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Climate change consequences are complex,
interrelated and threatening.

Global Impacts
Severe global drought

Ir]creased vector-borne
diseases

Increased social disruption
and conflict.

Significant sea level rise

Increased floods and storm
severity

US Impacts
Loss of water supplies
Significant loss of

agriculture and ecosystems

Population dislocations

The world: 4°C warmer
No one knows exactly what this world will look like,
but models provide insights into forced human
‘migrations and our future power generation Greenland
Greenland's ice sheet.
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Canada

Relable precipiation andwarimer
temperatures providedeal
‘growing conditions for most of
the world's subsistence crops.

North Africa/Middle East/
Southern US

Solar Enerqy Belt stretches for thousands
of kllometres, mploying a mixture

of photovoltalc and sofar thermal
eneray. Atfrequentintervals a
high oltage direct-current

“substation sends power north ‘

Africa L
Mostly desert, though
some models show
greening of the Sahel

South-west US
Desertification led to the fast
inhabitantsof thisregion
migrating north, The Coloraco
river isa mere trickle. The
landisused for solar farming
andgeothermal energy

Peru
Deglaciation means
thisarea isdiy and
uninhabitable

Patagonia

Melted glaciers revealed a
newarable zone, lthouighthe
poorsoils needed preparation

Western Antarctica
Unrecognisable now. Densely
populated with high-rise cities

Potential for
reforestation

Uninhabitable due to floods,
droughtor extreme weather

Food-growing zones / Uninhabitable

Compact high-rise cities

—p Projected population migration

Reliable precipitation and warmer
temperatures provideideal growing conditions
formostof the worlds subsistence crops
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Southern Europe e, =
Deserts have encroached on the =
continent, rivers have dried up and the !
Alps are snow-free. Goats and other ¥
hardy animals are kept at the fringes
Southern China

Dried rivers and aquifers mean
thisregion has been abandoned.
Intense monsoons have helped
erode the land, leaving a dustbow!

Asia
/" Mostofthe Himelayan glaciers
( have mel ted, with repercussions
formany of the major rivers in the i
reglon.Bangiadeshs argely Polynesia
1 Vanished beneath
|, sbanconed.sissoutninais, F Vs
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Australia

In the far north and Tasmania, =
compactities house people

andcropsare grown. The restof
the continentis given tosolar New Zealand

This densely
populatedisland state has
high-rise cities and intensive
farming

mining for nuclear power

Wind
energy

Land lost due torising sea levels,

@ Solarenergy
assuminga2-metre rise oo

Derived from: Gaia Vince, New Scientist issue 2697, 25 February 2009

Remaining, viable agriculture areas may not be able to accommodate
expected population influx.



An Accessible Arctic Creates

National Security Challenges

E The Arcticis the “New World” of the _'“"
215t Century

B Primary source of new oil, gas, and
mineral reserves

E 25% shorter sea routes

B An economically accessible Arctic
will change global power balances.

B Russia claims the Arctic as |ts )
“strategic resource base.” &

E NATO disagrees with

20081113Mitchiner-Backus SNL Climate security briefing



The Arctic is demonstrating the greatest
change due to green house gas emissions

Surface area of seasonal Arctic sea ice
(summer minimum is every September)

. . Actual history of ice .
The acceleration of sea ice P FONMERRESEESHmAte

loss is grossly
underestimated by our best
models
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An optimistic
_projection
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The affects on weather or
ecosystems is unknown

Ice loss will amplify global Sea ice is melting much faster

Million square kilometers

) than the most dire forecasts A
climate change 2 LT
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elsewhere?
Updated from Stroeve, et al., 2007

There are large uncertainties in “predicting” future climate.



Climate Models coupled to economic models
can quantify human impacts

Scenario: Climate driven drought reduces agricultural production

« Nation loses $35T over
40 years

* Losses are not uniform
across regions

* People migrate to
regions with relative
economic advantage

Region Cumulative $ Impact

Northeast $7.5T

Southeast $7.4T

Midwest $5.9T

s

T
Hawaii*. Great Plains $3.4T

+1k -34bil
3% D
Northwest $1.5T

Economic losses from BAU case in 2050 West $9.3T




Although there are uncertainties with the
maghnitude of climate change, are we willing to

>

Catastrophic: Greater
than 40% of ecosystems

Severity of impact
due to climate change

A
affected*
% of global
cqastal
Manageaple wetlands lost*
Adaptatign:
Significgnt
sea leve] rise*
0 1 2 4 5 o6 7 8 9

Global Surface Warming (°C)

*Intergovernmental Panel on Climate Change (IPCC): Climate Change 2007: Synthesis Report

Probability of
temperature rise

take the risk of not acting?

Uncertainty in
Temperature Rise —

An Analogy .
At a minimum, the gun |
is loaded and aimed at
our foot.

*Based on the
uncertainty, the gun
could be pointed at our
head but we don’t P
know how many bullets Fggll@ &
are in the chamber

*We need to take action
and remove bullets
from the gun




Although there are uncertainties with the
maghnitude of climate change, are we willing to
take the risk of not acting?
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E Uncertainty Quantities
— Rate at which global temperature increases.

— Adaptation measures that are taken.
— Ability to control Greenhouse gas emissions.

— Response of Earth system



