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Chairman Sehif, Ranking Member Nunes, and distinguished members ofthe Committee, thank you
forinviting me to speak with you today on the national security implicationsof climate khange

Chairman Schiff. Ranking Member Nunes, and distinguished members of the Committee, thank you
for inviting me to speak with you today on the national security implications of climate ichangei

‘As aUS inteligenceofficer inthe Department of State ButeaofInelignce and Research it sy jo
to provide clear,objectivepndindependent analysis topolcymakersto advance US, national secur
objectives. As scientist inthe intelligence community (IC, blendinsights derived from poe.
reviewed joumal articles anothecentreportswithinformation gathered from dally ntligence
reporting oprovide science-informed national security analysis. My undersandingofthis and other
issues is deepened by thecare ofaonted and dedicatedofficers inthe IC. many with technical
expertise who quilly serve US. interests, This Comitei already aware thathe IC doesnot

As a U.S. intelligence officer in the Department of State Bureau of Intelligence and Research it is my job
to provide clear, objective, ian4 independent analysis lopolicymakers to advance US. national security
objectives. As a scientist in the intelligence community (IC), I blend insights derived from peerreviewed journal articles and other scientific reports with information gathered from daily intelligence
reporting to provide science-informed national security analysis. My understanding of this and other
issues is deepened by the cadre of talented and dedicated officers in the IC, many with technical
expertise, who quietly serve U.S. interests. This Committee is already aware that the IC does not
advocate for any particular set of policies, including those that address climate change.

advocate for any particularset ofpolicies, includingthose that address climate change.
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Fundamental characteristics ofthe global imate are moving outside the bounds experienced inhuman
history and there is uncertainty on hove some aspects ofthe climate will evolve, Given the complex
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Fundamental characteristics of the global climate are moving outside the bounds experienced In human
)listoryl and there is uncertainty on how some aspects of the climate will evolve. Given the complex
social and political contexts in which a multitude of changes are occurring, however, we can expect
new and compounded stresses on people and societies around the world, many with outcomes
important for national security.
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Commented (B.IME12:NSC Comment There could be 1
national security implications of climate change, but
you won't find a scientific assessment of them in this
testimony. Cooling in northern Europe was one of the
factors that drove Germanic tribes Into the Roman
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change can affect human society, but every historical
Instance was from cooling. not warming.

K

{Commented (3ME4: NSC Commi Fst sentence
event,
causal event
primary causal
change isthe
imate change
reads asasifif crenate
reads
the primary
nly
says cimateehangesloeis
sentence says
bute
but
next sentence
climate 'change alone Is unlikely
to trigger
tigger state
state failure...*
faire. and
to
and will
wil exacerbate
exacerbate existing
existing
hee Is.
ine hove
bottom line
hie bottom
what this
Unsure what
conditions.
condions. Unsure
imate
thie &nate
Commented
Comment Isle this
NSC Comment
[BIMES}: NW
‘Commented 18JMESL:
“inhospitable(now
conden orgneral
Conditions,
general 'inhospitable'
Mow
"eterirating’conditions
'deteriorating')
conditions??
Theseis
Conment There
[BIMEGNSC Comment
‘Commented 1IUME61:NSC
Commented
modest
very modest
the very
about the
rapid about
unusually rapid
nothing unusually
nothing
The
century. The
pas century.
he past
occured inin the
has occurred
that has
‘warming Mat
warming
more
was more
above was
mentioned above
warming mentioned
Medieval warning
Medieval
‘ences,
exUrea.

...- Commented (IUME41:NX Comment First sentence

From
The Reality-Based Community
samefacts.com
UNCLASSIFIED.

UNC lASSIFIE D

For is anny, we consider an event a matonal secur once when
Produces
',reduces anotceabie
noticeable, men
even ifI temporary,
tmporry, degradation
degradation ofof one
ore ofofthe
the elements
elements ofof
US. national
national power:
U.S.
military,
power: cpeopottical,
geopttial,
mltary, economic,
economic informational,
formatnal, social
soa cohesion
eshesion
partner
pecanlor
sttepcaly Important
C>
through a strategically
airy or partner
Sates,trougha
United States,
the United
intuences the
Indecty influences
> Indirectly
resources
US.
conse
I>
Causes
adverse
effects
that
Indirectly
consume
U.S.
resources
thatindirect
effects
Causes adverse

For thks analysis, we corSder an event a national security concern when it:

“Analyzing the national security implications ofclimate change generally requites tracinga logic a
from climate stessoto limate-linked event to societal stress o security concer, anendeavor
complicated by climate conditions beng intertwined in a complex of social, politcal, and biophysical
conaitions(Figute 1). Enumerating the lage numberofother important contributingfactorsis beyond
the scope of this document, but ilustrative examples include consumption paterns, demographics
‘environmentaldegradation, existing social and politcal conditions, land-use changes, emerging
technologies, governance, andthe tendency for populations to concentrate in climate-vulnerable
locations. Changingclimate conditions, in combination with other stressors, almost certainly wll
inezeasngly threaten nationalsecurity over the nextfw decades

Analyzing the national security implications of climate change generally requires tracing a logic trail
from climate stressor to climate-linked event to societal stress to security concern, an endeavor
complicated by climate conditions being intertwined in a complex of social, political, and biophysical
conditions (Figure I). Enumerating the large number of other important contributing factors is beyond
the scope of this document, but illustrative examples include consumption patterns, demographics,
environmental degradation, existing social and political conditions, land-use changes, emerging
technologies, governance, and the tendency for populations to concentrate in climate-vulnerable
locations. Changing climate conditions, in combination with other stressors, almost certainly will
increasingly threaten national security over the next few decades.11

Figure 1: Schematic Links Between Climate Change and National Security

Figure 1: Schematic Links Between Climate Change and National Security
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Figure 2: Global Temperature Anomaly by YearSince 1880
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Figure 2: Global Temperature Anomaly by Year Since 1880
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change.
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Atlantic meridional overturning are driven by the
rotation of the Earth and the predominant solar heating
of tropical latitudes. These are not going to change.
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Figure 4: Examples of Climate-Linked Stresses to Human and Societal Systems

Figure 4: Examples of Climate-Linked Stresses to Human and Societal Systems

Diet impacts fom extreme
‘event, such a droughts
‘ood fies and eons
extnetion
Increased
Increased species
species extinction
and
and
and
‘snd redistribution,
redisbution,
reductions
population
‘populationreductions
Loss
marine
Loss ofof marina
biodiversity
that
that
biatversty
support
humans
Support humans
Risks
to
global
supply
globalasassupply
Risks
tosuch
chains, such
hans
foo,
food
minerals,
nines, and
nd products
products
key
Adverse
on key
averse effects
effects on
economic
such
as
economic sectors,
Sectors
such
insurance
tourer
insurance and
an tourism
Decramed
Integrity
integrity
Decroated
and
reliability
‘od
reli
of
infrastructure
ofinfastructure
Negative
repercussions
repercussions on
on
Negative
human
inlding
human health,
heath, Including
and death
death
injury,
seas, and
Injury, disease,
Loss
Loss
of
of territory
teitory or
infrastructure
infestracture totoor
sea
level rise
ise
0a level

Dhoti Impacts from extreme
events, such as droughts,
floods, fires, and storms

Decraated
surfaceresource
water nd
‘roundwater
Supply and access
impacts, such
such as5
Coastal Impacts,
Coastal
submergence,
Moeding submergence,
flooding,
erosion
“urges, and
ond erosion
surges,
Depressed
crop
yields
crop
yells
Depressed
and
increases
In
increases
in
td
yield
‘eld variability
vray
Shifts
Shits Inofin production
production
zones
fiber,
zones
of
fod,
fiber,
rope
felfood
‘nd fuel
and
crops
Deterioration oror
Deterioration
loss
of
toss‘orshelter
of housing
housing
or shelter
Disruption
Disruption ofof
‘ecological
ecological
food webs
webs
food
changing
or emerging
emerging
Changing or
domain,
‘geographic domains,
geographic
thawing Arctic
Artie
saldhoe
such as the
the thawing
Change
In
distribution
‘Change
instribution
of
of disease-carrying
dseae-carrying|
‘rgeneme
organisms

Decreased surface water and
groundwater resource
supply end access

Reduced
waterquay
from droughts
rhe rafal
catch
Redstbuton ofof catch
Redistribution
ah
potentifor
potential
for fish
Srinvrtebrates
and
invertebrates
Risks
to
food
Risks
o
food access,
acces,
utilization,
storage,
‘utlzation storage,
pice stability
stably
‘and price
and
Decreased
energy
Decreased energy
system integrity
‘sytem
integy
‘nd reliability
ely
and
Dealingwork
Declining
work
productivity,
especially
productivity,
especially
‘tom
extreme heat
heat
from extreme
Increased displacement
placement
Increased
changes
and changes
‘ofpeople
of
people and
inmigration
pattems
in
migration patterns
esouree
or degradation
degradation ofof resource•
Loss or
relia hse
"Seonsen
dependent livelihoods,
such as
and pastoralism
pastoalism
‘oreulture
agriculture and
Increases
in
Increases
in hequency,
frequency,
range,
or
toxicity
range.
oroxy
lgae
‘harmful
of
brimful algae
Reduced water quality
hem droughts
or heavy rainfall

Though not ahsths hasts the mult of potent ress atcudnt or emerge om climate change

Though not ',Artisticwe thh chart FF11114111% lMmulttplitaly of potential stresses that toyed internify Of amigo horn climatechange.

imatechange-will-also produce-bencficalchanges somepopulationsexample,glaciermelt
lessen-waterstress-fornext
bettor-underinereased-levelsconditionsThe
betleeendeeineembsed-leveLsolearbeitilieasideundeheptismal-wehtitier
ve-balaneee-doesenented
evidenceto-datesuggests that-nel negativeeffectsoverwhelmpositivefromelimate
evidenee4e-dalesuggesIs4halstel-negallyeetkhiscrIllovenyheltn4he-posItivehertefierfrom-dirnale
eltangeks-most-orthe-warktrhowever,
changeformostofthe world:however,
climate-change-will-also produce benefice! changes-forsoatepopulationsrFohesarnplerglaciennell

werld4essen-waleehlress4erpealteps-a4hIllehasiana-ever-the-ssexe-few-cleeadesmind-thost-plartlesteow

Commented
‘Commented (ILIME21h.
(BIME21}: NSC
NSC Comment:
Comment: What
Whatiis the
the
citation/source of this chart?

clation/sourceofthis char?
Wow,
iow camate
climate change
change must
must bebe the
the first
fist example
exampleinin
human
human history
history ofof 'an
“alill wind
win that
that blows
lows no
no good.'
good. *
Figure 44sis junk
science, More
More ofofthe
main greenhouse
greenhouse
Figure
junk science.
the main
gas,
905, carton
carbon dioxide,
dosesis substantially
evbstntaly increasing
increasing food
fod
production,
Production, forestry
forestproductivity,
and land
land vegetation
vegetation
productivity, and
in
in general.
general. This
This isis apparent
not only
only om
the massive
massive
apparent not
from the
increases
increasesgain
grain harvests
hanes around
around the
the world
wari, and
ad the
the
yield
Ylé per
per acre,
ac, but
but also
aso from
from satellite
satellt observations
obsevations ofof
global
greening due
lobalgreening
due toto the
the relative
lative modest
modest increases
increases ofof
CO2
Co2 that
that have
have ocamed
occured over
over thepast
the past fifty
ity years.
yes,

From
The Reality-Based Community
samefacts.com
UNCLASSIFIED

UNCLASSIFIED

National Security Impticati ‘of Climate Change
Climate change
change will
will affect
affect U.S.
U.S, national
nationalsecurityinterests
overthe
next twenty
twenty years
years through
through multiple
multiple
Climate
security interests over
the next
concurrent
‘concurrent and
and compounded
compounded pathways.
pathways. The
The following
following sections
sectionsillustrate
Illustrate some
some significant
significant national
national
security
security concerns,
concems, but
but examples
examples provided
provided are
are Illustrative
illustrative rather
rather than
than comprehensive.
comprehensive.
Global
Global Perturbations
Perturbations
‘No country
country will
will be
be immune
immune to
totheeffectsof
climate change
change over
overthe
next 20
20 years,
years, but
but some
somewill
be
No
the effects of climate
the next
will be
able toto cope,
cope, adapt,
adapt,or
respond more
more effectively
effectively than
than others.
others, Most
Most populations
populationsare
likely toto encounter
encounter
able
or respond
are likely
‘multiple stresses
stresses across
across political,
politcal, social,
social, economic,
economic, and
and human
human security
security domains—fragile
domains ~fragite states
states in
in SubSubmultiple
Saharan
Saharan Africa,
Africa, the
the Middle
Middle East,
East, and
and Central
Central and
Southeast Asia
Asia are
are especially
especially vulnerable.
vulnerable. Local
Local
and Southeast
problems could
could spillover
spilloverwith
global consequences,
consequences, such
suchasthrough
increasedhuman
displacement,
problems
with global
as through increased
human displacement,
natural
naturalresource
disputes, commodity
commodityprice
volatility, or
orviolence.
resource disputes,
price volatility,
violence,
National Security Implications of Climate Change

Studiesof potential economic coats from climate change varyonsiderbl, Most estimatesshow
limited aggregate damage to the global economy over the next 20 years, howevereconomic damage 10
some ations oF regions could be severe, Past and anticipated extreme limae events may discourage
investments in regions deemed especially vulnerable and insurance rates may rise well before actual
adverse climate effects are felt, Progress on development, particularly in love-lyingcoastal areas may
stall or recede, A harsher climate alsowill stesor harm infrastructure not designed for such
conditions, especialy in urban selings. Thofinancial burden ofadapting and responding to emergent
climate hazards andcriseswhile expandingefforts to mitigate greenhouse gas emissions could reduce
‘moneyavailable for other investments

Studies of potential economic costs from climate change vary konsiderablyl.hinnt estimates show
limited aggregate damage to the global economy over the next 20 years, however economic damage to
some nations or regions could be severe. Past and anticipated extreme climate events may discourage
investments in regions deemed especially vulnerable, and insurance rates may rise well before actual
adverse climate effects are felt. Progress on development, particularly in low-lying coastal areas, may
stall or recede. A harsher climate also will stress or harm infrastructure not designed for such
conditions, especially in urban settings. The financial burden of adapting and responding to emergent
climate hazards and crises while expanding efforts to mitigate greenhouse gas emissions could reduce
money available for other investments.

Threats to humanhealthwil emerge or intensity from climate change. Some groupsof people are
especially susceptible to climatesensitive health hazardssuch as periodsofextreme heat, Examples
include young children and the elderly, populations expetiencing social marginalization through
poverty or migetion status, andindividualsalready sulfeingadverse health conditions. Water-bore
diseases uch as diarthea are highly sensitive to climate conditions, Long-term changes in climate
could gradually shift the geographic range, seasonal timing, and transmission intensify ofinfectious
diseases worldwide, Health cate infrastructure and deliverysystemsae also likelyto belafeted,
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Threats to human health will emerge or intensify from climate change. Some groups of people are
especially susceptible to climate-sensitive health hazards such as periods of extreme heat. Examples
include young children and the elderly, populations experiencing social marginalization through
poverty or migration status, and individuals already suffering adverse health conditions. Water-borne
diseases such as diarrhea are highly sensitive to climate conditions. Long-term changes in climate
could gradually shift the geographic range, seasonal timing, and transmission intensify of infectious
diseases worldwide. Health care infrastructure and delivery systems are also likely to belaffecte4.
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ate changtects could undermine portantineratonal systems on which he United tates
and its partners ate eiically dependent, such asteade routes, food and energysupplies, the gla
economy,and domestic stability abroad, Pooty designed adaptation and mitigation responses to
climatechange could undermine ongtenm U.S, economic energy, and security gols, Ongoing
climateseated hazards and the perepton of Wester responsibility, may engender hostility towards
the United States of other industrialized fountred

Climate change effects could undermine important international systems on which the United States
and its partners are critically dependent, such as trade routes, food and energy supplies, the global
economy, and domestic stability abroad. Poorly designed adaptation and mitigation responses to
dimate change could undermine long-term U.S. economic, energy, and security goals. Ongoing
climate-related hazards, and the perception of Western responsibility, may engender hostility towards
the United States or other industrialized Icountrie4.
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Fisheries. Disputes over fishing rights and access to fisheries have become major points of contention
for countries that rely heavily on fishing for food or income. Ocean acidification and warming Ls likely
to redistribute marine fish populations, benefitting some regions at the expense of others, while global
fisheries face additional pressures from overexploitation and declining ocean health. Intensifying coral
bleaching will harm reef ecosystems crucial for vast species of marine Ilifc[
.

Arable land. Declines in land resources crucial to velihoods an sustenance are well-knowndriers
offocaconfit n some eonsclimate changeeffects will worsen already degraded soil quality with
concomitant effects onthe people who depend actly on tsproductivity

Arable land. Declines in land resources crucial to livelihoods and sustenance am well-known drivers
of local conflict. In some regions, climate change effects will women already degraded soil quality with
concomitant effects on the people who depend acutely on itsinoductivityl.

Human Movement
there isis
and there
factors, and
economic factors,
and economic
social and
variety ofof social
on aa variety
An
depends on
migrate depends
decision toto migrate
individual's decision
‘An individual's
date,
decisionsto
these decisions
factor inin these
determining factor
the determining
ben the
have been
little
climate change
effects have
change effects
thatclimate
evidence that
litle evidence
to date.
because ofof
homes because
their homes
reasons totoflee
additional reasons
perceive additional
likely toto perceive
are likely
people am
Nonetheless, people
Nonetheless,
flee their

Human Movement

‘Commented (B/ME2S]: NSC Conment Yes, theeie
‘rong ostothe “compenofthe USA
ands affluentles whose prosperitywasbult on
ineypensve, aloble oss ues, The Weld Bank refuses
te france moder, ecological fiendly, lable and
_fordable cal powerplants in Aieaor ather ess.
‘oveloped parts of he word where people woud ke
te enjoy someofthe samecomforts tht we do,
Instead, they are supposed to rely onexpensive and
_unsiobie wind and ole power,

Commented HUMUS): NSC forwent Yes, there is
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compounded climate change effect, primarily duetotheloss ofaccess to critical resources. In addition
to movementwithin national borders—especialy to urban areas—many displaced persons will migrate
Into neighboringcountries, sometimes asa staging ground for subsequent onward movement towards
countries with greater economic opportunities. Many recviving nations will have neither the resources
norinterest to hostthese migrants. Increasinglyinhospitable conditions and losses of territory from sea
level rise will likely spur some island nations, particularly inthe tropical Pacific, to consider relocating,
large segmentsofits population elsewhere, Overthe nextfew decades,the neteffects of climate
‘change on patternsof migration and statelessness could be dramatic, perhaps unprecedented.
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compounded climate change effects, primarily due to the loss of access to critical resources. In addition
to movement within national borders—especially to urban areas—many displaced persons will migrate
into neighboring countries, sometimes as a staging ground for subsequent onward movement towards
countries with greater economic opportunities. Many receiving nations will have neither the resources
nor interest to host these migrants. increasingly Inhospitable conditions and losses of territory from sea
level rise will likely spur some island nations, particularly in the tropical Pacific to consider relocating
large segments of its population elsewhere. Over the next few decades, the net effects of climate
change on patterns of migration and statelessness could be dramatic, perhaps unprecedented.

9

From
The Reality-Based Community
samefacts.com
UNCLASSIFIED

UNCLASSIFIED

Heightened Risk of Climate-Linked Surprises

Heightened Risk of Climate-Linked Surprises

While climate models project continuouslong-term increases in temperature and oervariable,
scientists warn that sudden, dramatic ciateshits are possible, given the complexity of the system
and analogsin the climate record. The Bath's climat occasionally hasundergoneextremeshifts that
zealchallenge oroverpower many species’ ability to adapt, sometimesin as litle asa decade owo.
lange bodyof scientific evidenceindicates that Earth's systemsare beng driven by natural and
‘manmade forest extraordinarily high ates of change across the atmosphere, biosphere, cryospher,
oceans and soil. For examplethe current rate of increase of atmospheric carbon dioxide isthe highest
in perhaps66 milion years and at levels not seen in at least 800,000 yeas (Figur

While climate models project continuous, long-term increases in temperature and other variables,
scientists want that sudden, dramatic climate shifts are possible, given the complexity of the system
and analogs in the climate record. The Earth's climate occasionally has undergone extreme shifts that
greatly challenge or overpower many species' ability to adapt, sometimes in as little as a decade or two.
A large body of scientific evidence indicates that Earth's systems are being driven by natural and
manmade forces at extraordinarily high rates of change across the atmosphere, biosphere, cryosphere,
oceans, and soil. For example, the current rate of increase of atmospheric carbon dioxide is the highest
in perhaps 66 million years and at levels not seen in at least 800,000 years (Figure)*

Figure 5: Carbon Dioxide Levels from 800,000 Years Ago to Present

Figure 5: Carbon Dioxide Levels from 800,000 Years Ago to Present
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Scents are working out theprecise degree to which the climate responds thermally to suchpulses of
carbon dioxide, but the resitant rate of temperature changei likely unprecedented in modern human
Nistor. Many scientists highlight the grovrng sk that abrupt impacts from climate change wil
inerease overthe next several decadesand beyond, The national security implications of such changes,
could ba severe.

Scientists are working out the precise degree to which the climate responds thermally to such pulses of
carbon dioxide, but the resultant rate of temperature change is likely unprecedented in modem human
history. Many scientists highlight the growing risk that abrupt impacts from climate change will
increase over the next several decades and ))eyonci. The national security Implications of such changes
could be severe.
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‘Thefrst twofactors are scientific concernsand active areas of academic research; people’s choicesin
the present and future, however, dictate the magnitude ofthe last two, The large range ofuncertainties
‘meansthat quantifying the appropriate timeframe for action is difficult complicated by the fact that
responsestostresses will often require many years to bearfruit. Absent extensive mitigating factors or
‘events, we see few plausible future scenarioswhere significant ~possibly catastrophic—harm does not

The first two factors are scientific concerns and active areas of academic research; people's choices In
the present and future, however, dictate the magnitude of the last two. The large range of uncertainties
means that quantifying the appropriate timeframe for action is difficult —complicated by the fact that
responses to stresses will often require many years to bear fruit. Absent extensive mitigating factors or
events, we see few plausible future scenarios where significant—possibly catastrophic —harm does not
arise from the compounded effects of climate change.'

arise rom the compounded effects of imate change|

{the Sate Departments Buren ofteligenee and Research produced his document andidnot continwith
therestoftheinteligence conaninits production

the State Department's Bureau ofIntelligence and Research produced this document and did not coordinate with
the rest of the intelligence community hi its production.!
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