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s the U.S. military responds to
Athe national security implica-
tions of climate change, the regional
combatant commands will make the
operational and tactical level deci-
sions about how to adapt. Climate
change, the 2010 Quadrennial
Defense Review (QDR) observes, is
“an accelerant of instability or con-
flict and could exacerbate trends
such as coastal erosion, drought,
crop failure, group grievance, uneven
economic development and state
illegitimacy. In every region of the
world, the changing climate will
influence political, social, economic,
environmental and cultural trends
in ways that could destabilize soci-
eties or exacerbate conflicts. These
developments will present new chal-
lenges to combatant commanders
and U.S. military and civilian officials
operating in their respective areas of

responsibility (AOR).
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For example, extreme and extended drought

in Afghanistan could undermine agricultural
development, which President Obama has
identified as a cornerstone to long-term stability
there. However, it is not clear how, when and on
what scale climate change may impact agricul-
ture, which provinces will be most affected or
what the United States should do in response.
Meanwhile, the opening of the Arctic for com-
mercial shipping and competition over resources
will present new challenges, including how to
navigate responsibility of the Arctic among
overlapping regional combatant command
jurisdictions.

Across the Department of Defense (DOD) and
the military services, individuals are working to
further understand and articulate the security
consequences of climate change. This under-
standing, however, has not extended consistently
or broadly to operational planners at the com-
batant command level. For a variety of reasons,
many officials at the command level have yet to
tully conceptualize how climate change could
impact their AOR.

Yet, as operational leaders on the front lines,
the U.S. unified combatant commanders’

roles require them to understand the impact

of climate change and incorporate its effects
into theater-level planning, coordination and
execution. In concert with a range of emerg-
ing security threats, climate change is likely

to affect many features of the future security
environment and, as a result, efforts to plan for
and equip America’s armed forces. In an April
2008 speech to the Association of American
Universities in Washington, Secretary of Defense
Robert M. Gates described some of the “new
threats to national security” that will interact
with climate change:

“Rather than one, single entity - the Soviet
Union - and one, single animating ideology
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- communism - we are instead facing challenges
from multiple sources: a new, more malignant
form of terrorism inspired by jihadist extremism,
ethnic strife, disease, poverty, climate change,
failed and failing states, resurgent powers, and so
on. The contours of the international arena are
much more complex than at any time during the
Cold War. This stark reality — driven home in the
years since September 11th - has led to a renewed
focus on the overall structure and readiness of
our government to deal with the threats of the
21st century.”

This paper focuses on the six geographic com-
batant commands as a way to address the effects
of climate change and related energy security
challenges on U.S. national security interests in
regions across the globe. Because the geographic
combatant commands are suitably positioned

to observe physical environmental change and
resulting effects, they also should be able to iden-
tify how these effects drive security requirements
within their respective AORs.

Based on substantial independent research and
personal interviews with representatives of each
combatant command, this paper examines how
projected environmental changes will intertwine
with the political and economic dynamics that
Secretary Gates identified as shaping the nature
of future conflict. As the study of the secu-

rity implications of climate change is relatively
nascent, we relied on several relevant but more
established data sets to analyze the relationship
between environmental trends and political chal-
lenges. To gain an understanding of the impact
of sea level rise on ports and cities, we describe
the current and projected effects on selected
cities and ports in each AOR using data from

an Organisation for Economic Co-operation

and Development (OECD) study. This study
estimates the exposure of the world’s large port
cities to coastal flooding due to rising sea level
and increased - and perhaps more severe - storm

Climate Change and the Combatant Commands

WHAT ARE THE UNIFIED
COMBATANT COMMANDS?

The system of unified combatant commands
began during World War Il with the establish-
ment of geographic areas of operations. After
the war, President Harry S. Truman codified

this arrangement in the first Unified Command
Plan (UCP) in 1946. The UCP, a classified docu-
ment that defines military command structure,
establishes the missions and geographic respon-
sibilities among the combatant commanders.

These commanders are responsible to the
president and the secretary of defense for
accomplishing the missions assigned to them
and exercising command authority over the
forces assigned to them. The military depart-
ments provide facilities and headquarters
support, and they organize, train and equip
forces to fulfill the combatant commanders’
operational mission requirements.

The unified command structure generated by
the UCP is flexible and changes as required

to accommodate evolving U.S. national secu-
rity needs. President George W. Bush signed

the latest change to the UCP in 2008 formally
establishing missions and responsibilities for U.S.
Africa Command (AFRICOM) and placing parts of
the Caribbean in the U.S. Northern Command’s
(NORTHCOM's) AOR.

surge and damage due to high winds. Because
climate change effects can drive or exacerbate
instability, we examine data from the Failed
States Index to identify the extent to which coun-
tries in that AOR already run a significant risk of
collapse. Finally, we highlight the degree to which
developing economies are vulnerable to climate
change negatively impacting their agricultural
industries, which serve as the sole income sources
for large portions of certain populations. While
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this is an inexact method of examining what
environmental pressures may become important
to the combatant commands - especially given
the dearth of extensive studies of causal rela-
tionships among these factors - it is meant to
illustrate how climate change may interact with
other security trends to challenge U.S. national
security interests.

The following sections describe each combatant
command; its mission and AOR; and relevant
climate projections and economic and political
assessments. We highlight unique characteristics
of each combatant command that shed light on
how the United States and the DOD will address
future climate change challenges and resulting
effects. We start by examining the Hawaii-based
U.S. Pacific Command (PACOM) because it rep-
resents an important case study for considering
the nexus of climate change, energy and security
in a strategic forward operating location.
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U.S. PACIFIC COMMAND

PACOM’s AOR is vulnerable to a daunting range
of potential repercussions of climate change

in addition to traditional threats such as inter-
state tensions, transnational crime and weapons
proliferation.? PACOM is already experienced at
helping partner countries deal with the effects of
tsunamis, earthquakes and typhoons; but cli-
mate change could increase both the number and
severity of natural disasters. In addition, a 2010
climate change assessment by Oak Ridge National
Laboratory suggests several specific risks:

«Heat waves in China and Northern Australia
are likely to increase over the next 40 years,
and more expansively across the AOR over a
longer timeline, with significant implications
for agricultural output and food security.

«Flooding - a particular concern in major
river areas — is likely to increase for much of
PACOM’s AOR due to increases in precipita-
tion during the winter in some regions and
during the summer in others.

«Sea level rise will very likely affect coastlines
around the world, albeit unevenly, exposing
people and infrastructure to flooding, ero-
sion and storm impacts. Observed rates of sea
level rise show effects to date are on pace with
the high end of projections.?

Of even more direct relevance to PACOM, climate
projections suggest that throughout this century,
the Hawaiian and Pacific Islands (including the
location of PACOM’s headquarters) are likely to
experience rainy seasons shifting from winter

to summer months. This would likely increase
rates of flooding, strain infrastructure and affect
agriculture and freshwater supplies. According to
a 2009 report by the U.S. Global Change Research
Program (USGCRP):

In addition to gradual sea-level rise, extreme
high water level events can result from a



APRIL

On the Front Lines:

2010

U.S. Pacific Command Quick Facts
(PACOM)
+Headquarters in Honolulu.

+36 countries in AOR (including all
of Antarctica).

+AOR Includes two of the three larg-

est world economies (Japan and
China).

+AOR includes five of the six world’s
largest militaries.

combination of coastal processes. For exam-
ple, the harbor in Honolulu, experienced the
highest daily average sea level ever recorded in
September 2003. This resulted from the com-
bination of long-term sea-level rise, normal
seasonal heating (which causes the volume of
water to expand and thus the level of the sea
to rise), seasonal high tide, and an ocean cir-
culation event which temporarily raised local
sea level. The interval between such extreme
events has decreased from more than 20 years
to approximately 5 years as average sea level
has risen. ... Flooding related to sea-level rise
and hurricanes and typhoons negatively affects
port facilities and harbors, and causes closures
of roads, airports, and bridges.*

Coastal flooding, erosion and contamination of
freshwater supplies are major concerns through-
out PACOM’s AOR. Based on OECD statistics, of
the current 10 coastal cities most at risk of being
affected by sea level rise, six lie in PACOM’s AOR:
Guangzhou and Shanghai in China; Calcutta and
Mumbai in India; Osaka-Kobe in Japan; and Ho

Climate Change and the Combatant Commands

Chi Minh City in Vietnam. Mumbai is ranked
most at risk, with nearly 2.8 million people (or
15.3 percent of the population) living within
potential flood zones. Based on demographic,
economic and environmental projections, within
the next 60 years, eight of the 10 coastal cities
with the most assets vulnerable to sea level rise
will be in PACOM’s AOR, amounting to more
than 13.4 trillion dollars in assets that could be
inundated by sea level rise. These projections also
indicate that nine of the 10 coastal cities most at
risk to sea level rise, ranked by population, will
also be within the PACOM AOR.

Agriculture is also vulnerable to climate change,
with potentially significant effects for developing
economies in the region. Indeed, nine countries
in PACOM’s AOR depend on agriculture for more
than 25 percent of their gross domestic product
(GDP), while another four depend on agriculture
for at least 20 percent of their GDP.° Given that
the global average is approximately

6 percent, this outsized dependence on agri-
culture for economic stability could represent

a significant vulnerability if projected climate
changes impede agricultural productivity.
Meanwhile, water scarcity could impact agri-
cultural development for other Southeast Asian
states, such as Thailand, where water resources
are already being strained by regional upstream
dam building.’

Climate change carries the potential to affect
political stability within the region as well. While
the Asia-Pacific is not characterized by state
weakness to the degrees seen in parts of U.S.
Central Command’s (CENTCOM) and Africa
Command’s (AFRICOM) AORs, according to the
Failed States Index three states in this AOR are
ranked among the top 20 “critical” states at risk
of failure, including Burma, North Korea and
Bangladesh. Meanwhile, three others — Nepal,
Solomon Islands and Sri Lanka - are ranked as
“in danger” of state failure. Even with relative



PACOM HQ'S DUEL ENERGY AND CLIMATE CHALLENGES

Hawaii, where the Pacific
Command is headquartered,
possesses unique vulnerabilities
related to its energy dependencies
and susceptibility to the effects

of climate change. It uniquely
showcases how energy consump-
tion and the consequences of that
consumption are linked.

Hawaii (and therefore PACOM)
depends heavily on petroleum to
meet its energy needs — and not only
for transportation. About 90 percent
of its energy needs, including the
production of three fourths of its
electricity, are met by petroleum.
The state accounts for only about
one-third of one percent of total U.S.
electricity generation, but accounts
for almost half of the country’s elec-
tricity generation that is produced by
petroleum. As this petroleum is often
shipped through vulnerable shipping
routes and the state lacks energy
pipeline infrastructure, most energy
imports to the state come through

a single point: Honolulu. Adding to
the vulnerabilities, the state’s electric
grids are notoriously weak. Luckily,
the state does enjoy high potential
capacity for wind, solar, geothermal
and wave power, and DOD officials
are contributing to Hawaii's ability to
tap into these resources.’” The military
installations in Hawaii have made
strong advances in energy efficiency,
alternative energy and environmen-
tal considerations, and have tested
everything from hydrogen fuel cell,
electric and hybrid vehicles to various
types of solar roofs.

Several institutions are facilitat-
ing PACOM's partnership with
local actors and other federal
departments to address Hawaii’s
energy and climate vulnerabili-
ties. One coordinating body, the
Hawaii Clean Energy Initiative
(HCEI), a state partnership with
Department of Energy (DOE)
established in 2008, is intended
to reduce this high dependence
on petroleum, both to reduce
vulnerability to price spikes

and supply disruptions, and to
reduce resulting greenhouse gas
emissions.”® Several national labs
also contribute actively to Hawaii's
and PACOM'’s energy and climate
goals. The labs provide assess-
ments and model options for
mitigating grid and other vulner-
abilities, and are creating a master
plan on how to meet energy secu-
rity goals. In January 2009, PACOM
established its Energy Partnership
and Strategy Council (PEPSC), a
council that convenes relevant
stakeholders from the military
services and other federal depart-
ments along with state and local
officials to coordinate on energy
issues. As with any endeavor,
opinions regarding its utility

vary and the parties involved still
struggle with differing visions of
energy security; but PEPSC seems
to be useful for uniting the ser-
vices in their attempts to conserve
energy - a vital first step.

Indeed, as a result of its work,
PACOM released an energy strategy
in October 2009 outlining steps that
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will contribute to meeting Hawaii's
goals of supplying 70 percent of
state energy demands through
clean energy by 2030 or sooner,
and reducing overall demand

for energy through conserva-

tion and efficiency. This strategy
also acknowledges that address-
ing energy and climate concerns
effectively at home can provide
the experience it needs to lead
similar efforts elsewhere in its AOR:
“Today's energy landscape offers

a once-in-a-generation chance to
set a positive path for the entire
Asia Pacific region.”" These lessons
are also applicable elsewhere in
DOD, and through these efforts
and others, PACOM can provide

an abundance of information on
the effects of climate change and
clean energy options for mitigating
emissions that are relevant to other
combatant commands.

Interagency activities at PACOM
show that working-level part-
nerships are critical and provide
useful lessons about how to
coordinate with DOE and other
agencies to fund initiatives, and
what knowledge and technical
capabilities others can contribute
to assist PACOM in meeting its
needs. PACOM and the military
services seem advanced in coor-
dinating amongst themselves
and with universities, private
companies, and state and local
government offices. Across our
interviews, nearly every individ-
ual mentioned partnerships like
the HCEI, PEPSC and others.
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stability in this region, primary drivers such as

group grievance, demographic pressure, uneven
economic development and state legitimacy

are key concerns that could pair with changing

climatic conditions to create new challenges for
PACOM.?

Effectively assessing and managing these effects
of climate change will require PACOM to coor-
dinate with other U.S. agencies. The work that
PACOM has already done addressing climate
change and energy security at its Honolulu
headquarters will serve as a strong foundation
and offer useful lessons in how it may further
partner with agencies such as the Department
of Energy (DOE), U.S. Agency for International
Development (USAID) and the U.S. Department
of Agriculture (USDA) in order to better address
the climate change challenges in its AOR.

Recommendations for PACOM: Despite the
helpful experience and institutions PACOM

has developed to handle climate change-related
challenges, with the largest AOR in terms of
geographic area and population, PACOM will
need to prioritize its efforts. As it develops long-
term plans for its AOR, particularly the coastal
nations along the Bay of Bengal and the western
Pacific Ocean, it should identify those areas
where changing demographics and work force
migrations may lead to even greater risk to popu-
lations in coastal areas as the effects of sea level
rise impact those areas. Early identification may
allow planners to find ways to mitigate potential
instability which could be exacerbated by these
climate change effects.

Climate Change and the Combatant Commands

U.S. CENTRAL COMMAND

Current climate observations suggest that coun-
tries within CENTCOM’s AOR are likely to feel
heavy effects of climate change. Indeed, envi-
ronmental conditions and climatic dynamics are
likely to shape this region for the next several
decades. Though climate projections to date often
lack detailed timelines and state-level analyses,
scientists do largely agree on several key trends:

A pattern of drought, which is by far the most
dominant climate hazard in the region, espe-
cially in Central Asia.

eReduced precipitation in Central Asia, and
increased precipitation over the Arabian
Peninsula.

«Extreme heat waves that have the potential to
disrupt agricultural development.

«Increased melting of regional glaciers that are
a significant source of water for rivers, lakes,
reservoirs and subsurface aquifers.

eIncrease in tropical cyclones in the Karachi
region of Pakistan.

«Sea level rise coupled with more frequent
storms are projected to increase the damage to
coastal communities.

While coastal communities in CENTCOM’s
AOR will be vulnerable to the effects of rising sea
levels, the changes are not likely to be as acute as
in other regions in the world, such as Southeast
Asia and the Caribbean. Two notable exceptions
are already at risk of flooding: Alexandria, Egypt
and the city of Dubai. In Alexandria approxi-
mately 1.3 million people are already at risk of
flooding due to rising sea level. Current obser-
vations along with projected population trends
suggest that nearly 4.4. million people will be
vulnerable to sea level rise by 2070. By compari-
son, in Dubai, 260,000 people are currently at
risk of flooding due to sea level rise, increasing
to approximately 793,000 by 2070.'*> While these



U.S. Central Command Quick Facts
(CENTCOM)

Headquarters in Tampa, Fla. and
Qatar, with several subordinate
and service component headquar-
ters located across the AOR.

«20 countries within the AOR.

*Oversees combat operations in
Afghanistan and Iraq.

«Commands more than 210,000 U.S.
service personnel in the region.

communities are generally well-developed and
have better governance structures than many
others in CENTCOM’s AOR, unanticipated
challenges (such as severe and potentially more
frequent storms and coastal inundation) have
the potential to corrode economic development
and political establishments while exacerbating
existing social grievances.

Several CENTCOM countries critical to U.S.
interests in this AOR suffer from ongoing con-
flict, weak governance and instability - factors
that could be made worse by climate change

or that may complicate efforts to adapt to the
effects of climate change. In the Failed States
Index, Iraq, Afghanistan and Pakistan are char-
acterized as “critically” close to state failure and
ranked sixth, seventh and tenth, respectively.
Of the drivers undermining Iraqi and Afghan
stability, top concerns are external interven-
tion from state or non-state actors affecting the
internal balance of power, group grievance (i.e.,
marginalized communities) and the legitimacy
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of the state. Meanwhile, Yemen, which is plagued
by uneven development and factionalized poli-
tics that undermine state legitimacy, is ranked
nineteenth on the Failed States Index, with four
other states in the AOR ranked as “in danger” of
state failure due to human rights and state legiti-
macy concerns."’

To ensure long-term stability in this AOR, mili-
tary, development and diplomacy professionals
will need to understand what a changing climate
could mean for agricultural productivity and
related water supply issues. In a surprise visit

to Afghanistan on March 28, 2010, President
Obama spoke to the role that the strength of
agricultural production is likely to play in
Afghanistan and Pakistan, which depend on
agriculture for 31 percent and 21 percent of their
GDPs, respectively. As Obama conveyed to U.S.
troops, investing in civilian areas such as agri-
cultural production will increase Afghanistan’s
prosperity, security and independence from
extremists in the region.'* Yet, as projected
drought and heat waves set in, agricultural
sectors in Afghanistan, Pakistan and other coun-
tries in the AOR could be affected.

According to the Environmental Protection
Agency (EPA), “An increase in average tem-
perature can 1) lengthen the growing season in
regions with a relatively cool spring and fall; 2)
adversely affect crops in regions where summer
heat already limits production; 3) increase soil
evaporation rates, and 4) increase the chances of
severe droughts.”®

Effects on agriculture have the potential to
worsen food scarcity in states that are already
having difficulty meeting demand. For exam-
ple, concerns surrounding access to food have
already sparked several Middle Eastern countries
to lease large tracts of land throughout Africa
and Southeast Asia, in part to grow food to

meet their own sustenance needs. These include
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CLIMATE CHANGE AND SECURITY IN AFGHANISTAN, IRAQ AND YEMEN

The priorities established by CENTCOM in its
2010 Posture Statement offer a guide to where
officials see the most immediate need for the
command’s attention.

Afghanistan

General Petraeus reiterated Afghanistan’s importance
to U.S national interests in his testimony in March 2010.
In Afghanistan, U.S. goals “are to disrupt, dismantle,
and defeat al-Qaeda and its extremist allies and to set
conditions in Afghanistan to prevent reestablishment of
trans-national extremist sanctuaries likes one al-Qaeda
enjoyed there prior to 9/11.”*° Central to this effort is
building civilian capacity to support sustainable liveli-
hoods - and it is well worth thinking through how the
effects of climate change may interact with these goals.

While it is not yet clear how climate change will directly
affect Afghanistan, observations suggest that climate
change could potentially disrupt agricultural develop-
ment by exacerbating drought (i.e., a decline in surface or
subsurface water resources, such as rivers, lakes, reser-
voirs and ground water) and increasing the severity and
frequency of heat waves. According to the U.S. Geological
Survey (USGS), Afghanistan’s hydrology is largely depen-
dent on runoff from ice caps and glaciers that supply
many of its rivers with fresh water. However, the USGS
reports that “[clhanging climate is resulting in increased
melting of these glaciers and increasing discharge while
reducing the volume of water remaining in glacier stor-
age. Most glaciers in this region are retreating and/or
down-wasting rapidly.””' Meanwhile, unsustainable irriga-
tion practices and poor water governance will increasingly
constrain storage and access to fresh water necessary

for Afghan farmers to grow their crops. Heat waves are
also expected to be particularly severe in Central Asia.*?
Extreme variations in heat can potentially disrupt crop
development, especially with species sensitive to strong
variations in temperature. While it is still unclear how
climate change will affect Afghanistan’s agricultural pro-
ductivity, given that agricultural development and related
water supply issues will be a cornerstone to long-term
stability, military, development and diplomacy profession-
als operating in Afghanistan will need to understand these
effects.

Pk R

A California Army Nation Guardsman gathers a soil sample
near Marawara, Afghanistan to learn how crop production
can be improved in the area.

(TECH. SGT. BRIAN BOISVERT/Army National Guard)

Iraq

While security in Irag has improved significantly,
General Petraeus has noted that “the progress in Iraq is
still fragile.” In addition to the many social, cultural and
political challenges likely to shape Iraq in the coming
years, access to water and agricultural development are
likely to affect the security environment - especially

if climate change exacerbates drought and increases
temperatures throughout the region. Like many of its
neighbors, Iraq depends a great deal on water sources
primarily from the Tigris and Euphrates rivers that flow
from its northern neighbors Syria and Turkey. In the

last year, Iraq suffered the most acute drought in recent
history, leaving 2 million Iragis vulnerable to electricity
outages due to declines in hydroelectric power genera-
tion, and nearly as many parched without adequate
access to fresh water.”® Dr. Abdul Latif Rashid, Irag’s
water minister, reported that 300,000 marshland resi-
dents had been displaced by drought in recent years.>*
Meanwhile, the UN Educational, Scientific and Cultural
Organization (UNESCO) reported that more than
100,000 Iragis had been internally displaced by drought
since 2005.” Furthermore, 70 percent of the historic
subterranean aqueducts, or karez, which had histori-
cally supplied hundreds of communities with access to



fresh water, have been depleted due to drought and
unsustainable pumping.2®

Whether it is for power generation, consumption

or agricultural production, access to water is likely

to play a crucial role in shaping Irag’s future. As in
Afghanistan and Pakistan, climate-induced drought
and heat waves could affect water availability. While
it is projected that annual precipitation will increase
over the Arabian Peninsula, it is not clear whether
Iraq’s existing irrigation infrastructure and water
management practices will allow the Iraqi people

to harness increases in annual rainfall. Furthermore,
existing projections are unclear as to where increased
precipitation may occur (i.e., if the northern provinces
will benefit over the southern provinces, or vice versa).
Finally, in examining the region as a whole, Iraq could
be vulnerable to its northern neighbors’ adaptation
practices; specifically, Turkey and Syria may choose to
reduce the flow of the Tigris and Euphrates into Iraq in
order to adapt to changes in the climate. Regardless,
as U.S. military planners look at contingencies in Iraq
for the near future they should factor in water trends
and how climate change may engage these trends.

Yemen

Yemen is an important country for CENTCOM to
monitor. “In Yemen, we have seen an increase in

the prominence of al-Qaeda as it exploits the coun-
try’s security, economic, and social challenges,” said
General Petraeus. Indeed, Yemen'’s security, economic
and social challenges are rooted in the state’s natural
resource management, and climate change could
make managing these resources a nearly impossible
task.

Today, Yemen — one of the most water impoverished
states in the world - is experiencing an acute drought
that is increasingly undermining the country’s already
fragile government. As The New York Times reported
in November 2009, Yemen’s water crisis is one that
“threatens the very survival of this arid, overpopulated
country, and one that could prove deadlier than the
better known resurgence of Al Qaeda [there].”” Yet
there are ways in which Yemen'’s declining water avail-
ability and the resurgence of al Qaeda show overlap.
To date, the Yemeni government has been able to
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stave off a political and social meltdown by using its oil
wealth, which accounts for approximately 85 percent
of the government’s revenue, to subsidize expensive
- but necessary - diesel pumps to extract water from
deep aquifers. But the country is running out of oil. In
fact, experts predict that by 2017, the government will
run out of exportable oil, leaving it without the means
to continue subsidizing its expensive, unsustainable
water practices. Meanwhile, as water prices increase in
Yemen - having quadrupled since 2005 — many of the
country’s farmers are turning to plant qat, a profit-
able narcotics plant popular in Yemen.?® This water
intensive plant is drying up the country, with more
than 50 percent of the country’s available water being
used to irrigate qat farms.?® At the same time that
water becomes scarcer, the government is increas-
ingly unable to maintain control and legitimacy over
all of its governorates, leaving pockets of ungoverned
spaces for al Qaeda to exploit.

As drought is projected to become worse with
changes in the global climate, Yemen could experi-
ence a situation of absolute scarcity where the Yemeni
government is unable to provide access to water. The
potential for al Qaeda and other transnational actors
to exploit this vulnerability could be more promi-
nent. In order for officials at CENTCOM to adapt to the
effects of climate change in Yemen, they will need
access to better scientific projections that give them
insight into the conditions and dynamics that are likely
to shape the future security environment.
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Bahrain, Jordan, Kuwait, Qatar, Saudi Arabia and
United Arab Emirates.'¢

Recommendations for CENTCOM: CENTCOM
should examine the local and regional pro-
jected climate change on water for its AOR, as

it will affect all other environmental change

in the region. Combined with other dynamics

- instability, domestic tensions and broad envi-
ronmental change — water pressures are likely to
carry important implications for CENTCOM.
CENTCOM’s focus on population-centric efforts
to achieve security objectives necessitates many
of the quality of life initiatives already underway,
but it is important to look at how challenges such
as water scarcity will further develop over time
and to plan for those future capacity require-
ments now.

Today, military units in Afghanistan are drill-
ing for potable water, in some cases more than
1,200 feet below the surface,'” in order to reduce
the military’s demand for bottled water in the
field. The U.S. military’s outsized dependence on
water to sustain combat operations is a significant
operational challenge, accounting for 51 percent
of the logistical burden in Afghanistan.'® Glacier
melting, drought and acute water scarcity could
further challenge the military’s ability to find
sufficient sources in this AOR, and CENTCOM’s
long-term planning must account for this con-
tingency. Indeed, drought is likely to be the most
pronounced climate hazard to countries within
CENTCOM’s AOR."””

Climate Change and the Combatant Commands

U.S. EUROPEAN COMMAND

Changes to the European climate have been
observed in every corner of the continent.
Because EUCOM forces are stationed across

all parts of Europe and because climate change
effects are notably different across the continent,
EUCOM installations will likely experience a
spectrum of effects from climate change. Some of
these are already well documented and include:

«General warming across Europe at a slightly
higher rate than the global average.

«Slightly higher warming in mountainous areas
and the southwestern part of Europe as com-
pared to the rest of Europe as a whole.

«Precipitation increase of 20 percent during the
twentieth century in the already wet northern
areas of Europe.

«Precipitation decrease of as much as 20 percent
in some areas of southern Europe.

eIncreased river flows in the north.
eDecreased river flows in the south.

eIncreased risk of desertification in the south-
ern areas of Europe, particularly Spain and
Greece.

«Loss of two-thirds of the volume of Alpine
glaciers since 1850.

«Steady decrease in Alpine snow cover in each
of the past four decades.

eDecreased permafrost in the northern regions,
which may lead to the damage of high-moun-
tain infrastructure.*

The most strategically meaningful manifesta-
tion of climate change is decreased ice levels in
the Arctic Ocean. The prospect of easier access
opens the Arctic for large-scale economic activ-
ity, including access to shipping routes previously
blocked by ice and access to what could possibly
be vast natural resources underneath the sea.



U.S. European Command
Quick Facts
(EUCOM)

Headquarters in Stuttgart,
Germany.

+AOR includies Greenland, all of
Europe (including all of Russia) and
Israel for a total of 51 countries, 21
million square miles.

+AOR includes one-eighth of the
world’s population and about
one-fourth of the world’s gross
domestic product.

«Approximately 80,000 U.S. mili-
tary personnel are stationed in
Europe today.

+The EUCOM commander also
serves as the Supreme Allied
Commander Europe (SACEUR) and
maintains his headquarters in
Mons, Belgium.

Much of these natural resources are likely to be
found in the Exclusive Economic Zones (EEZs)
of the bordering states - Canada, Denmark,
Greenland, Norway, Russia and the United
States. Under the United Nations Convention on
the Law of the Sea (UNCLOS), nations are enti-
tled to an EEZ reaching 200 nautical miles from
the coastline. Countries may also exercise sover-
eign rights over the physical continental shelf in

areas beyond the EEZ under Article 76. The U.N.

Commission on the Limits of the Continental
Shelf has authority to make the final recommen-
dation based on the evidence presented.
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This increased activity will likely lead to an
increased military presence both to ensure
access to the sea lines of communication and

to protect the sovereignty of each nation’s EEZ.
Because of the tremendous economic potential in
the Arctic region, there is potential for coopera-
tion, competition and conflict simultaneously.
In the near term, the Arctic Council may be the
logical forum to adjudicate grievances associated
with an opening Arctic. The Arctic Council is an
intergovernmental forum of all the Arctic states
(Canada, Denmark, Finland, Iceland, Norway,
Russian, Sweden, and the United States) that
promotes cooperation, coordination and interac-
tion on issues related to sustainable development
and environmental protection.’* Because the
council executes decisions on the principle of
consensus, giving each of the eight Arctic states
veto power, decisions generally represent the
national interests of individual states. This helps
the council and member states navigate issues

of enforcement, and it is an example of a formal,
legitimate governing body in the Arctic.

America’s European partners are working to
improve capabilities for monitoring the pace
and physical effects of the melting sea ice, which
will afford EUCOM better information for
planning purposes. Indeed, precisely measur-
ing the warning signs of a changing climate is
critical to accurately determining the current
impacts and creating useful models for future
predictions. To measure the effects of melting
sea ice, for example, the European Space Agency
recently launched CryoSat 2, which will measure
ice thickness to within one centimeter. The data
from CryoSat 2 can then be used to gain a more
accurate understanding of the prospect of future
sea level rise and other effects.>

Resulting from melting Arctic ice and other
effects of the changing climate, sea level rise
is projected to affect populations and infra-
structure in EUCOM’s AOR. In particular, the
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The prospect of easier access
opens the Arctic for large-scale
economic activity, including
access to shipping routes
previously blocked by ice and
access to what could possibly
be vast natural resources

underneath the sea.

Netherlands - a low-lying state with more than

25 percent of the country below sea level — will

be affected. Today, 73 percent of Amsterdam’s
population (839,000 people) is currently at risk of
flooding, in addition to 128 billion dollars in assets.
Rotterdam fares similarly, with 68.3 percent of the
population (752,000 people) and 114.8 billion dollars
in assets at risk from sea level rise.*® Future projec-
tions suggest that as sea level rises, Amsterdam and
Rotterdam will see dramatic increases in vulner-
ability to the population and assets. While the
Netherlands government and many other cities in
EUCOM'’s AOR are planning to adapt to sea level
rise with investments in coastal walls, dikes and
levees, according to a QDR background report

“the most significant impact of sea level on coastal
regions is likely not the gradual erosion accom-
panying an increase in sea level, but the episodic
sometimes dramatic erosion and other damage
accompanying coastal storms and storm surge.”**

The effects of climate change will also alter
European agriculture in various ways. In
EUCOM’s AOR, agriculture will likely represent
less of a vulnerability to economic sustainability
as climate change comes to pass, due, in part,

to the diverse economies within the command’s
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AOR. Notable outliers include Moldova and
Albania, which depend on agriculture for 20 per-
cent of their GDP.*® Indeed, as projected drought
and heat waves set in throughout Europe, these
countries’ agricultural sectors may be particularly
vulnerable. In general, changes in the climate
have the potential to undermine domestic agri-
cultural output, which could drive up food prices
as well.

As the world’s second largest consumer of energy,
the European Union (EU) considers energy
security essential to sustaining peace and secu-
rity. In 2007, the EU imported 53 percent of its
total energy requirements, including 83 percent
of its crude oil requirements, and 60 percent of
its natural gas needs. The EU is largely dependent
on Russia for these imports, with 34 percent of
imported crude oil and 40 percent of imported
natural gas coming from Russia. By compari-
son, Persian Gulf states provided the EU with 19
percent of its crude oil imports in 2007.°° This
reliance on Russia for European energy consump-
tion is perhaps the biggest security challenge on
the European continent, as Russia can generate
political troubles and constrain policy. Thus,
understanding the centrality of European energy
security is critical to properly formulating and
framing U.S. climate policies and EUCOM plans
related to climate change.

Russia holds many of the cards with regard

to energy security in Europe. The Russian
Federation enjoys a massive reserve of oil and
natural gas. The lowest estimates assume that
Russia has at least 60 billion barrels of crude oil
in reserve and some 1,700 trillion cubic feet of
natural gas. Russia has used energy exports to
begin to fund military modernization, develop
infrastructure and build partnerships around
the periphery of Russia. This abundance creates
vulnerabilities for the many European countries
that rely on Russian energy. Tumbling prices in
the global natural gas market have put pressure



on Russian companies and the greater Russian
economy in recent years. A need for cash has also
led to politico-economic disputes between natu-
ral gas companies in the Ukraine and Russia over
contracts, prices, non-payment and debt. These dis-
putes, which have persisted in one form or another
for nearly two decades, have resulted in several
interruptions of natural gas supply to Europe.

Recommendation for EUCOM: NATO Secretary
General Anders Fogh Rasmussen recently identi-
fied the protection of energy supplies and the
security implications of climate change as areas
requiring further cooperation among NATO
members, noting that “we can only cope with
these challenges if we work together.”*” EUCOM,
with a staff directorate tailored for interagency
cooperation and a commander that is dual-
hatted as Supreme Allied Commander Europe
(SACEUR), is well positioned to collaborate on
the challenges of energy security and climate
change with Europeans.

We recommend that EUCOM focus on leverag-
ing its capacities for U.S. interagency collaboration
in order to help facilitate technology sharing and
international cooperation aimed at the dual energy
and climate change challenge. An important step
in strengthening cooperation between the United
States and Europe was the U.S. creation of the
EUCOM Interagency Partnering Directorate as part
of the recent EUCOM staff reorganization. This
directorate hosts representatives from U.S. agencies
such as USAID, the Department of State (DOS), the
Department of the Treasury, and the Immigration
and Customs Enforcement Agency (ICE). The
Interagency Partnering Directorate intends to add
other agency representatives later this year, includ-
ing representatives from the DOE.’® For addressing
challenges resulting from the effects of climate
change, this kind of interagency structure will be
critical for accessing the best scientific projections
and leveraging existing U.S. capabilities to mitigate
emissions and adapt to change.
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U.S. Africa Command
Quick Facts
(AFRICOM)

«Headquarters in Stuttgart,
Germany.

*53countries in its AOR, including
every African country except Egypt.

+AOR spans an area three and half
times the continental United States
and includes more than 1 billion
people.

+Became fully operational as a
combatant command on October 1,
2008.

*Responsibility for U.S. military and
U.S government missions in Africa
and is unique in its makeup.

*Required to be half staffed by civil-
ian billets, including professionals
from non-military organizations.

U.S. AFRICA COMMAND

President Obama, speaking before the Ghanaian
Parliament in July 2009, declared that Africa

“is the most threatened by climate change.”
According to the president, “[a] warming planet
will spread disease, shrink water resources, and
deplete crops, creating conditions that produce
more famine and more conflict.” Indeed, scien-
tists have built consensus on several key trends
that are likely to shape AFRICOM’s AOR:

Drought hazard could be widespread across
the AOR and “of greatest intensity in the
Sahel, along the Somalia-Kenya border, and
in an areas [sic] surrounding the Okavango
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UNDERSTANDING CLIMATE CHANGE
AND CONFLICT IN AFRICA

The DOD and key elements of the U.S. national
security community recognize that understand-
ing the security implications of climate change
will be necessary for promoting U.S. interests in
Africa. In North Africa, where AFRICOM sup-
ports operations to counter violent extremism
through Operation Enduring Freedom-Trans
Sahara (OEF-TS), Combined Joint Task Force Horn
of Africa and other partner capacity building
missions, analysts with the NIC collected and
analyzed data to assess how climate change
could impact North Africa in a follow up report
to the 2008 National Intelligence Assessment
on the National Security Implications of Global
Climate Change to 2030. Security analysts under-
stand that the effects of climate change have
the potential to weaken already fragile govern-
ments and to create the conditions that can

be exploited by transnational actors such as al
Qaeda, and other regional terrorist groups, such
as al-Shabaab in Somalia.

In an effort to better understand how climate
change will affect African states, the DOD’s
Minerva Initiative — a DOD-sponsored, university-
based social science research program — awarded
a 7.6 million dollar grant to the University of Texas,
Austin to conduct a multiyear effort to study the
security consequences of climate change in Africa.
The program, Climate Change and African Political
Stability, “will identify whether climate change
could trigger disasters that undermine state
stability, define strategies for building African
state capacity and assess global development aid
response efforts.”®' Such partnerships between
government and academia have the potential to
fillin the holes in much-needed national security
research and provide AFRICOM officials with the
data they need to plan for future contingencies in
the security environment.
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and Kalahari Desert: southern Angola, north-
ern Botswana, and southern Namibia.”*°

Increased incidence of wildfires could occur,
especially in areas where drought and heat waves
are most acute.

The frequency and intensity of tropical cyclones
may increase, and in particular, “[t]he island

of Madagascar and the coast of Mozambique
[which] experience tropical cyclones that develop
over the Indian Ocean,” could be increasingly
vulnerable.*!

More frequent severe droughts and heat waves
could increase the incidence of water scarcity by
affecting precipitation patterns and hydrological
resources such as lakes, rivers and underground
aquifers, though patterns of increased precipita-
tion may occur within the AOR as well.

An increase in the incidence of vector-borne
disease, particularly malaria, may occur in a
warming climate, especially in high-elevation
regions such as East Africa.*?

Sea level rise may be an important effect of
climate change for AFRICOM’s AOR, especially
along the coast where urbanization is expected

to continue to accelerate. Today, along the coast
of Benin, sea level rise has led to the destruc-

tion of roads, crops and hundreds of homes, and
it now threatens the capital city of Cotonou.*®
Projections indicate that sea level rise could affect
economic growth and exacerbate existing social
grievances in already afflicted cities. For example,
according to OECD statistics, in Mogadishu, the
number of Somalis vulnerable to rising sea level is
projected to increase 12 times by 2070, from 9,000
people at risk to 115,000. Meanwhile, in Lagos,
Nigeria, the number of residents vulnerable to

sea level rise will increase 9 times over the same
period, from 357,000 to 3.2 million.** Conflict,
instability and piracy in Somalia are fueled, in
part, by a threatened fishing industry that could



be more afflicted changing ocean conditions.
Nigeria’s oil industry, which provides for 80
percent of the government’s revenue,** may be
affected by rising sea level and more frequent
and more severe storms. These storms have the
potential to damage or destroy offshore oil plat-
forms near Lagos, which are expected to provide
significant oil production in the near future. The
decline in oil revenue could become a destabi-
lizing factor that could promote the spread of
violent extremism in Nigeria.

Linked to this AOR’s water issues, agricultural
productivity (and its relationship to achiev-

ing sustainable economic development goals)

is of high concern. One report by the Africa
Partnership Forum (led by the OECD) reported
that “Africa is particularly vulnerable to climate
change because of its overdependence on rain-
fed agriculture, compounded by factors such

as widespread poverty and weak capacity.”*
Indeed, as mentioned before, current cli-

mate observations suggest that drought, heat
waves and wildfires will plague states within
AFRICOM’s AOR.*

These conditions stand to potentially degrade
agricultural development, including by fur-
ther straining water resources, which could
have dramatic consequences for populations of
agriculture-dependent economies within this
AOR. Of the 53 states in AFRICOM’s AOR, 23
states depend on agriculture to support at least
25 percent of their GDP, with six states depen-
dent on agriculture to support 55 percent or
more of their GDP. Of those countries, Guinea-
Bissau, Somalia and Liberia tip the scale, with
agriculture contributing to 62 percent, 65 per-
cent and 77 percent of their GDPs, respectively.*®
Meanwhile, extreme population growth coupled
with unsustainable water management practices
will likely strain existing freshwater resources,
given that 34 of the 40 states with the high-

est population growth in the world are located

WORKING PAPER

within AFRICOM’s AOR.** As the U.S. National
Intelligence Council (NIC) describes, the effects
on agriculture will likely be severe unless
African communities develop “[a]daptation
strategies, including modifications in sowing
dates to match climate changes and develop-
ment of heat-tolerant crop varieties.”*® Given all
of these factors, AFRICOM officials will also
need to assess how climate change could affect
pandemic disease trends, and how this could
challenge military readiness for the state militar-
ies that AFRICOM is engaged with in building
security capacity.

Shrinking crop production will not only
undermine economic development, but also
sustainable livelihoods, which could weaken
government legitimacy and exacerbate exist-
ing grievances that have the potential to lead to
conflict. According to the 2009 Global Hunger
Index, seven states in AFRICOM’s AOR are
ranked “extremely alarming” on the hunger
severity index, with another 16 states ranked

in the “alarming” category.”* Indeed, food riots
are already prevalent in many African states.
Further complicating the situation, the political
sensitivities associated with access to food and
arable land have led to the recent deposing of at
least one government in Africa and could shape
political environments in the future.>

DOD officials, since before AFRICOM’s incep-
tion, have defined the core responsibility in this
region as to “prevent problems from becoming
crises, and crises from becoming conflicts.”*?
This is extremely challenging. To illustrate the
sheer scale of the African continent, Cape Town,
South Africa at Africa’s southern tip is as distant
from AFRICOM’s headquarters in Stuttgart,
Germany as Stuttgart is from Hong Kong. Africa
is politically, culturally and socially diverse,
with 800 ethnic groups and 1,000 different
languages.’* Given the complexity and dynamic
nature of Africa’s strategic environment, officials
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recognized that AFRICOM would have to be a
distinct unified combatant command, designed
to directly support an interagency effort that
supports development and diplomacy mis-

sions in addition to military operations. While
AFRICOM is in the command chain of the DOD,
it coordinates closely with its State Department
and USAID partners. This is exemplified in

the command structure, which includes a civil-
ian deputy for civilian-military affairs and an
unprecedented number of billets - half - for civil-
ian employees, including non-military agencies
of the U.S. government.”® According to the 2010
Posture Statement, “Africa’s challenges require a
holistic view of security that includes defense, law
enforcement, and customs and border security.
Addressing defense-related challenges must be
pursued in concert with other U.S. government
and partner security-related endeavors to sustain
unity of effort.”*¢

Africa’s strategic environment is shaped by
complex and dynamic challenges, including
transnational threats such as violent extrem-
ism; ethnic tensions; illicit trafficking in drugs,
weapons and humans; piracy; pandemic dis-
ease; extreme poverty; resource scarcity; and
the lack of rule of law and democracy. Of the
top 10 ranked states in the Failed States Index,
seven states lie in AFRICOM’s AOR: Somalia,
Zimbabwe, Sudan, Chad, Democratic Republic
of the Congo, Central African Republic and
Guinea.”” These challenges contribute to the
drivers of instability associated with these states,
including uneven economic development, group
grievances (in particular, ethnic tensions), human
rights abuses, a general lack of public services,
and the illegitimacy of state authority. Today,
AFRICOM officials are focused on addressing
these challenges through sustained military-
military, civilian-military, and civilian-civilian
partnerships with African countries that: pro-
mote capacity building of conventional military
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forces through combined training and exercises;
foster strong strategic relationships that sustain
the benefits of capacity building efforts; promote
regional cooperation and interoperability; coun-
ter violent extremism; contribute to stability in
current conflict zones; and prevent the conditions
that contribute to conflict.*® According to the
2010 AFRICOM Posture Statement, “[t]hreats to
stability do not necessarily manifest themselves
in conflict, but can nevertheless have a corrosive
influence on the development of good gover-
nance, viable market economies, and effective

security sectors.””’

Recommendation for AFRICOM: Given the
potential for climate change to exacerbate exist-
ing challenges to improving security and stability
within AFRICOM’s AOR, of all the unified
combatant commands, AFRICOM and its part-
ner agencies should focus attention first on how
to assist African counties to adapt to the effects
of climate change. AFRICOM’s interagency
structure will likely lend itself to support DOD’s
climate change efforts, as envisioned by the QDR,
which stated that “[m]anaging the national secu-
rity effects of climate change will require DOD to
work collaboratively, through a whole-of-govern-
ment approach, with both traditional allies and

new partners.”®°

AFRICOM, in its role of supporting African
efforts to provide for Africa’s security and
development, should learn how climate change
affects the continent today and in the future and
include that knowledge in planning assistance
efforts. AFRICOM can help Embassy Country
Teams and African governments develop and
prioritize initiatives that can help adapt to and
mitigate the effects of climate change on Africa’s
security environment through its Offices of
Defense Cooperation. A thorough understand-
ing of climate change can help AFRICOM help its
African partners to proactively address climate



change impacts that will threaten stability and
development.

U.S. SOUTHERN COMMAND

According to one U.S. Southern Command
(SOUTHCOM) official, climate change will be a
“huge consideration” in this AOR, but difficul-
ties in projecting likely effects of climate change
remain. Though climate projections to date still
often lack detailed timelines and geographically
specific effects, scientists agree that several gen-
eral trends are likely to affect Central and South
America, including:

A general increase in wildfires, particularly
in and around Brazil.

A general wetting along the tropical Pacific
and Atlantic coasts and in southern Chile.

eIncreased drought and risk of desertification
in Central America.

eIncreased precipitation along the equatorial
Pacific coast and southern Brazil, Uruguay,

and northern Argentina on the Atlantic coast.

«Erosion, salt water intrusion, flooding and
damage from storm surges.

«Observed sea level rise, which to date out-
paces most projections.®?

Indeed, one SOUTHCOM representative noted
in a recent speech that several of its AOR’s top
challenges include “climate, energy, water, and
food.”®* And as described in SOUTHCOM’s
most recent Posture Statement, its challenges
“include a broad and growing spectrum of
public security threats, the possibility of natu-
ral and man-made disasters, and an emerging
class of issues, such as those relating to the
environment.”**

The effects of climate change are likely to
manifest in several ways for SOUTHCOM. Since
climate change is likely to increase the severity
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U.S. Southern Command
Quick Facts
(SOUTHCOM)

Headquarters in Miami.

31 countries and 10 territories,
including Haiti, the poorest coun-
try in the' Western Hemisphere,
and rising and developed coun-
tries such as Brazil and Chile.

No hot wars in the AOR.

+Does not use the traditional
“J-code” system of directorate
organization; rather, reflecting
its mission focus, its directorates
include a Partnering Directorate
and a Stability Directorate.

and frequency of major weather events, several
SOUTHCOM officials noted that these issues
can also drive missions such as Humanitarian
Assistance/Disaster Relief (HA/DR). Natural
disasters in already unstable regions, com-
bined with broader environmental and resource
pressures, may combine with more traditional
national security threats. For instance, they may
increasingly trigger population displacement
and migration, which could further complicate
efforts to control cross-border illicit activi-

ties such as smuggling. Many gangs and illicit
networks involved in narcotics trade and other
criminal activities are also involved with oil
theft and sabotage of infrastructure related to
resources trade within SOUTHCOM’s AOR.

Moreover, since SOUTHCOM presently has
no interstate wars within its AOR, in recent
years, SOUTHCOM has focused on soft power
and engagement in order to enable stability the
| 21
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region and contribute to positive relationships
with the United States. Addressing the effects

of climate change in its AOR could provide
SOUTHCOM with opportunities to strengthen
this focus, given that SOUTHCOM’s engagement
with countries in its AOR already centers often
on issues related to natural resources and sci-
ence and technology collaboration. To address
the negative consequences of climate change,
SOUTHCOM and its partner countries can plan
jointly for environmental change. Joint research
and data collection can provide good opportuni-
ties for positive international cooperation, and
U.S., Central American and South American
militaries can learn from one another’s scientific
and information gathering capabilities in order to
better advance the abilities of all countries to plan
for potential effects of climate change. The USNS
Henson, for example, recently engaged with a
team of Brazilian Navy sailors to share oceano-
graphic and bathymetric survey methods.*®
Finally, they can collect data on which areas are
prone to different types of natural disasters, mud-
slides and flooding. In addition, SOUTHCOM
has begun to invest in renewable energy pro-
duction near its headquarters and within its
AOR, including solar and biodiesel projects in
Honduras and the Dominican Republic.

Recommendations for SOUTHCOM: In addition
to continuing this kind of science and technology
engagement, SOUTHCOM should also identify
which climate change effects could influence

the challenges already identified in its unclassi-
fied strategy document, United States Southern
Command Strategy 2018, and apply that analysis
to its Theater Campaign Plan (TCP). In addition
to identifying climate change effects that might
lead to HA/DR missions, planners could iden-
tify areas in Central America that may require
improved irrigation in the event of drought and
work with partners in the development com-
munity to minimize negative repercussions of
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drought before they transpire. They might also
identify port facilities in the AOR that require
upgrading or reinforcement before damage from
flooding or storm surges occurs. Such planning
could then be used to develop the Prioritized
Required Capabilities List in the TCP. Doing so
will enhance SOUTHCOM’s ability to develop
solutions to the very real challenges of this region.

U.S. NORTHERN COMMAND

Climate projections for the NORTHCOM AOR
seem particularly complicated, with different
models and projection scenarios showing wide
variation. This could be a result of having better
data for North America, as descriptions of how
various climate dynamics will interact (e.g., how
precipitation, evaporation, temperature change
and El Nino effects will combine) seem to con-
tain greater detail than for many other regions.
Whatever its cause, climate projections for the
NORTHCOM AOR seem to spark greater debate
within the science community than other regions.
For example:

«“Projections of El Nifio-La Nifa frequency and
intensity remain a challenge for even the best
climate models, and projecting how changes
in either might influence fires in Southern
California or climate hazards linked to El
Nino-La Nifa is highly uncertain.”

«“Amid much discussion and controversy, there
is a growing consensus that future hurricanes
will be more intense with higher peak wind
speeds and more heavy precipitation. There
is little or no consensus on whether the fre-

quency of hurricanes will increase.”®®

NORTHCOMs role in responding to these
challenges is still taking shape. NORTHCOM
operations have continued to evolve since its
founding a little more than one year after the
September 11, 2001 attacks. NORTHCOM pro-
vides “assistance in support of civil authorities



during natural and man-made disasters and
pandemic events” when directed by either

the secretary of defense or the president.
NORTHCOM is unique among the regional
combatant commands in that its operations
within its AOR are constrained by the provi-
sions of the Posse Comitatus Act in Title 18, U.S.
Code. Given its atypical raison d’étre and the
current state of climate projections for its AOR,
it is reasonable that NORTHCOM is focusing
much attention on observed climatic changes

as much as future projections. These are most
prominent in the Arctic, where current observed
changes in weather patterns are providing a
sufficient level of information against which to
plan.

Many NORTHCOM officials expect to see

more areas with ice-free summers along a 20-

to 40-year timeframe, based on the average of
projections publicly available. This has impor-
tant implications for NORTHCOM’s planning
for its homeland defense roles. NORTHCOM
must be prepared for the possibility that an
opening Arctic may create a new route to enter
U.S. territory for illicit transport interdiction
and nonproliferation. Improving domain aware-
ness and Command, Control, Communications,
Computers, Intelligence, Surveillance and
Reconnaissance (C4ISR) will be important tasks
given that these capabilities can be ineffective at
high latitudes, and their command and control
structure will need to comply with a range of
treaties and constraints.

The effects of environmental change are also
raising tough questions. Specifically, pollution
and oil spills that could affect the territories of
multiple countries will be a heightened con-
cern as new areas are accessed for energy and
minerals exploration. Migrating resources are
also a growing concern, specifically the fish
stocks that account for around 2 billion dol-
lars in exports for Alaska.®” Changing ocean
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U.S. Northern Command
Quick Facts
(NORTHCOM)

«Headquarters in Colorado Springs,
Colo.

«Co-located with the North
American Aerospace Defense
Command (NORAD), which moni-
tors and controls the airspace over
the United States and Canada.

+AOR includes the continental
United States, Alaska, Canada,
Mexico and the surrounding water
out to approximately 500 nautical
miles. It also includes the Gulf of
Mexico, the Straits of Florida and
portions of the Caribbean region
to include The Bahamas, Puerto
Rico, and the U.S. Virgin Islands.

*The commander of USNORTHCOM
is responsible for theater security
cooperation with Canada, Mexico
and The Bahamas.

conditions are altering where fish are breeding
and moving, which in turn can lead fishers from
various countries into the EEZs of other coun-
tries, creating new concerns for managing U.S.
territory. For example, according to a report by
the USGCRP, “As air and water temperatures
rise, marine species are moving northward,
affecting fisheries, ecosystems, and coastal
communities that depend on the food source.”
According to the report, observed fish stocks
near Alaska moved, on average, 19 miles north
of their original habitat between 1982 and 2006,
sometimes moving outside America’s EEZ. “We

68
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think, depending on the year and conditions, that
roughly 10 to 20% of the [Alaskan fish] stock goes
over to the Russian side,” one National Marine
Fisheries Service scientist told The Los Angeles
Times.”

In the United States, coastal port communities
could be particularly affected by sea level rise. In
fact, if observed trends continue unabated, more
than 12.5 million people and 9 trillion dollars in
assets could be at risk of sea level rise by 2070.
Of the most at risk areas, major port cities such
as Baltimore; Boston; Los Angeles; Miami; New
Orleans; New York-Newark; Providence, R.1.;
Tampa Bay-St. Petersburg, Fla.; and Virginia
Beach, Va. are likely to be affected the worst.
Today’s observations suggest that approximately
6.1 million people in these communities are at
risk from sea level rise. That number is projected
to nearly double to 11.8 million at risk from sea
level rise. Meanwhile, Canada will experience
similar effects, with 6.5 million people and 337.8
million dollars in assets that could be vulnerable
to rising sea level by 2070.7°

Several effects of climate change are likely in
NORTHCOM’s AOR. Mexico’s most vulner-

able area is the center of the country, with major
increases in population growth and decreasing
water supplies already affecting Mexico City and
surrounding areas. Its Tabasco coast is highly
vulnerable to sea level rise with the prospect of
dramatic inland sea penetration.”! While states
within NORTHCOM’s AOR are considered
“stable” on the Failed States Index, Mexico is cat-
egorized as “borderline.” According to the index,
“[c]orruption and lack of transparency continue
within the government. Drug cartels and orga-
nized crime are also on the rise and hundreds

of police, soldiers and prosecutors have been
killed.””* These trends appear to exacerbate the
government’s illegitimacy, including its inabil-
ity to provide security and social services. And
given the recent spate of incidents associated with
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Mexico’s endemic drug cartels and the declining
oil production, which accounts for 40 percent of
the government’s revenue, it is possible that the
next iteration of the Failed States Index could
rank Mexico as “in danger” of state failure.

Recommendation for NORTHCOM:
NORTHCOM possesses a well-developed under-
standing of how climate change directly affects
interests in the Arctic. It should place the same
emphasis on understanding the potential impacts
of climate change in Mexico and its interests in
the Caribbean. The Caribbean and several areas
of Mexico have witnessed decreasing rainfall

in recent decades, a trend that projections indi-
cate will continue. Water scarcity and a rapidly
increasing population can present many secu-
rity challenges that will affect Mexico’s ability

to deal with an increasingly difficult security
situation in the country and along the border
with the United States. This and other changes

in the climate have the potential to alter agricul-
tural output by geographical region, which could
drive up food prices, among other effects. The
Caribbean islands are vulnerable to sea level rise
and extreme weather events, and coral reefs in the
region that drive an estimated 3.1 billion dollars
to 4.6 billion dollars in tourism could suffer.”?
NORTHCOM’s success in managing future
climate change effects will require a stronger
recognition of changes in its AOR beyond just the
Arctic.
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RECOMMENDATIONS with its Arctic neighbors and to adjudicate
immediate issues, such as coordinating short-
term crises that may develop and require an
immediate response (e.g., search and rescue
operations).

Several observations emerged through the
course of our research and meetings with repre-
sentatives of the unified combatant commands.

Improve Stewardship of the Arctic. The United Establish NORTHCOM as the supported
States must clearly define its own roles and

commanderintheArcticregion. United States
responsibilities in governance, diplomacy and

territorial waters and the resources within
security. We make the following three recom- its EEZ already lie within NORTHCOM’s
mendations for that purpose. AOR. Also, given that NORTHCOM already

Ratify the U.N. Convention on the Law of coordinates closely with Canada over a num-

the Sea. Ratifying UNCLOS is perhaps the ber of combined operations such as theatre
most important next policy step in ensuring security cooperation, countering weapons of
that the United States and DOD are prepared
to adapt to a changing climate and realize the
opportunities that climate change may enable.
As the participants in the 2008 Arctic Oceans
Conference in Ilulissat, Greenland declared,
UNCLOS is the international “legal frame-
work to the orderly settlement of any possible
overlapping claims” in the Arctic Ocean.”
UNCLOS provides effective processes for
delineation of the limits of the extended con-
tinental shelf, and delinieates the freedom of
navigation rules that the United States abides
to today. Without ratification of UNCLOS,
the United States will not have a seat at the
table as recommendations are made regard-
ing continental shelf claims in the Arctic.

mass destruction and narcotics trafficking,
aerospace control and maritime warning, the
command has a unique and well-developed
working relationship with Canada that would
help navigate issues over Arctic cooperation
while insulating it from political conflicts
with other states (e.g., Russia) that fall out-
side its AOR. NORTHCOM’s unique role in
governance of its AOR (versus roles that are
primarily offensive in nature) could indicate
that its expertise is better suited for com-
mand and control in the Arctic than EUCOM
or PACOM. While it is unclear how the pro-
cess of creating a comprehensive framework
for the Arctic will play out, it is clear that it
will take time to explore policy options, and
require unity of effort from DOD. Finally, a

Participate in the Arctic Council. At the civilian-led command akin to NORTHCOM
national level, the United States must continue would help to unify diplomatic, development
to use the Arctic Council as a forum for adju- and public engagement efforts with other
dicating grievances and conflicts, given that Arctic states’ civilian agencies.”

the Arctic Council is the only formal body ) .

outside of UNCLOS charged with facilitating Beyond the Arctic, the effects of climate change

require further adjustments from all of the com-
batant commands as well. While each combatant
commander’s AOR and missions are unique,
there are likely to be common challenges to bet-

cooperation, coordination and engagement
between Arctic member states over develop-
ment and environmental issues in the region.
What is more, even with the ratification of

UNCLOS, the United States would be able to ter 1ncorp9rat1ng climate science into the'lr. work.
use the Arctic Council to sustain engagement The following recommendations may facilitate
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No single source of information
will ever suffice to cover

what any given combatant
commander needs to know
about climate change. It is a
global challenge that touches
upon almost all aspects of

security in some way.
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the integration of climate change analysis into the
commander’s decision making processes.

Develop Climate Expertise in the COCOMs:
Respecting the combatant commanders’ roles

in organizing their staffs, we recommend that
combatant commanders each designate an action
officer for addressing climate change impacts in
planning and operations. Upon studying each
combatant command, we feel the best location
for this expertise is within the Strategy and Plans
(J5) directorate, but most planning scenarios will
require assistance and coordination from most,
if not all, of the other directorates and command
level staff.

In the course of our research, we observed that,
across the combatant commands, there is no
single point of contact within each staff for issues
related to climate change, and that in some cases
there is no person dedicated to look at these
issues. Because climate change affects each com-
batant commander’s AOR differently and because
staff organizations are tailored to each command-
er’s needs, there is no well-defined directorate in
which to place staff knowledgeable about climate
change. Directorates from logistics to resources
to strategy and plans to the interagency may all
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have a need to address the secondary and tertiary
impacts of climate change in the course of their
work. During the staffing process for develop-
ing and reviewing the QDR, the points of contact
for climate change issues could be found in any
one or more of the directorates, most likely at the
discretion of the staff’s secretariat, who decides
which directorate to assign formal tasks. When
not well-defined, the decision of where in the
staff to assign such formal staff tasking, or even
whether this expertise is necessary, depends on
the combatant commander’s mission and opera-
tional environment.

Access the Best Climate Science. We recommend
that as often as possible, combatant command
staff officers who need specific climate projec-
tions or information should seek answers from
the climate science community. These relation-
ships are important to accurately assess risks and
avoid wrong information. And even where single
sources of information provide the best data
available, representatives from the climate sci-
ence community can identify these best sources
rather than leaving that responsibility up to DOD
personnel.

In our conversations with field-grade staff offi-
cers, we observed that staff officers most often
received their initial information about climate
change for planning purposes from the U.S Joint
Forces Command’s Joint Operating Environment
(JOE) document series. The JOE serves to sketch
the future strategic environment and anticipate
possible threats and challenges that unified
combatant commanders may face. Some of the
more enterprising staff officers we spoke with
used the JOE as a starting point for discussion
and research and additionally looked to a myriad
of other sources for scientific data and regional
observations on climate change. Their drive to
seek out better data, however, did not stem from
the need to understand climate change in and of
itself, but rather to use the data for informing a



specific theater-level mission planning initiative,
scenario or decision.”®

No single source of information will ever suffice
to cover what any given combatant commander
needs to know about climate change. It is a
global challenge that touches upon almost all
aspects of security in some way. Furthermore, it
involves the full range of strategic, operational
and tactical issues. No matter how good their
content — or their critical importance in set-
ting priorities for the DOD - documents like
the QDR and the JOE should never be treated

as primary sources for all climate change
information. Global assessments such as the
Intergovernmental Panel on Climate Change’s
assessment reports and information provided
by the USGCRP provide decent basic climate
understanding. Depending on the region in
question, sources from the World Bank, USAID,
nongovernmental organizations or other groups
can often provide useful local-level observations
on how climatic changes are affecting specific
communities. Science journals and reports
from the National Academies of Science and
Engineering are often useful as well. Finally, a
forthcoming Naval Studies Board assessment
will offer detailed assessments of how the DOD
is prepared to accommodate a range of likely
climate change effects.

In addition to the challenges involved with
finding the best information for the types of
decisions the combatant commanders need

to make, we observed that in almost all cases,
understanding, addressing and adapting to
climate change impacts and energy security
challenges requires an interagency approach.
Analysts often point to PACOM as a test bed for
examining hurdles to operational energy chal-
lenges and for systems-level alternative energy
integration, due to its unique energy and envi-
ronmental challenges and its location so far
away from the mainland.”” While we concur
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with that assessment, the most important lessons
from PACOM with regard to DOD address-

ing climate change could involve its structured
and well-coordinated efforts to work with other
federal agencies and state and local groups to
meet energy and climate goals. Indeed, the QDR
states that the kind of interagency cooperation
exhibited at PACOM will be vital for addressing
climate and energy issues for the department.

However, while these all serve as good informa-
tion sources, they are still static. Collaboration
between security officials and climate scien-
tists offers one of the most helpful methods of
researching this problem, as scientists can then
work to provide the most helpful information
and generate new observations that can be more
tailored.

Share Best Practices and Measure Success. We
recommend that the combatant commanders
leverage already-established ad hoc, casual or
formal organizations that examine energy or
environmental challenges, such as the Hawaii
Clean Energy Initiative in Hawaii, as a forum
for sharing best practices on meeting energy and
climate requirements and goals. The Department
of Defense (and potentially DOE or the White
House Office of Energy and Climate Change
Policy) should also aggregate these best practices
at the federal level.

Many installations we visited while meeting
with combatant command representatives are
also beginning to experience some of the chal-
lenges and opportunities that the DOD faces
regarding quantifying greenhouse gas emissions
reductions. While touring a new Army base
housing development in Hawaii, for example, we
witnessed electricity metering equipment that
calculated and stated the greenhouse gas emis-
sions commensurate with the electricity being
used at that home. Aggregating this kind of
information consistently across the country and
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across the military services is an important key to
system-level planning, and the combatant com-
mands offer a way for cross-service coordination
to occur organically, particularly if the proper
structures are in place for doing so. As the mili-
tary components of several combatant commands
are making progress on energy and climate
measures, they are overcoming hurdles and
developing best practices that would likely be use-
ful information for other military installations.
Maximizing effective use of contracting authori-
ties and combining funding streams in order

to invest in new energy technologies can take
detailed knowledge and great effort. And even
with the installation of clean energy technology,
system-level questions can remain. For example,
the hydrogen and E85 vehicles at Hickam Air
Force Base in Hawaii would require more fueling
infrastructure and fuel in order to increase their
use. Steep challenges can also remain in integrat-
ing transport, residential and other energy use
into a single, functioning system — especially in
locations that suffer from fragile electric grids.

CONCLUSION

The combatant commands have a unique role

in analyzing how climate change will affect the
DOD and responding to these challenges. While
much of the expertise on climate change resides
within civilian agencies of government, under-
standing how climate change can combine with
other factors to influence trends or ignite con-
flicts within each AOR will be important to the
combatant commander’s success in achieving
assigned objectives. Addressing climate change
challenges can also be leveraged for building
confidence and partnerships among countries
that share common interests in any AOR. For
example, one PACOM official noted that many
Navy and PACOM successes in furthering coop-
eration with Southeast Asian countries have
stemmed from partnering with them on science
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and technology development, such as tsunami
early warning systems.

Given the likely effects of climate change in each
of their AORs, better assessing and planning for
projected effects will also bolster their long-term
abilities to meet their responsibilities around the
world. A thorough analysis of climate change
effects in each AOR and how these effects impact
the populations within the AOR can help the
combatant commander develop better long-term
theater level plans. This is not, however, simply
a question of deciding to include climate change
analysis in planning. It is a matter of educating
planners to see the links between climate science
and current and future threats. As we see in sev-
eral locations around the globe, climate change
already distinctly impacts the operating envi-
ronment and affects the security environment.
Their positions on the front lines of promoting
and defending U.S. interests globally likewise
puts each combatant command on the front line
of confronting the challenges of climate change.
Defining the Climate Change Challenge.



ENDNOTES

1 Secretary of Defense Robert M. Gates, Remarks to Association of
American Universities (14 April 2008).

2 United States Pacific Command, Strategy: Partnership Readiness Presence
(April 2009).

3 0ak Ridge National Laboratory, USPACOM Climate Change Assessment
(2010).

U.S. Global Change Research Program, Global Climate Change Impacts in
the United States (2009).

5> R.J.Nicholls, et al., “Ranking Port Cities with High Exposure and
Vulnerability to Climate Extremes,” Organisation for Economic
Co-operation and Development, Environment Working Paper No. 1
(2007): 53-57.

6 (CIA, The World Factbook: Field Listing: GDP-Composition by Sector (April
2010).

7" 0Oak Ridge National Laboratory, USPACOM Climate Change Assessment
(2010).

82009 Failed States Index, Foreign Policy (22 June 2009).

°  U.E. Energy Information Administration, “Hawaii,” (last updated 18
March 2010).

10" Hawai'i Clean Energy Initiative (March 2010); see also, Doug Arent et al.,
“The Potential of Renewable Energy to Reduce the Dependence of the
State of Hawaii on Qil,” National Renewable Public Laboratory (2009);
and United States Pacific Command, “Energy Strategy in Cooperation
with the State of Hawaii” (October 2009): 9.

T Ibid.

12 R.J. Nicholls, et al., “Ranking Port Cities with High Exposure and
Vulnerability to Climate Extremes,” Organisation for Economic
Co-operation and Development, Environment Working Papers No.11
(2007): 53-57.

132009 Failed States Index, Foreign Policy (22 June 2009).

14 Stephen Kaufman, “Obama Makes Surprise Visit to Afghanistan to
Honor Troops” State Department’s Bureau of International Information
Programs (29 March 2010); and President Barak Obama, “Remarks
by the President in Address to the Nation on the Way Forward in
Afghanistan and Pakistan” (1 December 2009).

15 U.S. Environmental Protection Agency, “Agriculture and Food Supply —
Climate Change — Health and Environmental Effects” (15 October 2009).

16

GRAIN, Seized: The 2008 Land Grab for Food and Financial Security
(October 2008).

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

WORKING PAPER

Michael Yon, “Red Horse in the Desert of Death,” Michael Yon Online
Magazine (1 April 2010): 2.

Major Brandon Frazee, “Energy symposium looks at reducing the load
in Marine Corps expeditionary operations,” U. S. Marine Corps Reserve
(February 2010).

United Nations International Strategy for Disaster Reduction Secretariat,
Global Assessment Report on Disaster Risk Reduction (2009).

The Statement of General David H. Petraeus on The Posture of U.S.
Central Command Before the Senate Armed Services Committee (16
March 2010).

U.S. Geological Survey, Potential Effects of Changing Glaciers on Resources
and Hazards in Afghanistan (undated).

Oak Ridge National Laboratory, CENTCOM Integrated Assessment Report
(2010).

Martin Chulov, “Water Shortage Threatens Two Million People in
Southern Iraq,” The Guardian (26 August 2009).

Ibid.

Dale Lightfoot, Survey of Infiltration Karez in Northern Iraq: History and
Current Status of Underground Aqueducts, United Nations Educational,
Scientific, and Cultural Organization (September 2009).

Ibid.

Robert F. Worth, “Thirsty Plant Dries Out Yemen,” The New York Times (1
November 2009): A6.

Ibid.
Ibid.

European Environmental Agency, “CS1 012 - Global and European
temperature - Assessment” (March 2009).

The Arctic Council, “About Arctic Council” (22 October 2007).
European Space Agency, CryoSat: ESA's Ice Mission (8 April 2010).

R.J. Nicholls, et al., “Ranking Port Cities with High Exposure and
Vulnerability to Climate Extremes,” Organisation for Economic
Co-operation and Development, Environment Working Papers No.11
(2007): 53-57.

Oak Ridge National Laboratory, EUCOM Integrated Assessment Report
(2010).

CIA, The World Factbook: Field Listing:: GDP-Composition by Sector (April 2010).

European Commission: Directorate-General for Energy and Transport,
Energy Pocket Book 2070 (26 January 2010).

29



APRIL

30 |

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

On the Front Lines:

2010

NATO Secretary General Anders Fogh Rasmussen, “Speech by NATO
Secretary General Anders Fogh Rasmussen at Georgetown University” (22
February 2010).

Mike Anderson, “Interagency Partnering — Batter Up!,” EUCOMversations
(29 March 2010).

President Barak Obama, “Remarks by the President to the Ghanaian
Parliament” (11 July 2009).

Oak Ridge National Laboratory, USAFRICOM Integrated Assessment Report
(2010).

Ibid.

Bjorn Lomborg, “Climate Change and Malaria in Africa,” The Wall Street
Journal (1 November 2009).

“BENIN: Coastal Erosion Threatening to Wipe Out Parts of Cotonou,” IRIN
(2 September 2008).

R.J. Nicholls, et all, “Ranking Port Cities with High Exposure and Vulnerability
to Climate Extremes,” Organisation for Economic Co-operation and
Development, Environment Working Papers No.11 (2007): 53-57.

“Nigeria,” CIA, The World Factbook.

Africa Partnership Forum, “Climate Change and Africa,” 8th Meeting of
the Africa Partnership Forum Berlin, Germany (22-23 May 2007): 4.

Oak Ridge National Laboratory, AFRICOM Integrated Assessment Report
(2010).

CIA, The World Factbook (April 2010).
U.S. Africa Command, 2070 Posture Statement (9-10 March 2010): 6.

National Intelligence Council, North Africa: The Impact of (limate Change
t0 2030 (August 2009): 8.

International Food Policy Research Institute, 2009 Global Hunger Index
(October 2009): 14-15.

Lorenzo Cotula, et al., Land Grab or Development Opportunity? Agricultural
Investment and International Land Deals in Africa, International Fund for
Agricultural Development (2009).

Ryan Henry, “DOD News Briefing with Principal Deputy Under Secretary
Henry from the Pentagon” (23 April 2007); and, General William Ward,
“Commander’s 2010 Intent,” U.S. Africa Command (January 2010).

Ibid.

House Committee on Oversight and Government Reform, “AFRICOM’s
Rationales, Roles and Progress on the Eve of Operations” (15 July 2008).

U.S. Africa Command, 2070 Posture Statement (9-10 March 2010).

“The Failed States Index 2009,” Foreign Policy (22 June 2009).

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

Climate Change and the Combatant Commands

U.S. Africa Command, 2070 Posture Statement (9-10 March 2010).
U.S. Africa Command, 2070 Posture Statement (9-10 March 2010): 7.

Department of Defense, Quadrennial Defense Review Report (February
2010): 86-87.

The Robert S. Strauss Center for International Security and Law, “Climate
Change and African Political Stability: About CCAPS.”

All projections from Oak Ridge National Laboratory, USSOUTHCOM Climate
Change Assessment (2010).

SOUTHCOM representative, in remarks at an off-the-record conference
(2010).

General Douglas M. Fraser, “Posture Statement,” U.S. Southern Command
(11 March 2010): 6.

Lily Daniels, “Henson Conducts Oceanography Survey Demonstrations for
Brazilian Navy,” U.S. Naval Forces Southern Command (26 March 2010).

Oak Ridge National Laboratory, USNORTHCOM (limate Change Assessment
(2010): 3, 5.

State of Alaska, Alaska Economic Performance Report 2006 (August 2007): 3.

U.S. Global Change Research Program, Global Climate Change Impacts in
the United States (2009): 144.

Ibid; and Kenneth Weiss, “U.S. Fishing Fleet Pursues Pollock in Troubled
Waters,” The Los Angeles Times (19 October 2008).

R.J. Nicholls, et al., “Ranking Port Cities with High Exposure and
Vulnerability to Climate Extremes,” Organisation for Economic
Co-operation and Development, Environment Working Papers No.11
(2007).

Cecilia Conde and Carlos Gay, “Impacts of Climate Change and Climate
Variability in Mexico,” Acclimations Issue 8 (September-October 1999): 8—11.

“The Failed States Index 2009,” Foreign Policy (22 June 2009).

U.S. Global Change Research Program, Global Climate Change Impacts in
the United States (2009).

Arctic Ocean Conference, “The Ilulissat Declaration” (28 May 2008).

Patrick Cronin and Kristin Lord, “Deploying Soft Power,” Defense News
(12 April 2010); see Promoting the Dialogue capstone piece (forthcoming
2010) for more detail.

The 2010 QDR now provides somewhat more detailed background
information on climate change and its potential security impacts. While it
provides a more holistic view on the subject than the JOE, DOD released it
in February as we wrapped up our research

Aforthcoming (Autumn 2010) CNAS report will more directly focus on
DOD and national energy challenges.



About the Center for a
New American Security

The mission of the Center for a New American
Security (CNAS) is to develop strong, pragmatic,
and principled national security and defense
policies that promote and protect American
interests and values. Building on the expertise
and experience of its staff and advisors, CNAS
aims to engage policymakers, experts and the
public with innovative fact-based research,
ideas, and analysis to shape and elevate the
national security debate. A key part of our
mission is to help inform and prepare the
national security leaders of today and tomorrow.

CNAS is located in Washington, D.C., and was
established in February 2007 by Co-founders
Kurt Campbell and Michele Flournoy. CNAS is
a 501c3 tax-exempt nonprofit organization. Its
research is nonpartisan; CNAS does not take
specific policy positions. Accordingly, all views,
positions, and conclusions expressed in this
publication should be understood to be solely
those of the authors.

© 2010 Center for a New American Security.
All rights reserved.

Center for a New American Security
1301 Pennsylvania Avenue, NW

Suite 403

Washington, DC 20004

TEL  202.457.9400
FAX  202.457.9401
EMAIL info@cnas.org
WWW.cnas.org






About the CNAS Natural Security Program

The Center for a New American Security (CNAS), a
non-profit, non-partisan national security research
organization based in Washington, D.C., launched
the Natural Security program in June of 2009. CNAS
initiated the program in order to study the near-term
national security implications of natural resources
supply and demand patterns, as well as the security
consequences of high consumption rates. The
program focuses on energy, minerals, water, land,
climate change, and biodiversity, as well as the links
among these resource challenges. The ultimate goal
of the program is to offer practical solutions and
strategies to anticipate, shape, and respond to the
walys in which natural resources will shape the

2T century strategic environment.



Center fora
New American
Security

STRONG, PRAGMATIC AND PRINCIPLED
NATIONAL SECURITY AND DEFENSE POLICIES

1301 Pennsylvania Avenue, NW TEL  202.457.9400 WWW.Chas.org
Suite 403 FAX  202.457.9401
Washington, DC 20004 EMAIL info@cnas.org



	On the Front Lines: Climate Change and the Combatant Commands
	Introduction 
	What Are the Unified  Combatant Commands? 


	U.S. Pacific Command 
	PACOM HQ’s Duel Energy and Climate Challenges

	U.S. Central Command 
	Climate Change and Security in Afghanistan, Iraq and Yemen

	U.S. European Command 
	U.S. Africa Command  
	Understanding Climate change  and conflict in Africa

	U.S. Southern Command 
	U.S. Northern Command 
	Recommendations
	Conclusion
	Endnotes
	About the CNAS Natural Security Program

