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National and international security challenges
have shifted since the end of the cold war

Nuclear Challenges

Balanced Nuclear Weapon and
Weapons Reductions Missile Proliferation

Unprotected Nuclear Material

Emerging Non-Nuclear Challenges

Competition over Natural

Vulnerable Infrastructure
Resources

Climate Change Impacts all Three - The Energy Sector is tied to all Three



President’s Commission on Critical
Infrastructure Protection circa 2000

m “...the nation is so dependent on our infrastructures that we
must view them through a national security lens. They are
essential to the nation’s security, economic health, and social
well being.”

m “The water supply infrastructure and other critical
infrastructures are mutually interdependent.”

- Public health, energy, agriculture, transportation

m Distributed infrastructures, such as the energy sector, are
difficult to protect or secure using traditional approaches

Infrastructures are Vulnerable, Interdependent, and
System Level Resiliency is needed for a Secure and Reliable Energy Sector
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Climate Change Has Cascading Impacts
| on the Energy Sector

Higher Emissions Scenario Projected Temperature Change (°F )

from 1961-1979 Baseline
Mid-Century (2040-2059 average) End-of-Century (2080-2099 average)
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Lower Emissions Scenario Projected Temperature Change (°F)

from 1961-1979 Baseline
Mid-Century (2040-2059 average) End-of-Century (2080-2099 average)
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L Climate Changes will Impact Precipitation and

= Rggional Water Supplies and Resources

7 CANADA

-~ _NORTH
AMERICA ~~

UI‘FD STATES

30N —

{ mexico

4 g

S
el CYPRUS-Z&, :
) \ YRIA
2 J )

| TAIWAN
-
IV' [P
4 P
| 4 “
f L= ] \
WAk g s X s S . -
A =\ g T ) Projected change B,
N, 3 2
EQUATOR Y = r' —L #—F\_\ in precipitati
Pl 4 s 6 Percentage change . I
b - T\ from 1971-2000 average ‘
SouLy g ¥ { f_\\/‘N to 2041-2070 average n I
PERU Y AMERICA T4 N
ﬂi | - M - fet:] &wu
CHANGING RAINS SR ~ I
Climate models indicate that f, o X o~ i
over the next several decades, ' “soutd y = b
increases in atmospheric carbon \ e AFRICA i
could significantly alter world- .10
wide precipitation patterns. This > —- -20
map shows predictions based on -30 i 190
a rise in average CO; level from i 50 Gm 1~ 1.000
350 to 550 parts per million. ! ‘

Nat. Geo. April 2009 from IPCC

Mid-latitude population belt will be strongly affected
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Changes in Water Availability will Impact Watersheds
and Associated Ecosystems and Services

Current trends show that the number, size, and severity of wildland fires

has grown significantly over the past four decades
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Trends In Natural Wildfire Acres Burned
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Two sources contribute: forest management practices and climate change
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Major References on Climate Change
and Impacts on the Energy Sector

U.S. Climate Change Science Program
2008 lobal Climate Changs lmipacoy
i Ehe Whnifesd Skadas

Effects of
Climate Change

on Energy
Production and Use

in the United States

U.S. Global Change Research Program
2009 — Impacts by Sectors

(i) sandia National Laboratories


http://books.google.com/books?id=UCg7inA-HksC&printsec=frontcover&source=gbs_ge_summary_r&cad=0�
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‘Water Limitations are Already Impacting
- Energy Development
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Climate Impacts on the Energy Sector
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KEY CLIMATE CHANGE IMPACT
MESSAGES ABOUT THE ENERGY SECTOR

Warming will be accompanied by decreases in demand for heating
energy and increases in demand for cooling energy. The latter will result
in significant increases in electricity use and peak demand in most
regions.

Energy production is likely to be constrained by rising temperatures and
limited water supplies in many regions.

Energy production and delivery systems are exposed to sea-level rise and
extreme weather events in vulnerable regions.

Climate change is likely to affect some renewable energy sources across
the nation, such as hydropower production in regions subject to changing
patterns of precipitation or snowmelt.

Ref: U.S. Global Change Research Program
2009 — Impacts by Sectors
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Need Integrated Energy System Surety and
Resiliency Concepts to Address Climate Issues

m Many regions in the U.S. are likely to be negatively
impacted by climate changes

m Safe, secure, and reliable energy supplies and operations
are an important national and economic security issue

m Energy system surety should include consideration of all
energy supplies, resources, and interdependent
infrastructures

m An integrated system approach focused on resiliency
against multiple climate issues and other threats is a very
practical and cost-effective approach for improving the
security and reliability of the energy sector

(7] Sandia National Laboratories
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