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Purpose
I

=" To examine potential impacts to US national
security resulting from global warming

» Assumption is made that global warming is fact

* No consideration Is given to:
» Causes of climate change

* Proposals for mitigation or adaptation to climate
change
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utline
I

" Setting the Stage
* Evolving Challenge

= Threats and Impacts

» Sea Level Rise - Coastal Inundation, Lost Territory &
Mass Migration

= Extreme \Weather Events: Increased Natural
Disasters

» Scarcity of Water, Food and Public Health: Regional
Instability and Failed States

» (Slacial and Sea Ice Melt: Global Conflict and
Competition for Scarce Resources
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GLOBAL WARMING

2070-2100 Prediction
vs. 1960-1990 g
Average .~
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S| CLIMATE CHANGE: IMPACT ON NATIONAL SECURITY 4,/21,/08




efinitions

. Climate Change

Definitions of climate change

Climate change in IPCC usage refers to a change in the state
of the climate that can be identified (e.g. using statistical tests) _
by changes in the mean and/or the variability of its properties, = il e o -.
and that persists for an extended period, typically decades or B 5 4) -
longer. It refers to any change in climate over time, whether
due to natural variability or as a result of human activity. This
usage differs from that in the United Nations Framework Con- P o oy
vention on Climate Change (UNFCCC), where climate change
refers to a change of climate that is attributed directly or indi- "FL_!‘.:" "
rectly to human activity that alters the composition of the global st
atmosphere and that is in addition to natural climate variability
observed over comparable time periods.

-
b
—'I
]
R

Source: Fourth Assessment Report, Intergovernmental Panel on Climate Change (IPCC), 2007

Projections of “global warming” due to green house gas

emissions are of interest to national security decision makers.
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efinitions

. National Security

= No concrete definition; scope varies

Joint Publication 1-02
greatly:
= Minimalist view restricts to defense of borders
or homeland security Dgoneat ot et

Military and Associated Terms

» Broadest view includes even human and
environmental security

= Common view considers military threats, |
Including terrorism, diplomatic disputes, and e
International economic security ) s amenaeameongn &8

17 October 2008)

national security — A collective term encompassing both national defense and foreign
relations of the United States. Specifically, the condition provided by: a. a mulitary or
defense advantage over any foreign nation or group of nations:; b. a'favorable foreign
relations position; or ¢. a defense posture capable of successfully resisting hostile or
destructive action from within or without, overt or covert. See also security.

What happens in other countries affects our national security.
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Evolving Challenge
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5rowing Concern

= 1974, CIA Report, Potential Implications of Trends in
World Population, Food Production, and Climate

= 1980s, Ozone holes and acid rain dominated the debate
over environmental change

= 1988, World Meteorological Organization (VWMQO) and UN
Environmental Program (UNEP] formed the IPCC to
address growing concerns (first report in 1390

= 1890, Senate Armed Services Committee declared global
warming and other environmental destruction “a growing
national security threat”

» 2003, Pentagon commissioned Arn Abrupt Climate
Change Scenario and Its Implications for United States
National Security, a worst-case scenario with catastrophic
consequences

Source: Carolyn Pumphrey (Editor), Global Climate Change: National Security Implications, May 2008
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Call for Action

» Fourth Assessment Report [4AR]Intergovernmental
Panel on Climate Change (IPCC), 2007

“Warming of the climate system is unequivocal” and “most
of the observed increase in globally averaged temperatures
since the mid-20th century is very likely due to observed
Increases in anthropogenic greenhouse gas
concentrations.”

General Conclusions: 1) 5-7°F warming most likely, 2] 1-2 ft
of sea level rise, 3) overall increase of precipitation but
shifting pattern and 4] decreasing snow and ice cover

» The Age of Conseguences, The Foreign FPolicy and
National Security Implications of Global Climate
Change, Center for Strategic and International

Studies (CSIS) and Center for New American
Security (CNAS), 2007

» National Security and the Threat of Climate Change,
Center for Naval Analysis [CNA]) Corp, April 2007/
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Call for Action

oo

National Security
and the Threat of
Climate Change
April 2007

4
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Call for Action

o et prange
v

NATIONAL SECURITY
‘ AND THE THREAT OF
CLIMATE CHANGE

1. Project climate change poses a serious threat to
America’s national security.

2. Climate change acts as a threat multiplier for instability
In some of the most volatile regions of the world.

3. Projected climate change will add to tensions even in
stable regions of the world.

4. (Climate change, national security, and energy
iIndependence are a related set of global challenges.
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Call for Action
. CNA Report: Assessment of Risk

NATIONAL SECURITY
AND THE THREAT OF

CLIMATE CHANGE

“We seem to be standing by and, frankly,
asking for perfectness in science,” Gen. Sullivan
said. “People are saying they want to be con-
vinced, perfectly. They want to know the climate
science projections with 100 percent certainty.
Well, we know a great deal, and even with
that, there is still uncertainty. But the trend line is
very clear.”

“We never have 100 percent certainty,” he

said. “We never have it. If you wait until you rwe

have 100 percent certainty, something bad

Retired General Gordon Sullivan
is going to happen on the battlefield. That’s FormerArmyChiefofStaff

something we know. You have to act with
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. 2008 Defense Authorization Act (Signed 28 Jan O8]

14

Congress Acts

SEC. 951. DEPARTMENT OF DEFENSE CONSIDERATION OF EFFECT OF
CLIMATE CHANGE ON DEPARTMENT FACILITIES,
CAPABILITIES, AND MISSIONS.

(a) CONSIDERATION OF CLIMATE CHANGE EFFECT.—Section 118
of title 10, United States Code, is amended by adding at the end
the following new subsection:

“(g) CONSIDERATION OF EFFECT OF CLIMATE CHANGE ON
DEPARTMENT FACILITIES, CAPABILITIES, AND MissioNs.—(1) The
first national security strategy and national defense strategy pre-
pared after the date of the enactment of the National Defense
Authorization Act for Fiscal Year 2008 shall include guidance for
military planners—

“(A) to assess the risks of projected climate change to
current and future missions of the armed forces;

“(B) to update defense plans based on these assessments,
including working with allies and partners to incorporate cli-
mate mitigation strategies, capacity building, and relevant
research and development; and

“(C) to develop the capabilities needed to reduce future
impacts.

“(2) The first quadrennial defense review prepared after the
date of the enactment of the National Defense Authorization Act
for Fiscal Year 2008 shall also examine the capabilities of the
armed forces to respond to the consequences of climate change.
in particular, preparedness for natural disasters from extreme
weather events and other missions the armed forces may be asked
to support inside the United States and overseas.

CLIMATE CHANGE: IMPACT ON NATIONAL SECURITY

THE MATH AL
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Mational Defense
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4,/21,09



Congress Acts
| 2008 Defense Authorization Act (Signed 28 Jan 08)

“(3) For planning purposes to comply with the requirements
of this subsection, the Secretary of Defense shall use—

“(A) the mid-range projections of the fourth assessment
report of the Intergovernmental Panel on Climate Change;

“(B) subsequent mid-range consensus climate projections
if more recent information is available when the next national
security strategy, national defense strategy, or quadrennial
defense review, as the case may be, is conducted; anél

“(C) findings of appropriate and available estimations or
studies of the anticipated strategic, social, political, and eco-
nomic effects of global climate change and the implications
of such effects on the national security of the United States.
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Congress Acts
. 2008 Intelligence Authorization Act (Still in Congress)

Section 321. National intelligence estimate on global climate change.

Section 321 requires the DNI to submit to Congress a National Intelligence Estimate
(NIE) within 270 days on the impact to U.S. national security of the geopolitical effects brought
about by global climate change. The Commuittee notes that the National Intelligence Council
(NIC) 1s presently writing such an assessment, which will either be produced as a National
Intelligence Assessment or an NIE on an unclassified basis. Section 321 allows the DNI to
determine whether the requirement to produce an NIE would be duplicative of the current NIC
effort if both products would have the same drafting and review procedures.

Section 321 directs the DNI to use as the baseline for the NIE the mid-range projections
of the fourth assessment report of the Intergovernmental Panel on Climate Change. The IC
would therefore have no requirement to assess the underlying science of global climate change or
predict its immediate effects. Rather, the NIE would focus on the direct impact from global
climate change on U.S. national security and strategic economic interests. Changes resulting
from global climate change present potentially wide-ranging threats to the United States that may
require military, diplomatic, financial, and other national responses. It is the IC’s responsibility
to prepare Executive and Legislative branch policymakers for such possibilities.
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Congress Acts

. Testimony from Director of National Intelligence

» National Security Implications of Global
Climate Change Through 2050, National
Intelligence Council (NIC), consensus of
16 intel agencies, 2008 (Confidential]

= DN testifies before Senate Select
Committee on Intelligence on 12 Feb 08

1
ADM (Ret) Dennis C. Blair
Director of National Intelligence

Assessing the Impact of Climate Change

According to the United Nations Intergovernmental Panel on Climate Change IPCC),
a failure to act to reduce green house gas emissions risks severe damage to the planet
by the end of this century and even greater risk in coming centuries.... The
intelligence Community recently completed a National Intelligence Assessment on
the national security impacts of global climate change to 2030. The IC judges global
climate change will have important and extensive implications for US national
security interests over the next 20 years.
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- Threats and Impacts

Sea Level Rise: Coastal Inundation, Lost Territory &
Mass Migration
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Sea Level Rise

Land area {thousand km®} Population (millions) GDP {(US$ billion)

. Coastal Inundationm‘* 20 40 a0 wo @ mo w o m @ w0 a0

Australia |

- Europe

Global (iotal) 2223000 kam® “, - 14Gmillione-5

k Impact of 3 ft Sea Level Rise Today.

2/ 3 of world
population lives
near coast’

Height Above <IN

Sealevelm) 4 2 3 5 8§ 12 20 35 60 80
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Sea Level Rise

. Flooding of Population Centers

Slow destructive process that will displace 1 * 40% of Asia's 4B+ people
millions and impact developing economies. live within 45 miles of
" o coast!
+ * Population within 60 mi of
coast projected to increase

35% from 1995 levels?

Pacific \.! Atlantic
Ocean ~ ' Ocean

Population living within Sh li
100 km of the coast St »
o Most altered
| None
I Less than 30% w Altered
- 30 to 70% e Least Altered
- More than 70% Selected coastal cities of more
® than one million people
Source: Burke et al., World Resources Institute, Washington DC, 2001; Paul Harrison,Fred Pearce, AAAS Atlas of Population and Environment PHILIPPE REKACEWICZ
2001, American Association for the Advancement of Science, University of California Press, Berkeley. FEBRUARY 2002

20  CLIMATE CHANGE: IMPACT ON NATIONAL SECURITY 4,/21,/08



Mass Migration

Sealing the border

India has been building a
2.000-mile border fence
around its neighbor,
Bangladesh.

Border-fence length
Built 1,550 mi. BN 2,050 mi.

s | India-
6i: ! ™ Bangladesh

border
A
(Anﬁmnssuf

. INDIA \; Dac% \-\fu‘}
_ e 1.0m Sea Level Rise I—-—— o4 B, )
; Tk . = 2 4 fcst L W
o 22K km?2inundated — piiis S
g  — MYANMAR
— . - e 17M people affected .. S - ool
g 1 23 5§ 2 20 35 60 80 — — Seurce: E5BY THE ASSOCIATED PRESS

Height Above Sea Level (m)
mqumzsﬂ

oy A 5M living illegally in

* 156M People (7th most populous
country)’-2

* 134K kmé# (slightly smaller than lows;
highest population density for country
> 2000 km?] 1.2

o , 3_. lmi3.3ﬂ)sea-ievelﬂse
* Many live in coastal delta region | 3m (9.8 ft.) sea-level rise
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Lost Territory

Diego Garcia, Indian Ocean

Average Elevation: 4 feet

Major Ioglstlcs hub for US/UK

BITENCE Chianer —w riﬁm o

marked by Buoys I‘:.\\\ oy
base. - Ecﬂpsé\
&I‘eaa‘ Point
Simpson | l ks=/" Eclipse \
Poin r\:\an a8

e *.

1© 2km o
o amio | T T T e
|
Indian
Ocean

Fer—
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- Threats and Impacts

Extreme \Weather Events: Increased Natural Disasters
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Extreme \Weather Events

. Increasing Frequency and Cost

The great weather and flood catastrophes
Blicn US cioliars

200 - over the last forty years

= Lesses in US billion dollars

m_

735 -

200 |

iTE

el Number of events

1254 (dland Trends in number

2 of reported events

Much of the increase in the number of
hazardous events reported is probably due

to significant improvements in information
access and also o population growth, but
the number of floods and cyclones being
reported is still rising compared to
earthquakes. How, we must ask, is global

warming affecting the frequency of natural

hazards?
2m -
Earthquakes
versus climatic disasters
150 4
Floods
100

Cyclones

A N

0 T T T 1
1980 2000 1980 1985 1990 1995 2001

Earthquakes

w_

1960
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Extreme \Weather Events

. Tropical Cyclones

30y T Wrespsbc sk Sbesrrnes - Hurricane intensity vs. ocean temperature
20 Wlesrvic e 18 _
S B BAajer Hiericanes " sea surface temperature in hurricane '
1.4k spawning region 6” — 18° north latitude,
) 20" - 30° west longitude
o - = = storm intensity (Emanuel's measure)

1.2f

15+ i 1.0¢
10 || i I _ 08
-l ot
RN BLE III'I i |||I|I WA ||.||.-. il \..
o 02 . . . . . . .
Number of intense hurricanes
e 2007 Gonu: Strongest storm ever in Arabian Sea A
[,I st Cat 5] 5130“ maximum wind speed | )
e 2006 loke: Longest lived Cat 4; most intense in §1m ]°
Central Pacific § -
e 2006 Monica: Strongest storm in S Hemisphere 5 @
2005 Wilma: Lowest central pressure in Atlantic § o
e 2004 Catarina: First known hurricane to form in £
South Atlantic and strike Brazil s B

pentad
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Increased Natural Disasters

. Destruction of Coastal Installations

5= =S — ="

Hur‘r‘lcane._" ‘C'::\r‘ew, August 1992 ] = - o AFB MS

. 90% Submerged
/M 2== 939% Damaged
g =V $95DM in Repalrs
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Increased Natural

Isasters

. Severe Heat \\Waves

Oppressive heat across Europe

Cifficials throughout Eurcpe warmed people to stay out of the sun
as many countries face temperatures approaching 100 degrees.

2006 Europe
2003 Europe
2003 India

Arlanfic
e

PORT.

! Meditarranean Sea
_L-_-_.'.

Tempe.rature: 65 F TS BS 3:- 1ds
Wednesday, |
12p.m.GMT 450 24 - 15
FIN.
0 425 mi MOR.
0 425 &m EST. RUSSIA
SWE. LAT.
UK DEY LITH.
IBE: BEL

—
g

1998 India

SOURCE: Weather Linderground
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Threats and Impacts

Scarcity of Water, Food and Public Health: Regional

Instability and Failed States

4,/21,09
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\\Water Scarcity

. World's Freshwater Supply Stressed

r wil
S

1995

) 530 1008 1790 4090 10 000 M percapia
Water Stress/ Scarcity = Drought
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\\Water Scarcity

. World's Freshwater Supply Stressed

eased temperatures / evaporation / glacial melt >
Shifting precipitation-patterns
Population growth / consumption

]

Projection for 2025
s 000 IFW. 4 (g ;ﬂmﬁwﬂph
Water Stress/ Scarcity = Drought = | . .
‘Scarcity Stress Sutficient quantities
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\\Water Scarcity

Inability to Exploit Existing Water Resources

.. Not Enough Water

Unable to Extract Water

B Little or no water scarcity | Approaching physical water scarcity | Not estimated

| Physical water scarcity B Economic water scarcity
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\Water Scarcity

. Change in Precipitation Patterns

Annual Precipitation Trends: 1900 to 2000

Poleward Migration

e
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Food Scarcity
. Expanding Drought Regions

Drought - more frequent and severe

1- I a
.:-!_1'.-- é\ ﬁ !-._ -

L
o Increased dry peniods
B Crought risk hotspat (hazard + high vunerability]
Extrema draucht hazatd
signifizant drowght hazard
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Kilogrammes Per Persan

2B EBEEN RN

34

Food Scarcity

| Agricuttural Decline

- 8F temperature increase le
10% reduction in grain production

- » African Agriculture: 40% of Exports;
| 60-90% of Labor=

g | \ .
i - N L

)
World Grain Production

Evolution Until 199

—~ o

Projection Until 2050

-/ 4
Projected changes in agricultural productivity 2080 due to ! 4 /
climate change, incorporating the effects of carbon fertilization : '

-50% -15% 0] +15% +35% No data

B
B
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Public Health

Health effects
Temperature-related g s
il Iness and death
Extreme
» weather-related
Regional Microkial health effects
weather e Contaminaticn e
changes pathnays Air pollution-related
= health effects
+ Heatwaves ransmission
kat dynamics > Water and food-
+ Extreme borne dissases
weathear Agro-
Wector-borne and
ems,
= Temperature Ll Eﬁni-?r;h:-l: — rodent-barne
diseases
* Precipitation 7 ;
Socicecanomics.| o} Effects of food and
demographics water shortages _;'.: E
Mental, nutritional, = -
infectious
and ather health %
effects — e :

1)
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Public Health

. Spread of Vector Born Diseases

Malaria is spreading into warmer,/maoister territory. §

- By second half of century,
. . e
: proportion of population -~ :
L 4 . - - : LY ¥ 3
otential zone of s » " { |
1000
| ineidence x 100
" =Dy, Humidity = i
.................................................................... % *lﬁ,‘“rme temp. - aﬂlt]
Distribution of the primary G0 - i - -
Malaria agent iy Rainfall T L 700 =
g \\u i E0.C o i
Current distribution = @ "E"- Pl L GO0 | =
Possible extended s £E = O 1 T
B cition by 2050 - amr® k2 = 40T / 500 g
(suitable climate) - £ L - A
J = V - 400 2
S8 ot O 10 g
Current distribution, represents i _ &: ]
maximum extent of the distribution of the g Sy - 300 2=
falciparum Malaria parasite. For 2050, # 200
areas within the current maximum 5 5 Qﬂﬂ
extent has been excluded from the map. o 1004
The scenario is based on the high E 4 ﬂ - 1&0
scenario from the HadCM2 expenment. : E
Source: Rogers. Randoloph. The Global ) 0,0+ i g o A } + + } s | - 0
Wl Sionce (OO0TES 1768 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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egional Instability and Failed States

3., lgmr‘m |1 e

M. Kilimaniase
I el vl oo ol

T AgT ;

S| Y40%

B sl olarme

: : s A i
Bogaaraive ool miles y
s Wbl e e | 0 T L RS § BT m%m
derases efup badtE in by of 347 Py

i e o O U

TR Sica e e
A coalirel

[ ]

* Expanding arid/desert regions
* Increased water scarcity and

food shortages [l
 Alternating periods of severe e b
floods and droughts DT e v

» Coastal inundation and /
increased storm surge How ip Use This Map

. Wralaria Belt
 Spread of vector born diseases stk b s s

R . . . : Bigh Fead andior Prowsht Bisk
Darfur, Ethiopia, Eritrea, Somalia, ==

Angola, Nigeria, Cameroon, W Sauatiies b Qlimake Ohang e Gl of Arical
Sahara
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Regional Instability and Failed States

. Africa
B

US imports from south and
west Africa 2002

HHHHHH

GGGGG

GGGGGG

o 2
T T

Bl |
) I

s

L]

-

-

2o

z

1
F

il reserves, west Africa
(bn barrels/estimated*)

. -‘-- I:-I:-l:"' IT 14 .- ‘\‘..‘,'. | ¥ :
MINERALS T ] J‘ 7. S
a (-2 S! \

GGGGG

DDDDD

* 15% of US ail is from Africa’
e By 2025, Africa will supply 25-
40% of US ail®

 Also a supplier of critical
minerals

- i

OO0 OO+ +np»
[ I o e T O O o O AR |

| . ECONOMIC

)
|
| }
t
& | Non-agricultural areas and oases
Nomadic herding
| o castock ranching
‘ ] Subsiste rap, livestock
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Regional Instablllty and Failed States

= Stability operations
= Humanltar‘lanl mlssmns

" \WVeakened governance
" Economic collapse

* Human migrations

» Potential conflicts
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Threats and Impacts

Glacial and Sea Ice Melt: Global Conflict and Competition

for Scarce Resources

4,/21,09
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lacial Melt

. Dwindling Water Reservoirs

Mountain Glacier Changes Since 1970

derives V2 of drinking water
from summer melt of glaciers’ g

o e e s - +« =& B ...
1.2 -1 <08 06 -04 -0.2 O©0 02 04 06 08 1 1.2 1.4

Effective Glacier Thinning (m / yr)
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lacial Melt

. Asian \Water Towers

e NG i R e \Water Towers
Kazakhsia"n\_; v Himalayas

Hindu Kush

Kunlun Shan

eAeq S

Pamir
— Tien Shan
s b e Tibet
" Df World Poptlat

I, v ?_“ - “' %

S

&?,}

VRt O e f.%yas Srd largest -
" ice sheet in the world ™
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lacial Melt

Asian \Water Towers

River basins and their hydrological significance

Ob Yenisey Amur

Lake Balkhash

Syr Darya
.

Amu Darya :
.

Xun Jiang

Hong
Salween
9
) ® 8 s - =« = @ ...
Hydrological significance of Chao = ¥ 4 08 -06-04-02 0 02 04 06 08 1 12 14
glaciers and snow for rivers Paopulation, in million Phraya - Mekong " " —
B very high significance 400 Effective Glacier Thinning (m / yr)
| Highsignificance 100
iani — 5B Source: UNEP Global Outlook for Ice and Snow, 2007;
PIOCERR S UURANCY f’ . Viviroll, D., R. Weingartner, et al. (2003). Assessing the
Low significance O hydrological significance of the world's mountains.

Mountain Research and Development.
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Slobal Conflict

existing conflicts of Southern Asia.

. Nuclear Weapon States High Risk States . Recant Renunciations

Non-NPT Nuclear Weapon States . Abstaining Countries
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Sea Ice Melt

Arctic

1979 . Arctic September Sea Ice Extent:
. gy Observations and Model Runs

10,9 — Observations
=+== Mean of Models

www Standard Deviation of Models

£
o
L

Arctic Sea Ice
Minimum

g
o
L

s T

Se lce Minimum
2005

&
o
L

Sea Ice Extent (million square kilometers)
&
L

o
=]
|

1959

2059

Arctic could be ice free during summer by 20
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Competition for Scarce Resources

. A PCt| C An Icy Treasure Chest
The Arctic is thought (o
b

* Fisheries moving into Arctic
* Trade routes cut 38%

e 25% of undiscovered oil and
gas reserves

WATERS ., # T .
ren)" . 7 |
e il @.@ / -.1

2 Morth Pole o
A L ._"

| GREENLAND
A (to Denmark)
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Competition for Scarce Resources

=

I % Increased militarization of Arctic to protect

47

1
BN scarce resources may lead to future

7

e Ty

-

’

/

N CHUKCHI
: CAP" -

(DENMARK)

a ! wa

conflict.

..

‘KARA

7 5 T SEA | 3 August 2007, Russians
“”é‘é‘é”' ; \%\ plant flag on sea floor

beneath North Pole

Russia says won't stand still in
race for Arctic i "% REUTERS

Thu Mar 26, 2009 1:47pm EDT
Email | Print| $Share| Reprints | Single Page [-] Text [+]

By Christian Lowe

y .
— |. MOSCOW (Reuters) - Russia will not allow

itself to be left behind in the race to exploit
the resources of the Arctic now being
opened up by global warming, the
Kremlin's special representative for the

m. cgion said in an interview.

Scientists say the ice is receding so fast
that drilling for oil and gas high in the
Arctic will soon become routine and cargo
ships could sail between the Atlantic and Pacific along a new shipping lane

10f1 Full Size
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summary
—r

= |PCC AR4 concludes climate change is a reality,
and current Presidential Administration and
Congress support this conclusion

» Defense and intelligence agencies directed to plan
for impacts on national security

* |mpacts are already being revealed and are
predicted to worsen

= Next step Is to develop strategies to overcome or
compensate for threats generated by climate
change
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