deserAﬁcaAon and
decreased crop producAon?
a) Yes, because their way of life is being destroyed.
b) Yes, but compensaAon should be in the form of helping them
move to another area.
c)

No, they need to change their lifestyles to adapt.

d) No, people have always had to adapt to new condiAons.
e) I don’t care. My family does not farm.

If people are displaced from their homeland due to climate
change, should industrialized naAons have to take them in,
since fossil fuel burning is responsible for their loss of
homes?

a)

Yes, if we deprive them of their homes, we owe them

b)

Yes, but they should have to pay to enter this country.

c)

No, it’s their tough luck.

d)

No, but we could send them air condiAoners or

e)

Deﬁnitely not. It’s not my problem.

new ones.

heaters.
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According to this model, which area will have increased ﬂoods and potenAal
crop losses?

a) The U.S.
b) The tip of South
America
c) North Africa
d) Europe
e) Greenland

Which statement is supported by this ﬁgure?

a) CO2 emissions have
increased drastically.
b) CO2 emissions have
stabilized recently.
c) CO2 emissions fluctuate
only in Hawaii.
d) CO2 emissions average
320 ppm.
e) CO2 emissions don’t
generally fluctuate.
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