A Talg of Tragedies




As permafrost thaws in the Arctic, huge pockets of methane -- a potent greenhouse gas --
could be released into the atmosphere. Experts are only beginning to understand how
disastrous that could be.
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Problems of the Global Commons




The Commons



http://en.wikipedia.org/wiki/Commons



http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Water_pollution
http://en.wikipedia.org/wiki/Water_crisis
http://en.wikipedia.org/wiki/Forests
http://en.wikipedia.org/wiki/Logging
http://en.wikipedia.org/wiki/Old_growth_forest
http://en.wikipedia.org/wiki/Old_growth_forest
http://en.wikipedia.org/wiki/Slash_and_burn
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Are the Polar Regions part of the Global Commons?

Arctic
Circle

Antarctic
Circle
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Antarctic
Circle



http://www.esr.org/outreach/glossary/salinity.html
http://www.esr.org/outreach/glossary/sea_ice.html
http://www.esr.org/outreach/climate_change/climatechange1.html
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Climate Change: Tragedy of the
Commons




How much warming?
www.breathingearth.net



http://www.breathingearth.net/
http://www.breathingearth.net/

How much warming?
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http://www.windows.ucar.edu/tour/link=/earth/climate/ipcc.html
http://www.windows.ucar.edu/tour/link=/earth/climate/ipcc.html
http://www.windows.ucar.edu/tour/link=/earth/climate/ipcc.html
http://www.windows.ucar.edu/tour/link=/earth/climate/ipcc.html
http://www.windows.ucar.edu/tour/link=/earth/earth.html

So What?

Both the amount and speed of change are
important. Climate change in the current
era is expected to be exceedingly rapid—
likely at least 10 times ‘faster than the
global warming that occurred after the last
',c,e age. Changessrne Be0th large and

Tapid place greater sﬁtr;mems'
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http://www.windows.ucar.edu/tour/link=/earth/Water/evaporation.html

And Affecting California Wines

@ Climate change

| affects managed
ecosystems, like
Vineyards, just as
it affects natural
ecosystems—with
corresponding
major economic
and social impli-
cations.




Arctic sea ice is melting



http://www.windows.ucar.edu/tour/link=/earth/polar/cryosphere_climate1.html
http://www.windows.ucar.edu/tour/link=/earth/polar/icemelt_oceancirc.html
http://www.windows.ucar.edu/tour/link=/earth/polar/cli_arctic.html

Glacier melting
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Consequences of rising sea levels
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http://www.windows.ucar.edu/tour/link=/earth/climate/coral_change.html
http://www.windows.ucar.edu/tour/link=/earth/climate/coral_change.html

Heavier rainfall cause flooding in
many regions




Extreme drought is increasing

AP


http://www.windows.ucar.edu/tour/link=/earth/Water/evaporation.html

Ecosystems are changing.



http://www.windows.ucar.edu/tour/link=/earth/Life/classification_intro.html
http://www.windows.ucar.edu/tour/link=/earth/climate/coral_change.html
http://www.windows.ucar.edu/tour/link=/earth/tundra_ecosystem.html

Hurrlcanes have changed in frequency

Hurncane Floyd
PNOAA-12 AVHRR HRPT

; Multi-spectral False Color Image
September 12,4999 @ 21:48 UTC



http://www.windows.ucar.edu/tour/link=/earth/Atmosphere/hurricane/hurricane.html
http://www.windows.ucar.edu/tour/link=/earth/climate/hurricane_climate.html
http://www.windows.ucar.edu/tour/link=/earth/climate/hurricane_climate.html

What is climate change got to do with
the Arctic and why is this a tragedy?




Arctic is heating up faster than the rest
of the world.....

I
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Annual mean temperature change (°C): 1955 to 2005




On average Arctic temperatures have risen twice as fast as in
the rest of the world.



http://www.greenfacts.org/en/arctic-climate-change/l-2/1-arctic-global-warming.htm
http://www.greenfacts.org/en/arctic-climate-change/l-2/1-arctic-global-warming.htm

A Second Tragedy of the Commons:
Resource depletion




* A society that continues to use resources
unsustainably will collapse.
The Collapse

of Complex
Societies
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» To be sustainable, the use of renewable
resources must proceed at a rate that is
less than or equal to that of natural
replenishment.

1950 1955 1960 1565 1970 1975 1980 1945 1590 1958 2000
Your




Population Growth

* Population growth and/or growth in rates

of consumption of resources cannot be
sustained.

Pop. (millions)
T
g8 ¢




Feedback effects....

higher

energy
demand

fossil fuel
extraction

increased

extraction
of other

resources

more
available
energy



http://richardheinberg.com/museletter/204

Fisheries collapse

Ocean Fisheries

gl Flshesdes are coilapsed woen piekds fall io fess than 10 percent of e

recorded maswimum cabch curing 1he period 13503-2003.

aarce: Borls Wormi a8l “brpacis of Bodiverssy Loss on CCean Eoosyssem
Borvices " SoEnce, November 3, 2006



Ozone Depletion

1984

Total Column Ozone
low average

Strong Long Wave
------ Weak Long Wave



Depletion of global metal supplies
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Arctic Alaska mineral resources
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QOil

Consurmption

. FPast e Future
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Declining supply of oil

The Growing Gap

bhetween Discovery and Production

Liwilling move

doas not help
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Oil production is not sustainable

* To be sustainable, the use of
non-renewable resources must be
declining at a rate greater than or equal to

the rate of depletion.
US Ol Production




Depletion leads to exploitation

New discoveries look
promising...

* Brazil

» Gulf of Mexico

» Bakken shale (Montana)
* Arctic regions







* Sum: Climate Change and
Dwindling Resources: An
explosive combination and a
double tragedy----back to a little
theory of the tragedy of the
commons
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Modern Privatization of the Commons:

New Enclosures
Scramble for the Arctic

As climate change melts ice in the Arctic, several nations are vying for
dominance of resources and shipping routes.
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Attempts to “privatize” cause conflict

 “Climate change will make scarce resources,
clean water, viable agricultural land even
scarcer”—and this will “make the emergence
of violent conflict more rather than less likely.”

» British Defense Secretary John Reid



Darfur may well be the first war influenced
by climate change.
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Arctic conflict
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An even greater prize ... new sea-lanes created by the

great melt.
e o
ARCTIC Greenland Sea
o OCEAN

L

Alaska

Hudson Ba







Nature, Wealth, and Poverty




Climate change and poverty in the Arctic
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