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UNCLASSIFIED 

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 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 peer-
reviewed 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. 

The Bottom Line 

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. 

change will have wide-ranging implications for U.S. national security over the next 20 years 
through global perturbations, increased risk of political instability, heightened tensions between 
countries (or resources, a growing number of climate-linked humanitarian crises, emergent geostrategic 
competitive domains, and adverse effects on milltarieu  Increasingly probable amalgamations of these ...-
security concerns am especially worrisome. Climate change alone is unlikely to trigger state failure In 
the next few decades but it will affect factors that that contribute to conflict, such as access to natural 
resources. People will increasingly decide to move because of Irieteriorating condition.4 both within 
nations and into countries that are more prosperous. Perhaps most importantly, thelrapiditylof 
concurrent and compounded changes to Earth's systems, from human and natural causes, heightens 
the risk for unwelcome and possibly severe climate-linked surprises. 

Framework for Analysis 

The IC's task with respect to climate change is to inform poticymakers of the myriad risks and 
uncertainties that may lie ahead, rather than trying to predict the future. We have therefore examined 
a wide range of climate change effects, including those currently believed to have low probability, 
particularly if the ramifications could be highly impactful. The IC focuses on security considerations 
outside the United States, so we do not address the direct effects of climate change on the US. 
homeland. We expect, however, that many judgements could nonetheless apply to the United States. 

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 
empire and hastened its collapse. An even more 
dramatic cooling and drying, the 42 luloyear event 
coincided with the the demise of the Egyptian Old 
Nngdarn. the Akkadian empire in Mmopotamia the 
collapse of the Indus Valley civilization and other 
disruptions around the world. So Indeed, climate 
change can affect human society, but every historical 
Instance was from cooling. not warming. 

Commented giiIME21:NSC Comment This is rot 
objective testimony at all. It Includes lots of climate. 
alarm propaganda that K not science at all. I am 
embarrassed to have this go out on behalf of the 
Executive Branch of the Federal Government. 

Commented 1804E3I: NSC Comment: No. there is 
nothing exceptional about <1,1011 climate and it is 
profoundly incorrect to say that 'characteristics of 
global climate are moving outside the bounds 
experienced In human history.* There was fester and 
greater Medieval warming around the year 1000 when 
Norse settled southern Greenland and developed a 
thriving agricultural society. 

Commented (IUME41:NX Comment First sentence 
reads as if crenate change is the primary causal event 
but next sentence says climate 'change alone Is unlikely 
to trigger state failure...* and will exacerbate existing 
conditions. Unsure what this bottom line hove Is. 

Commented 18JMESL: NW Comment Is this &nate 
Conditions, or general 'inhospitable' Mow 
'deteriorating') conditions? 

Commented 1IUME61:NSC Comment There is 
nothing unusually rapid about the very modest 
warming Mat has occurred in the past century. The 
Medieval warning mentioned above was more 
exUrea. 
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For thks analysis, we corSder an event a national security concern when it: 

',reduces a noticeable, men if temporary, degradation of one of the elements of 
U.S. national power: cpeopottical, military, economic, informational, social cohesion 

C> Indirectly influences the United States, through a strategically Important airy or partner 

I> Causes adverse effects that Indirectly consume U.S. resources 

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 
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Source Adapted nom Mooreand Social Stmts. N.110041 Research Council 2013. Many links involve causal retehonsmes in both directions. 
and some links arc TWO important then others, Outcomes lion human and societal stress ate hilly dependent on a given population's 
exposure. vulnenallity to Murk and ablity to cope. rospond Of wove horn a climate-linked event 

Tlw W. does mal-develep-elinugeseietwerwe-lanteacl-rely-en-findinge-fromsnitnide-neuives.—Qut 

pre4erred-eeurt!en arts from U.S. Ctwernenect-teclmwal-agene4et5-etick an NASA, NOAA and-USCS5-and 
 SiteltititilesNational-Amilerny-of-Seietwesd—We-ake-ntilive-ittlerination-and 

analysis-frommawfrother.doinestiitand-Mlerneinmal-senrees-panieularly-peer ctiottroalsi 

Commented (IUME7]; NSC Comment Is the purpose 
of this 2013 chart to say that climate change is primary 
cause of the 'National Security Outcome f e.g. 
instability)', or climate change one of many factors that 
exacerbate Instability? 

Commented 111.1MEIg: WHIA Comment Cut sections 
of the testimony that don't directly address the hearing 
topic 

Commented (MEW: NSC Convnent: for the past 30 
years, funding for climate research by the federal 
government and private foundations has welcomed 
research findings that support climate alarm Any 
research that does not reinforce this narrative has been 
frowned on and grants to have not been renewed. So 
the information mentioned here is heavily biased 
toward alarm 

Before the collapse of the Soviet Union in 1950 peer-
reviewed literature, from the Soviet bloc and from 
Western sympathizers uniformly touted the great 
advantages of socialist, planned economies. A 
consensus of peer reviewed literature has nothing to do 
with truth. 
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Figure 2: Global Temperature Anomaly by Year Since 1880 
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Commented 031ME101: NSC Comment The surface 
temperature data of Fig. 2 is very controversial. it has 
been fiddled with to reduce recorded temperatures of 
only years and to increase temperatures of recent 
years in order to give the appearance of alarming 
warming. Temperature records for rural 10ddliONS, 
unaffected by urban heat Island bias. show much less 
warming. 

Satelite measurements of the temperature of the tower 
atmosphere since about 1980 also show much less 
warming. All models find that the atmosphere should 
exhibit more warming than the surface, not less. 

Thee his been very modest warming In fits and starts 
since the end of the Little Ice Ages, about the year 
1800. This was Interrupted by cooling from about 1940 
to 1980, leading to ominous predictions of a new Ice 
age lime. Newsweek and other journals that are Just as 
confidently predicting unintenupted warming hoc; pi 

Commented (8.041E111: NSC Comment: This Is not 
but Extreme high temperature records are not 
Increasing. The hottest temperature recorded with 
thermometers was 134.1 F (56.7 C) in Death Valley on 
July 10, 1913. For US temperature records not 
contaminated by urban heat island effects, record high 
temperatures were recorded during the dust bowl years 
of the 1930's 

Commented 181A4E121: NSC Comment No, some 
ocean vokrmes are warming and some are cooling. 
Much of the North Atlantic has cooled. And ocean 
warnings or roofings are of order 0,1 C or less. 

Commented 01JME13): NSC Comment The oceans 
are strongly basic with an average surface pH of about 
8.1. Increased concentrations of CO2 should have 
slightly reduced the pH lo wound 8.0. This is a 

completely trivial change compered to the natural 
fluctuations of ocean pH with time of day, depth, 
latitude, etc. where pH can range from 8.3 to 7.5 To 
call an average change of pH from 8.1 to 8.0 [ - pi 
Commented IFUME141: NSC Comment Nobody is 
Rife what will happen to temperatures over the next 
several decades. Greenhouse gases should cause some 
warming. But the observed warming has been much 
less than model predictions, and consistent with 1 C 
warming, or less, for doubling CO2 concentrations in 
the atmosphere. This would be an overall benefit 1.— ',431 

Commented (8IME151: araVIOUS version noted that 
"computer models indicate'. NSC comment Which 
models and is it all, some, or most?  
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Figure 3: Projected Trends in Selected Climate-Linked Phenomena (2050-2100) 
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Commented fitIMEt6l: NSC Comment: Figure 3 
moans almost nothing, since the computer models on 
which It is based don't work. They have predicted far 
more warming than has been observed. They have 
failed to predicted the pronounced cooling of the 
Southeast of the United States One of the most 
respected climate modelers. Suki Manabe, says: 
"Don't put your model in a race with nature. Your 
model will lose this race.* 

Commented FLIME171: NSC Comment: There will be 
a there currently is? Does this also mean the outcome 
could also be that there ere no also no disruptive 
climate linked events? 
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Commented fILIMEISINSC Comment This statement 
is nonsense. Mass die-offs have nothing to do with the 
warmings and codlings that we have experienced over 
the Holocene. the past 12.CCO years or so since the last 
ice age ended. Most mass dieolfs have been duo to the 
Introduction of diseases to prev;ously unexposed 
populations, smallpox to native American populations 
by Europeans or the extermination of the American 
chestnut tree by an Asian fungus. Losses are particularly 
severe in Islands where Introduced species can 
overwhelm local species that have never faced 
competition. This has nothing to do with climate 
change. 

Commented (MUDD NSC Comment 'ilpping 
points' is a propaganda slogan designed to frighten 
the scientifically illiterate. They were a favorite of Al 
Gore 'S science advisor. Jim Hansen. None of the 
bulloted tipping points are probable, and they often 
violate very fundamental laws of physics, for example, 
that substantial amounts of latent heat are needed to 
melt ice. Both thy West African monsoon and the 
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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limate-linkedwhichthe
‘oceut-Although-ikelyintensive managementpolieies-
‘occuring«trought-ratherthan climatetheBowLofthe central-UnitedStates
nonetheless illustratestheeconomic impactsthat canaccompany-anforescen
conditions.-Sincesufficiently characterized-many-delailsofthese-limate-
linkediwesholds-includingindicators possible overfuture
UUmeframe-Potey : :

‘Very rapid die-offsimportantstichas-coralor insects

‘Commented {BIMETB: NSC Comment: Tis statement
is nonsense. Mass c-ofs hve nothing todo wth the
warmingsand coclings that we have experianced ovee
the Holocene, the past 12000 years ors since the ast
ice age ended. Most mass deals havebeen duet the
introduction of eiseases to previously unexposes
populations, smallpox to ative American populations
by Europeanotheexterminationofthe American
hestoe byanAsian fungus. Losses are patculaly
Severiningwhere inroduces species cn
‘veralocal species hat have never faced
ompetian. Ts has noting to do with cate
change,
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‘matic. Both the West Alienmonsoon and the
‘anticmeronverturingae crv by the
fotation ofthe Earth and tepredominant solar heating
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Eieressea4o44untonend-Seeielal-SyslenuA 
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Figure 4: Examples of Climate-Linked Stresses to Human and Societal Systems 

Dhoti Impacts from extreme Decreased surface water and Reduced water quality 
events, such as droughts, groundwater resource hem droughts 
floods, fires, and storms supply end access or heavy rainfall 

Increased species extinction Coastal Impacts, such as Redistribution of catch 
and redistribution, and flooding, submergence, potential for fish 
population reductions surges, and erosion and invertebrates 

Loss of marina Depressed crop yields Risks to food access, 
biodiversity that and increases In utilization, storage, 
support humans yield variability and price stability 

Risks to global supply Shifts In production Decreased energy 
chains, such as food zones of food fiber, system integrity 

minerals, and products and fuel crops and reliability 

Adverse effects on key Deterioration or Declining work 
economic sectors, such as loss of housing productivity, especially 

insurance and tourism or shelter from extreme heat 

Decramed Integrity Disruption of Increased displacement 
and reliability ecological of people and changes 

of infrastructure food webs in migration patterns 

Negative repercussions on Changing or emerging Loss or degradation of resource• 
human health, Including geographic domains, dependent livelihoods, such as 
injury, disease, and death such as the thawing Arctic agriculture and pastoralism 

Loss of territory or Change In distribution Increases in hequency, 
infrastructure to of disease-carrying range, or toxicity 

sea level rise organisms of brimful algae 

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

climate-change-will-also produce benefice! changes-forsoatepopulationsrFohesarnplerglaciennell 

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

betleeendeeineembsed-leveLsolearbeitilieasideundeheptismal-wehtitier ve-balaneee-doesenented 

evidenee4e-dalesuggesIs4halstel-negallyeetkhiscrIllovenyheltn4he-posItivehertefierfrom-dirnale 
eltangeks-most-orthe-warktrhowever, 

Commented (111NIE201: WHLA Comment Cut sections 
of the testimony that don't directly address the hearing 
topic 

Commented (ILIME21h. NSC Comment: What is the 
citation/source of this chart? 

Wow, camate change must be the first example in 
human history of 'an ill wind that blows no good.' 

Figure 4 is junk science. More of the main greenhouse 
gas, carton dioxide, is substantially increasing food 
production, forestry productivity, and land vegetation 
in general. This is apparent not only from the massive 
increases grain harvests around the world and the 
yield per acre, but also from satellite observations of 
global greening due to the relative modest increases of 
CO2 that have ocamed over the past fifty years. 
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imatechange-will-also produce-bencficalchangessome populationsexample, glaciermelt
lessen-waterstress-fornext
bettor-underinereased-levelsconditionsThe
evidenceto-datesuggests that-nel negativeeffectsoverwhelmpositive fromelimate
changeformostofthe world:however,
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iow climate change must be the fist examplein
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National Security Implications of Climate Change 

Climate change will affect U.S. national security interests over the next twenty years through multiple 
concurrent and compounded pathways. The following sections Illustrate some significant national 
security concerns, but examples provided are Illustrative rather than comprehensive. 

Global Perturbations 

No country will be immune to the effects of climate change over the next 20 years, but some will be 
able to cope, adapt, or respond more effectively than others. Most populations are likely to encounter 
multiple stresses across political, social, economic, and human security domains—fragile states in Sub-
Saharan Africa, the Middle East, and Central and Southeast Asia are especially vulnerable. Local 
problems could spillover with global consequences, such as through increased human displacement, 
natural resource disputes, commodity price volatility, or violence, 

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 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.

Food security will almost certainly decrease in some regions. The precise Impact of climate change on 
agriculture production will differ by region and crop, but damages am likely to be greater for countries 
located closer to the equator. Elevated overnight temperatures will put particular pressure on 
agricultural productivity. Fisheries productivity is likely to decrease in some areas, such as East Asia. 
Livestock will be increasingly vulnerable to periods of extreme heat and kiroughtl 

Commented 01.1141.225: NSC Comment this testimony 
religiously assumes that any climate change wall 
certainly be bad. But this assumption is not based on 
science, Economic models that account for the benefits 
of modest warning (which Is all we are likely to get 
from increased CO2 levels) and account for the massive 
benefits of more CO2 to agriculture and forestry. show 
that the 'cost of carbon' is actually negative, more CO2 
benefits the world until CO2 levels greatly exceed those 
today. 

Commented (BJME23): NSC Comment More Junk 
science. The prevalence of Infectious diseases has lithe 
to do with climate but is an issue of public health 
control of disease vectors. immunization of the 
population, etc During the American Revolutionary 
War, from 1776 to 1781 Congress appropriated 
substantial sums to buy quinine for the Continental 
Amy. At that lime. In the cool final decades of the tittle 
Ice Age, malaria was a problem in Boston and even 
further north. Some 5000 people or more died in the 
yellow fever epidemic of 1793 in Philadelphia The 
anti-vaccination cull Is already causing much more 
damage to public health than climate Change. 

Commented 05.11NE241: NSC Comment This is more 
nonsense. Observations and theories (in rare 
agreement) show that any global warning in the 
tropics will be minimal and most climate change will 
take place nearer the poles. 
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National Security Impticati ‘of Climate Change

Climate change will affect U.S, nationalsecurityinterests overthe next twenty years through multiple
‘concurrent and compounded pathways. The following sectionsillustrate some significant national
security concems, but examples provided are illustrative rather than comprehensive.

Global Perturbations

‘No country will be immune totheeffectsof climate change overthe next 20 years, but somewill be
able to cope, adapt,or respond more effectively than others, Most populationsare likely to encounter
‘multiple stresses across politcal, social, economic, and human security domains ~fragite states in Sub-
Saharan Africa, the Middle East, and Centraland Southeast Asia are especially vulnerable. Local
problems could spilloverwith global consequences, suchasthrough increasedhuman displacement,
naturalresource disputes, commodityprice volatility, orviolence.

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
Threats to humanhealthwil emerge or intensity from climate change. Some groupsof people are
especially susceptible to climatesensitive health hazardssuch asperiodsofextreme 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,

 

 

Food securitywil almost certainly decrease in some regions, The precise impact ofclimate change on
agriculture production will differ by region and crop, but damagesae tkely tobegreater for countries
located closer tothe equator. Elevated overnight temperatures will put particularpressure on
agriculturalproductivity. Fisheriesproductivityi kely to decrease in some areas, suchasEast Asa,
Livestock willbe increasingly vulnerable to period of extreme heat and drought]
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‘benefits the world until CO2 evel reat exced those
toy
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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.

Instability 

Most, if not all, countries are unable to respond fully to the risks posed by climate-linked hazards 
under present amditions. With increased pressure from climate change, existing social and political 
structures will come under greater strain, which could deepen grievances and stoke tensions. Impacts 
would disproportionately fall on vulnerable populations, such as youth. The consequences likely will 
be severe enough in some instances to compel international reaction, Including front the United States. 
Countries with weak institutions, low governmental legitimacy, or where the potential for conflict and 
political strife is already present, will have increased risk of Instability. Cross-border displacement to 
neighboring poor countries may undermine regional stability. 

Heightened Tensions over Natural Resources 

Water. Decreases in water access, quality, or reliability may increase the risk of conflict between 
populations who share river basins or aquifers, especially at the subnational level. Although water is 
typically a source of cooperation between countries, extreme water scarcity or rapidly changing 
conditions could change this dynamic. Tensions are especially enflamed when an upstream country 
builds infrastructure, such as a dam, without a water-sharing agreement with downstream countries. 

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 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 

An individual's decision to migrate depends on a variety of social and economic factors, and there is 
little evidence that climate change effects have been the determining factor in these decisions to date. 
Nonetheless, people am likely to perceive additional reasons to flee their homes because of 

Commented HUMUS): NSC forwent Yes, there is 
growing hostility to the 'eco.Imperignm" of the USA 
and its affluent allies whose prosperity was built on 
inexpensive. reliable fossil fueis. the World Bank refuses 
to finance modern, ecologically friendly, reliable and 
affordable coal power plants In Africa or other less 
developed parts of the world, where people would like 
to enjoy some of the same comforts that we do. 
Instead, they are supposed to rely on expensive and 
unreliable wind and solar power. 

Commented 113./ME261: NSC Comment There is no 
evidence that coral bleaching Is intensifying now or will 
In the future Coral reefs have bleached and usually 
recovered throughout their evolutionary history 

Commented (81M1271: NSC Comment This Is 
nonsense. People used to talk about the degraded soil 
of my binhplace. India. Since I left India in 1948. grain 
production has increased by over a factor of ten, and 
continues to increase. Some of the many reasons for 
this good news are the use of chemical fertilizers. better 
seed varieties, better cropping methods, and increases 
in atmospheric CO2. 
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‘Most, if not al, countries are unable to respondfully tothe risks posed byclimate-tinked hazards
under present conditions. With increased pressure from climate change,existing social and political
structures will come under greater strain, whichcould deepen grievances and stoke tensions, Impacts
‘woulddisproportionatelyfall on vulnerable populations, such asyouth, The consequences likely will
be severe enough in someinstances to compelinternationalreaction, includingfrom the United States,
‘Countries with weakinstitutions, low governmentallegitimacy, or where the potential for conflict and
political strife is already present, will have increased risk ofinstability. Cross-border displacement to
neighboring poor countries may undermine regional stability.

 

Heightened Tensions over Natural Resources

Water. Decreases in water access, quality, oF reliability may increasethe risk of conflict between
populations who share river basins oraquifers, especiallyatthe subnational level. Although wateris
typicallya source of cooperation between countries, extreme water scarcity orrapidly changing,
conditions could change this dynamic. Tensions are especially enflamed when anupsteeamcountry
buildsinfrastructure,such as a dam, without a water-sharing agreement with downstream counties

Fisheries. Disputes over ishing rights and accesso fsheries have becommajor pointsof contention
forcountries that relyheavily on fishing for fod orincome. Ocean acidification and warming is ikely
toredistribute marine ish populations,benefiting some regions at the expenseofothers, while global
fisheries faceadditional pressuresfom overexplotation and declining ocean health, Inensifyng coral
bleaching wil harm reef ecosystemscrucialfr vast species of marineif

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

‘An individual's decision to migrate depends on a variety of social and economic factors, and there is
litle evidence thatclimate change effects have ben the determining factor in these decisionsto date,
Nonetheless, people are likely to perceive additional reasons toflee their homes because of
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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. 

Humanitarian Crises 

According to the World Bank, an estimated two billion people already live in fragile and conflict-
affected areas of the world and, by 2030, at least half of the world's poor will live in these settings. 
These populations are at a disproportionately higher risk to climate•linked hazards. White natural 
disasters have happened for alt of human history, extreme events amplified by climate change may 
pose newfound challenges, particularly when compounded events occur with greater frequency or 
severity in the same area. The exposure and resilience of people and assets of those affected are critical 
factors in how crises unfold. As humanitarian emergencies persist, the international community's 
capacity —or interest—to respond will be increasingly strained. 

New Geostrategie Competitive Domains 

The Arctic region is warming twice as fast as the rest of the globe and undergoing major and rapid 
transformation. Retreating sea ice creates new possibilities for resource extraction, tourism, and Arctic 
fishing, as well as new shipping mutes between the Atlantic and Pacific, although operating in the 
Arctic will continue to prove difficult Disputes over natural resource extraction operations or 
unresolved maritime limits and boundary claims will likely increase as the Arctic opens. 

Adverse Effects on Militaries 

Increasing sea•level rise, flooding, drought temperatures, and extreme weather events will threaten 
military capabilities and facilities on domestic and foreign territory, including military bases and 
training ranges. Operations and equipment will also need lobe able to withstand harsher weather 
conditions. Sea level rise and increased frequency of some tropical cyclones, and its associated impacts 
on erosion, will require significant levels of new surveying and mapping operations to ensure naval 
traversability and access to ports. Personnel may also be Increasingly unprepared or trained for 
especially severe or novel conditions, such as fighting pests or combatting wildfires. 
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disasters have happened forall of human history,extreme events amplified by climate change may
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transformation, Retreating sea ice creates new possibilitiesfor resource extraction,tourism, and Arctic

 

fishing, as well as new shipping routes between the Atlantic and Pacific, although operating inthe
Arctic will continue to prove difficult. Disputes over natural resource extraction operationsor
unresolved maritimelimits and boundary claims will likely increase asthe Arctic opens.

 

‘Adverse Effects on Militaries

Increasing sea-level rise, flooding, drought, temperatures, and extreme weather events will threaten
military capabilities andfacilities on domestic and foreign territory, including military bases and
training ranges. Operations and equipment willalsoneed tobe able towithstand harsher weather
conditions. Sea level rise andincreased frequency of some tropical cyclones, and its associated impacts
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Heightened Risk of Climate-Linked Surprises 

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 
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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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Heightened Risk of Climate-Linked Surprises

While climate models project continuouslong-term increases in temperature and oervariable,
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Closing 

The ICs role is not to predict the future but rather to assess risk and providestrategic warning. From a 
national security perspective, the disruption imparted by climate change and its associated effects over 
20 years depends critically on at least four factors: 

• The degree to which carbon dioxide and other greenhouse gases drive global temperature 
increases: a large or small influence, or something in between 

• The degree to which the multiplicity of concurrent or sequential climate-linked hazards interact, 
amplify, or offset each other 

• The degree to which the drivers of climate change, particularly greenhouse gas emissions, will 
be addressed by people, governments, and industries 

• The degree to which people's exposure and vulnerability to known and anticipated climate-
linked hazards are reduced 

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.'  

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

The IC'sroleis not to predict the future but rather toassess rsk and provide strategic warning. Prom a
national security perspective, the disruption imparted byclimate change and its associated effects over
20 years dependscritically onatleast fous factors

‘+ The degree to whichcarbon dioxide and othergreenhouse gases drive globaltemperature
increases: a large or small influence, or something in between

The degree to whichthe multiplicity of concurrent orsequential climate-linked hazards interact,
amplify, or offset each other

‘+ The degree to which the drivers of climate change, pasticulaely greenhouse gas emissions, will
bbe addressed by people, governments, and industries

+ The degree to which people's exposure and vulnerability to known and anticipated climate-
linked hazards are reduced

‘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 isdifficult 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
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Page 3: [1] Commented [BJME10] Barringer, Jody M. EOP/OMB 6/3/2019 5:25:00 PM I 

NSC Comment: The surface temperature data of Fig. 2 is very controversial. It has been fiddled with to 
reduce recorded temperatures of early years and to increase temperatures of recent years in order to give 
the appearance of alarming warming. Temperature records for rural locations, unaffected by urban heat 
island bias, show much less warming. 

Satellite measurements of the temperature of the lower atmosphere since about 1980 also show much 
less warming. All models find that the atmosphere should exhibit more warming than the surface, not 
less. 

There has been very modest warming in fits and starts since the end of the Little Ice Ages, about the year 
1800. This was interrupted by cooling from about 1940 to 1980, leading to ominous predictions of a new 
ice age Time, Newsweek and other journals that are just as confidently predicting uninterrupted warming 
from now on. A long "pause" in warming began about the year 2000, and the pause may still be in effect. 

Page 3: [2] Commented [BJME13] Barringer, Jody M. EOP/OMB 6/3/2019 5:27:00 PM 

NSC Comment: The oceans are strongly basic with an average surface pH of about 8.1. Increased 
concentrations of CO2 should have slightly reduced the pH to around 8.0. This is a completely trivial 
change compared to the natural fluctuations of ocean pH with time of day, depth, latitude, etc. where pH 
can range from 8.3 to 7.5. To call an average change of pH from 8.1 to 8.0 "acidification" is propaganda, 
designed to alarm the chemically illiterate. 

Page 3: [3] Commented [BJME14] Barringer, Jody M. EOP/OMB 6/3/2019 5:27:00 PM 

NSC Comment: Nobody is sure what will happen to temperatures over the next several decades. 
Greenhouse gases should cause some warming. But the observed warming has been much less than 
model predictions, and consistent with 1 C warming, or less, for doubling CO2 concentrations in the 
atmosphere. This would be an overall benefit to society, for example, by extending growing seasons, 
curtailing winter mortality. 
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Satellite measurements of the temperature of the lower atmospheresince about 1980 also show much
less warming, All models find thatthe atmosphere should exhibit more warming than the surface, not
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