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Assessing risk
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Regional Key Risk Map (SYR Figure SPM 8)
25 Key Risks

Key Risks | Risk at 2°C > Risk 2030-2040 | Risk at 2°C > Risk 2030-2040
Assessed | (current adaptation) (high adaptation)

Phy5|cal Systems

0.6 0.6

Global, Regional, and Sectoral Key Risks in WGII Report
102 Key Risks

Key Risks | Risk at 2°C > Risk 2030-2040 | Risk at 2°C > Risk 2030-2040
Assessed | (current adaptation) (high adaptation)

Phy5|cal Systems

0.6 0.6
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An important caveat

* Near-term (2030-2040) and 2°Cin 2080-2100 not strictly
comparable
 Some non-climate trends exacerbate risks
* Some non-climate trends moderate risks
* Risk assessment not conducted for comparing 1.5 and 2°C
targets



Chapter 3: Freshwater Resources

. L Climatic . Risk & potential for
Key risk Adaptation issues & prospects drivers Timeframe adaptation
Flood risks associated with climate change increase with increasing By 2100, the number of pecple exposed annually to a "i'EL'-" Medium Eﬂ
greenhouse gas emissions. (robust evidence, high agreement) 20th-century 100-year flood is projected to be three
times greater for very high emissions (RCP8.5) than Present _//A
[3.4.8] for very low emissions (RCPZ.6). m P E m
L]
LA
Long term_ 2°C
(2080-2100) &
c //7
Climate change is projected to reduce renewable water resources This will exacerbate competition for water among "i'EL"' Madium :g
significantly in most dry subtropical regions. agriculture, ecosystems, settlements, industry and
(robust evidance, high agreement) energy production, affecting regional water, energy, NPr&;gt '/‘/‘
and food security. Qnefd_zﬁn} -9'/5
[35.1] <
Long term 2=¢ /|
(2080-2100)
#c /
Because nearly all glaciers are too large for equilibrium with the present Continued loss of gladier ice implies a shift of peak m?l' Medium Eﬁ
climate, there is a committed water-resources change during much of the discharge from summer to spring, except in .
21st century, and changes beyond the committed change are expected due | monsoonal catchments, and possibly a reduction of : _
to continued warming; in glacier-fed rivers, total meltwater yields from summer flows in the downstream parts of glacierized E"‘éaﬂ_t%ﬁm -
stored glacier ice will increase in many regions during the next decades but | catchments,
decrease thereafter. (robust evidenae, high agreement) I@?_term C
(2080-2100)
[3.43] ¥e
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Chapter 4: Terrestrial and Freshwater Ecosystems

Key risk Adaptation issues & prospects EIrIE:rt;t Timeframe Risk :'dg:tt:[::'ﬂl for
Reduction In terrestrial carbon sink; Carbon stored in terrestrial ecosysters Ewulnerzble | Adaptation prospecs inClude managing - 'ﬁ' MWedim :ﬂ
io loss back into the atmasphere. Key mechanisms include an increase in fire frequency dueto | land use (induding deforestation), fire, !
climate change and the sensitivity of ecosystem respiration to rising temperatures. and azher disturbances and non-dimatic l Present Wfﬁ
{medium confidence) SLrRSEOIs. EE‘EL% -?’/j
[4.24,4312 4313] Long tem 27C

€3 um?g- 2100) &
T e
—a [l Boreal tipping polnt: Arctic ecosysterns are wiinerable to abrupt change related to the | There are few adaptation options in the ‘m' Medium :ﬂ!ﬁ_
thawing of permafrast and spread of shrubs in tundra and increase in pests and fires in Arctic.
bareal farests. (medium confidence) Wy NHE'EIT' _
" || e ey —
[433.1.1, Box 44] l l {2030 — 2040)
Long tem_2*C =
[,ZE@IEIQ— 2100
T
—= i Amazon Hpping point: Moist Amaron farests could change abeuptly to less Policy and market measures to reduce % 'ﬂﬂ' Medium :{Eﬁ_
cartan-dense drowght and fire-adapted ecsystems. (ow confidencel deforestation and fire i l! Presart Wf
' )
Mear term
[433.13, Box 4.3] {2030 — 2040) _?'fffﬂ
Long tem _2*C
- ||roe 100 “«
#C /SIS
Tree mortality and forest loss: Tree mortality has been chserved to hawe incressed in Adaption oplions indude more effective % H Wedium E
many places and has been attributed in some cases to direct ciimate effects and indirect management of fire, pests, and !
effects due to pests and diseases. The dead trees increzse the risk of forest fires, pathogens. l Present m
el rifiice Mear term
e um confidence) e -gr,;
[4.3.3.1, Box 4-2] Lang temn_27C
3 || 0@ 100) &
#C /7




Increased risk of species extinction; A large fraction of the spacdies that have been assessed are
vulnerabie to extinction as 2 result of dimate change, often in interaction with other threats. Spedes

Adaptation options incClede redudng
habitat modification, habitat

o
/
with an intrinsically kow dispersal rat, especially when occupying flat landscapes whers the projected | o - ) Present 77
cimate velocity s figh, 2nd speces i isoiated habitats such 25 mountz tops, iskEnds, or smal ragmentation, poilution, l 1 e — —
protected areas are especially 2t sk, Cascading effects through organism interactions, and especially | O¥er-exploitation, and invasive species; (2030 — 3040) -ffﬁ
those wilnerzble 1o fiming (phenological) changes, amplify the risk_ fhigh confidance) protected area expansion, assisted
dispersal, ex 5ty consenvation. [L%I;IQTEITH T 7
[43.25,4333,4321,447] et ||0BT-2100) >
/]
Invasion by non-nathee spedes: Dsuptions of spedes interadtions and the incease n Climate is one driver amang many. H Medium ﬂ'ET,.,
physinlogical stress 25 a result of being near the edge or outside of the historical dimate niche Adaptation options are limited, largely 777
increzses the vuinersbiliy of ecosysterns fo invasion by non-native (zlien) spedes, espedally in the based on redudng other stresses and o Prasent ' A
presence of inceased long-distance dispersal cpportunities. In $he extreme this can result in biome measures to slow the unintended arrival of Eﬁﬁr:% -iffd
shifts, with consequent changes in the spectrum of ecosystemn services provided. (high anfidene) aliens. Intensive diredt intervention in N -
controlling emeargent invasive spedes is an Jl Lang ferm #C Y
[4.2.45] option, but could be overwhelmead by the L !'j.‘ LEE@EQ— 21000 )
rapidly rising number of Eses L 7
Chapter 6: Ocean Systems
Risks to ecosystems and adaptation options
. I Climatic . Risk & potential for
Key risk Adaptation issues & prospects drivers Timeframe adaptation
Changes in ecosystem productivity Adaptation options are limited to the translocation of industrial fishing activities m Medium hﬂ
associated with the redistribution and due to regional decreases (low latitude) versus increases (high latitude) in 5
loss of net primary productivity in open productivity, or to the expansion of aquaculture. % v reset;rtm _
: [ Ear
oceans. (medium confidance) 1 1 (2030~ 2040) -
[6.5.1,6.3.4,30.5.1-2, Box CC-PP] o8 Eﬂn[}[]fc /|
FC /)
Distributional shift in fish and invertebrate | Bvolutionary adzaptation potential of fish and invertebrate species to warming is limited m Medium Eﬂ
species, fall in fisheries catch potential at | as indicated by their changes in distribution to maintain temperatures. Human adaptation ® !
low latitudes, e.g., in EUS, CBS, and STG | options involve the large-scale translocation of industrial fishing activities following the l Present _
regions. (high confidence) regional decreases (jow latitude) versus (possibly transient) increases (high latitude) in ilﬁﬁr—% m
catch potential as well as deploying flexible management that can react to variability 2nd
[63.1,6.5.2-3,30.5.1-4, 30.6.2 change. Further options indlude improving fish resilience to thermal stress by reducing LDBg /)
Box 'EEZ-I"."IB] ' ' ' other stressars such as pollution and eutrophication, the expansion of sustainable (208 EI[]EI}
aquaculiture and development of alternative livelihoods in some regions. 4




High mortalities and loss of habitat to
lzrger fauna induding commerdal species
due to hypoxia expansion and effects.
(high confidence)

[0.3.3, 30.5.3-5]

Human adaptation options involve the large-scale translocation of industrial
fishing activities as a consequence of the hypoxia-induced decreases in
biodiversity and fisheries catch of pelagic fish and squid. Spedial fisheries may
benefit (Humboldt squid). Reduding the amount of organic carbon running off
coastlines by controlling nutrients and pollution running off agricultural areas cn
reduce microbial activity and consequently limit the extent of the oxygen
drawdown and the formation of coastal dead zones.

Ocean acidification: Reduced growth and
survival of commerdially valuable shellfish
and other calcifiers, e.g., reef building
corzls, calcareous red algae.

{high confidence)

[53.356.1.1,63.2 64.1.1,30.3.22,
Box CC-0DA]

Evidence for differential resistance and evolutionary adaptation of some species
exists but is likely limited by the CO, concentrations and high temperatures
reached; adaptation options include the shift to exploiting more resilient species
or the protection of habitats with low natural CO, levels, as well as the reduction
of other stresses, mainly pollution and limiting pressures from tourism and fishing.

Reduced biodiversity, fisheries abundance
and coastal protection by coral reefs due
to heat-induced mass coral bleaching and

Evidence of rapid evolution by corals is very limited or nonexistent. Some corals
may migrate to higher latitudes. However, the movement of entire reef systems is
unlikely given estimates that they need to move at the speed of 10 — 20 km yr".

Very Medium ]
e
205 340 _Z
".FE
hlgh
F're-sent
2050~ Shaoy -’//
tem ¢
(2080 2100)
#c
Yoo medm  righ
.

mortality increases, exacerbated by ocean : ; P ; i Mear term
S B S8, wdSIG | Y st pors e ke o gt ey ol o | —
regions. (high confidence) 1ancing qua ng p "3 al
option will delay the impacts of climate change by a few decades but is likely to PN LDBQ m FcC
5424 631,642 303.1.1,303.22, disappear as thermal stress increases. Lo (208 EIU{]}
30.5.3-6, Box CC-CR]
Coastal inundation and habitat loss due | Options to maintain ecosystem integrity are limited to the reduction of other ﬁ" Medium :gz
to sea level rise, extreme events, changes | stresses, mainly pollution and limiting pressures from tourism, fishing, physical 7
in precipitation, and reduced ecological destruction, and unsustainable aquaculture; reducing deforestation and increasing F're-sent
resilience, e.q., in CBS and STG reforestation of river catchments and coastal areas to retain sediments and k"’%’?"’ 2[]3[] 2 _I//
subregions. (medium to high confidence) | nutrients; increased mangrove, coral reef, and seagrass protection and restoration i 040)
to protect numerous ecosystem goods and services such as coastal protection, term cC
[5.4.2.3-7, 552 554 30,56, Box tourist value, and fish habitat. o @ (2080 2100)
CC-CR] v ¥e 7
Marine biodiversity loss with high rate of | Adaptation options are limited to the reduction of other stresses, mainly to ﬁ" Medium :gz
climate change. (medium confidence reducing pollution and to limiting pressures from tourism and fishing.
ge. (m ) qp gp q Presert |/

[6.3.1-3, 6.4.1.2-3, Table 30.4, Box
CC-ME]

Mear term
b5 ) [

temm €

(208 EIU{]}




Risks to fisheries

Key risk Adaptation issues & prospects ﬁlrlir::;(;c Timeframe Risk :ﬁ:::;g:' for
Decreased production of global shellfish fisheries. Effective shift to alternative livelihoods, changes in food 1",;.}’ Medium Hin'g'z
(high mnfidance) consumption patterns, and adjustment of (global) markets. 1 i; Present _
[6.3.2,6.35,6.4.1.1, 30.5.5,30.6.2.1, Box CC-0A] [zﬁﬁr_teﬁm m
bt Long ferm 2°c
T || 802100 .
#C /|
(lobal redistribution and decrease of low-latitude Increasing coastal poverty at low latitudes as fisheries becomes 1",;.}’ Medium Hin'g'z
fisheries yields are paralleled by a global trend to smaller — partially compensated by the growth of aguaculture and Pr :
catches having smaller fishes. imedium confidence) marine spatial planning, as well as enhanced industrizlized fishing 5T _

[6.3.1,6.4.1,6.5.3, 30.5.4, 30.5.6, 30.6.2]

efforts.

[203[] 2[]-'-1[]]!

20850
//

Redistribution of catch potential of large
pelagic-highly migratory fish resources, such as
tropical Padfic tuna fisheries. (figh confidence)

[6.3.1, 6.4.3, Table 30.4]

International fisheries agreements and instruments, such as the tuna
commissions, may have limited success in establishing sustainable
fisheries yields.

Im'.r ?.?g'ﬂ

Present _

Mear to
b i) [—

Long term 2°c
[2383’:;— 21000
#c
Eariag'“t!’ Sf Smﬁ_” PE|aElti’5 fishﬁbéz Eastern Development of new and specific management tools and models yery Medium Hin'g'z
ounaary Lpwelling systems IS becoming more may have limited success to sustain yields. Reduction in fishing
extreme at interannual to multi-decadal scales, intensity increases resilience of the fisheries. \’é\f Present _//A

making industry and management decisions more
uncertain. (medivm confidence)

[6.3.2,6.3.3,30.5.5, Box CC-UP]

Mear term
b ) [

Lo
o Em T /7
£C




Decrease in catch and spedies diversity of fisheries in - | Restoration of owerexploited fisheries and reduction of ather Tﬂ“ﬂ? Medium “r.".'f_:l'ﬁ
tropical coral reefs, exacerbated by interactions with | siressors on coral regfs delay ecosystem changes. Human adaptation Present _
other heman drivers such as eutrophication and inClwdes the usage of alternative livelioods and food sources {e.g., m
habitat destruction. {figh confidence) coastal aquaculture). uﬂ%r_tez% _ﬂfﬁ
[6.4.1, 30.5.3-4, 30.5.6, Table 30-4, Box CC-CR] NN Long tamm 2%
(2080 -2
Lo oo
Current spatial management units, espedally the Continuous revision and shifts of MPA borders, and of MPA goak Tu,“; Medium ﬂ
MPAs, may fail in the future due to shifts in spacies and performance.
distribution and community struciure 1 .EB' Present m
Vigh confdence Il ———
!
[6.3.1,6.4.2.1,30.5.1, Bog CC-ME] i b Long tamm 2°C A
| (2080 — 2100)
) ) .
Chapter 7: Food Security and Food Production Systems
. A Climatic . Risk & potential for
Key risk Adaptation issues & prospects drivers Timeframe adaptation
Esductinn? i||1 metan rr:1r{:[:| yield; ';I'nl'ith u||1r wli%l;nan ariiptat:jnn, negl?jtive irnpaclf ;n avzegge yizlds I;ecnme Ef_itjrgf "’lgl',‘,!" Medium Efgrg
cause of climate change an rom the s with median yield impacts of ( to —2% per decade projected for
increases in yield variability. the rest of the century, and after 2050 the risk of more severe impacts increases. 1 o @ Present _
lhigh confidence) 05— 3640) -'/A
i
i
[7.2,7.3,7.4,7.5, Box 7-1] £ m b A Long tem 2°C /77
: (2080-21
l S Ve




Chapter 8: Urban Areas

Key risk Adaptation issues & prospects 'q:ilrl::rl:rt;c Timeframe e ig;::{};':l i
Maodal urban Climate change will have profound impacts on urban infrastructure systems and services, the Medium H.';ﬁ
{medium confidence) built environment, and ecosystem services and hence on urban economies and populations. i PSS o P

This could exacerbate existing sodial, economic, and environmental drivers of risk, especially resent _
[8.2,8.3,8.4] for vulnerable groups who lack essential services. An appropriate urban governance frame and | ¢, N -M
coordinated urban adaptation focused on the built environment, improved infrastructure, and i e N @ (2030 2040
services and risk reduction has significant potential for reducing key climate risks in the m
medium term and especially in the long term.
pecaly . s 00510
6 Wl
Coastal zone systems Coastal cities with extensive port facilities and large-scale industries are vulnerable to m',}' Medium ig
{medium confidence) increased flood exposure. High-growth cities located on low-lying coastal areas are also at
greater risk. There is a possibility of nonlinear increase in coastal vulnerability over the next NP Present
(8.2, 8.3] two decades. AAA MNear term
oheram, -//////
ﬁ AT SISIY,
S
Terrestrial ecosystems and | Ecosystem services will be impacted by altered ecosystem functions such as temperature and YEH Medium ﬁ,‘;ﬁ
ecological infrastructure precipitation regimes, evaporation, humidity, and soil moisture levels, indicating close links
{medium confidence) with sustainable water management. Knowledge gaps exist with respect to thresholds to . Present _
adaptation of various ecosystems. Mear term -W
(8.2, 8.3] (2030 - 2040) 4
zﬂc /|
‘Q. =\.| QUSDQ 2100 d"c
Water supply systems Adaptation response requires changes to network infrastructure as well as demand side 'fgg Medium Hgﬁ
{high canfidence) management, to ensure sufficient water supplies, increased capacities 1o manage reduced
freshwater availability, flood risk reduction, and water quality. s Present m
(8.2, 8.3]

A
X

Mear term
b5 gy [

0080500, <

4“C




Waste water system Managing waste water flows improves water supply and ecosystem services. Reducing Y;‘H Medium E,‘;H
(high confidence) vulnerability of infrastructure may be easier in new areas, well-funded local bodies, or as part
of scheduled interventions. Present _'M
82,8384 P e
N\ Long term 2°¢ 77
m tEDSDg— 2100)
4°C
Green built infrastructure | Green infrastructure not utilized sufficiently in most cities. Climate change impacts can bring m Medium E,‘;H
{medium confidence) attention to the dual benefits of green infrastructure for climate change mitigation and impact
management. e Present N
[8.3] MNear term -
(2030 — 2040)
Long term 2°¢
Wik (2080 2100)
L1 File
. L . . Very v
Energy systems Most urban centers are energy intensive, with energy-related climate policies focused only on % low Medium hgﬁ
{high confidence) mitigation measures. A few cities have adaptation initiatives underway for critical energy - Present _
systems. There is great potential for non-adapted, centralized energy systems to magnify and
(8.2, 8.4] cascade impacts to national or transboundary consequences from localized extreme events. Mear term _W
(2030 — 2040) 4
Long tem 2°€ /77
wae (2080 2100)
. R Climatic . Risk & potential for
Key risk Adaptation issues & prospects S Timeframe adaptation
. Ve
Food systems and security Urban food sources are dependent on local, regional, and often global 8.2, 8.3 supplies. \ﬁy Medium hing
(high confidence) Climatic drivers can exacerbate food insecurity, espedially of the urban poor. Enhanced Present _///
. . - - ¥’
social safety nets can support adaptation measures. Urban and peri-urban agriculture, - i
[8.2,83] local markets, and green roofs hold good prospects as adaptive measures, but are {2058[“32%} _W
under-utilised in rapidly growing cities.
Long tem 2°c
o (208022100} -
e A%
Transportation systems A difficult sector to adapt due to large existing stock, especizlly in developed country by YS’WY Medium E%
(medium confidence) cities, leading to potentially large secondary economic impacts with regional and :
potentially global consequences for trade and business. Emergency response requires e Present -I/A
[8.2,8.3] well-functioning transport infrastructure. AN Near term
g transp L (2030 2040) 7/
Long term 2°c
QOBDQ— 2100) /7
/77




Communication systems Resilient communication systems are a critical component of emergency response, and Yol Medium m
(medium confidence) therefore adaptation. The rise of decentralized and networked mobile communications Present -W
offers great potential for real-time and easily accessed information dissemination and Wiy esen 4
[8.2,83] communication systems. Information quality control is a key element in realizing the W Near term -M
potential of communications systems (2030 2040)
for early warning and adaptation. 4‘“&%“" Longtem 2°c 7/
{ﬂfﬁ- (2080—2100)
ac /S
Urban risks associated with Poor quality, inappropriately located housing is often most vulnerable to extreme events. oy Medium E%
housing (high confidence) Adaptation options include enforcement of building requlations and upgrading. Some
city studies show the potential to adapt housing and promote mitigation, adaptation, Present -,/A
[8.3] and development goals simultaneously. Rapidly growing cities, or those rebuilding after a A Mear term -W
disaster, especially have opportunities to increase resilience, but this is rarely realized. (2030-2040) b
Without adaptation, risks of economic losses from extreme events are substantial in A 1
Cities with high-value infrastructure and housing assets, with broader economic effects @ [ZOLg]Dg l%“[)mzuc /s
ossible. - _—
’ bt 7777,
Human health Health is a higher order risk impacted by key developmental issues including water Yery Medium Ee.g'ﬁ
(high confidence) supply, water and air quality, waste management, housing quality, sanitation, food Present
security, and provision of health care services and insurance. Certain groups of people o Ese _
[8.2,83,84] are particularly vulnerable, such as the elderly, the chronically ill, the poor, and the very s Near term -M
young, and require targeted social care interventions. Longer term developmental (2030 2040)
improvements nead considerable financial resources and coherent intergovernmental E Y I ,
action, limiting prospects for near-term adaptation. l m - EO%Q_‘%%@: c /77!
4°C
Human security and emergency ity ic [i i ' i Yery NEREe Ve
Security is linked to key developmental issues such as income, housing, health care, ow hig
response education, and food security. Moderate prospects as city governments can enhance o
(medium confidence) emergency response services, to significantly reduce vulnerability for those who are most - esent I
at risk. Where security and emergency forces have limited public trust, and espedially Near term -W
8.3, 84] with regard to gender issues, scope for supporting adaptation and risk management is « (2030 2040) —
considerably constrained. ]
: Long tem 2°c
l \@‘ (2080~ 2100 &
4°C 4
; v Ve
Egé;g}?ﬂ%ﬁ;cg;ﬂ;m Large diversity across cities in terms of key economic sectors and adaptive capacity o “ |§trwy Medium hlElrﬁ
disruptions in city services. Cities reliant on climate-sensitive tourism or agriculture may ! - Presen m

[8.2,8.3]

require economic diversification. Good prospects for advancing co-benefits through
"green”and "waste"economy.

Near term
(2030 - 2040)

Long term 2°¢
(2080 2100)
4°C




Livelihoods
{medium confidence)

Informal economy is more vulnerable, and often less adaptive in the short term. Social
protection measures, in the specific context of urban livelihoods, are required.

‘[’EW Medium

Ve
hig

oW
Present |G

o
18.3] Near term m
@ (2030 - 2040) 4
AALA {253"0g tezr{n{)ﬂfnc
M—f\- ‘I‘lc ‘

Poverty and access to basic Reducing basic service deficit could reduce hazard exposure, espedially of the poor and "i:f\',,y Medium He,g'ﬁ
services (high confidence) vulnerable, alongside upgrading of informal settlements, improved housing conditions — or

and enabling the agency of low-income communities. Significant prospects where esent _
[8.3] adaptation is already being implemented as part of human development or social QH??&[% ) -M

protection.

) !

&

Long tem 20
(2080 2100)
4°c




Present
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Chapter 11: Human Health: Impacts, Adaptation, and Co-Benefits
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Chapter 12: Human Security

Key risk Adaptation issues & prospects Ellrli'::::;c Timeframe R a%g;::{;gsl -
Displacement associated with Adaptation to extreme events is well understood but poorly implemented even under s }'g{,}‘ Mediumn ;‘,",‘gﬁ
extreme events (high confidence) present climate conditions. Displacement and involuntary migration are often temporary. !
With increasing climate risks, displacement is more likely to involve permanent migration. s Present -,////A
[12.4.1] Near term
@\ (2030 - 2040) /7
oy Long term 2°c
i (2080°-2100) 77777,
#cC 77
Loss of land, cultural and natural Cultural values and expressions are dynamic and inherently adaptable and hence v Medium ?,",'i,
heritage disrupting cultural practices | adaptation is possible to avoid losses of cultural assets and expressions. Nevertheless s @
embedded in livelihoods and cultural integrity will be compromised in these circumstances. Present _
expressed in narratives, world views, (ZB.Iggr tezr{r}T]jr 0 _
identity, community cohesion, and = N PR -
sense of place TP R Long tem 2°¢
i - m
(high confidence) N \@ (2080°2100)
[123.2,12.34] " N ac
Violent conflict arising from Adaptation options: Buffering rural incomes against climate shocks, e.g., through « ngf)‘ Medium }'-,",‘f;
deterioration in resource dependent | livelihood diversification, income transfers, and social safety net provision; Early warning !
livelihoods such as agriculture and mechanisms to promote effective risk reduction; Well-established strategies for managing o Present -,/A
pastoralism (high confidence) violent conflict that are effective but require significant resources, investment, and Near term _1//
political will. (2030 — 2040 -
[12.5.1]
term 2°C
" (Z(IJ-%— 2100) —
#c /////7
Geopolitical competition over access | There are international organizations and elements of international law that regulate ngw Medium ?,",'gﬁ
to Avrctic resources that escalates competition and access and provide mechanisms for resolving disputes. There are strong Sy
into dangerous tensions and crises | transnational networks that are relevant for joint problem solving. Hence adaptation : Present -
(high confidence) action has significant potential to reduce risks associated with geopolitical rivalry. Near term
2030~ 2040) (WA
[12.,6.2] : :
> tem ¢ 777
@ 008050
e /77
New or exacerbated conflict through | Climate change mitigation (e.g., expansion of biofuel production area) and adapfation Cumulative ngw Medium E‘;’H
land acquisition for climate change | action (e.g., set-back of coastal land) can exacerbate conflicts when they are already dimate risks act Prasent 77/
mitigation and adaptation manifest around land and water availability and scarcity. The extent of insecurity and as incantives for resen ' 4
(medium confidence) instability from such mitigation and adaptation activities depends on the displacement of L d Near term -//
populations and the inclusiveness of the planning processes. Careful planning processes | Mitgation and || (2030 — 2040) 4
[12.5.2] can therefore be used to ameliorate the risk of conflict adaptation action .
BT -

&C

/7




Chapter 13: Livelihoods and Poverty

Key risk Adaptation issues & prospects (c:llrli"\;lg:slc Timeframe i :;.lg Stt :{}gg .
Deteriorating livelihoods in drylands, due to high and Adaptation options are limited owing to persistent poverty, % Ygﬂ Medium }'{f
persistent poverty. Risk of reaching tipping points for dedlining land productivity, food insecurity, and limited government 1 Present 777,
crop and livestock production in small-scale farming support due to marginalization. Rural-urban migration is a potential resen ___///
and/or pastoralist livelihoods (high confidence) adaptation strategy. (2E§8r _tezrglm ) 777
[13.2.1.2,13.2.2.1,13.2.2.3] Long term 2°¢
L3t (2080(‘1— 2100) &
4°C
Destruction and deterioration of assets: physical (homes, | Adaptation options are limited for people who cannot afford YS{.}' Medium E{’Q'“y
land, and infrastructure), human (health), social (social | relocation to safer areas. Government support and private options
networks), cultural (sense of belonging and identity), (e.g., insurance) are limited for people with insecure or unclear e NPresem . ////
and financial {sawng;} due to floods in ﬂood-pmr}e tenure. {zﬁggr _tez% ) -'///////A
areas, such as low-lying deltas, coasts, and small islands .
(high confidence) Long term 2°C /77
U (2080—2100)
[13.2.1.1,13.2.1.3, 13.2.1.5, Box 13-1] AR ac 777,
Shifts from transient to chronic poverty due to persistent | Adaptation options are limited due to exclusion from markets and }gl,v Medium ;‘:f
economic and political marginalization of poor people low government support. Policies for adaptation are unsuccessful L P
combined with deteriorating food security because of failure to address persistent inequalities. N restent _
(high confidence) @‘ (2030 2040) -'/A
[13.2.13,132.2.4] i; ﬁ olanotem ¢ /S,
LS ac ////1/
Declining work productivity, morbidity (e.g., dehydration, | Adaptation options are limited for people who are dependent on }fﬂ Medium }':F
heat stroke, and heat exhaustion), and mortality from agriculture and too poor to afford agricultural machinery.
exposure to heat waves. Particularly at risk are agricultural | Adaptation options are limited in the construction sector where " Present  [IEINEAA
and construction workers as well as children, homeless | many poor people work under insecure arrangements. Adaptation ! {zgfg’_‘%ﬂm) —
people, the elderly, and women who have to walk long might be impossible in certain areas in a +4°C world.
hours to collect water (high confidence) Long term 2°¢
(2080—2100)
4°C

[13.2.1.1,13.2.1.5,13.2.2.4, Box 13-1]




Declining agricultural yields, primarily in already hot
climates, with severe impacts on countries and

Adaptation by changing livelihoods away from agriculture is limited
owing to poverty and marginalization. Adaptation strategies such as

il

Very

V
e Medium hig

communities highly dependent on agriculture. Dedlining | early or late planting, inter-cropping, and shifting crops bring mixed Present WA
yields may cause further deterioration of assets: financial | benefits and have limitations, often depending on household {zygsr_t%r{r}ﬂm) -/A
(savings), human (health), social (social networks), and resources and access to seasonal forecasts and longer term
altural (sense of belonging and identity) (high confidence) projections. In a +4°C world, adaptation in agriculture is very 2 (26-%9 T%qﬂmfc /7!
limited. B .
[132.22,13.2.2.4] e
Reduced access to water for rural and urban poor Adaptation through reducing water use is not an option for the Ygﬂ Medium ‘I';f’
people due to water scarcity and increasing competition | large number of people already lacking adequate access to safe 5‘5_1
for water (high confidence) water. Access to water is subject to various forms of discrimination, 1 1 NPresem _,// /17
for instance due to gender and location. Poor and marginalized {zﬂgsr_t%ﬂm) -’////A
[13.2.1.1,13.2.1.3,13.2.1.5, Box 13-1] water users are unable to compete with water extraction by
industries, large-scale agriculture, and other powerful users. - ml}_%g t%r{nmiw ////A
a°c /77
Chapter 22:Africa
Key risk Adaptation issues & prospects %Ir'i'::grt;c Timeframe R'Skigg,::t'}ggl for
Shifts in biome distribution, and severe impacts on wildlife Very few adaptation options; migration corridors; protected Ygg Medium ::;‘:
due to diseases and species extinction (high confidence) areas; better management of natural resources
AL A Present _’/A
2232.1,223.23] oyt —’/A
Ty ) 1 Long term 2°C /7
e (2080 2100)
ac 7’77
Compounded stress on water resources facing significant * Reducing non-climate stressors on water resources Tgﬁ" Medium :g,‘:
strain from overexploitation and degradation at present and ina instituti iti R R
ier:gs: ?t?a('jt gde r‘|T|']1a Sr?} l|Jré I:[: epi;z |t'1uererre;2nsdt;? L‘é&n EaS"ESS ;12 :ES g ;[rt]:nqtl,ngg rtl}'llsr:gkﬂ?[gf .la:ggs?s?ﬂ“;st,f ?étggrrg?gg i 0 NPrestent _
- _ i i ear term
(high confidence) ;v:&srrn\:ﬁééewater plenning, and tegrated fand nd veter %y m‘ (2030—2040) -/A
223.4] » Sustainable urban development oo Long tem 2°€ 77
(2080—2100)
NAA ac //7/




Degradation of coral reefs results in loss of protective Few adaptation options; marine protected areas; conservation AAS ng Medium ::;’E
ecosystems and fishery stocks (medium confidence). and protection; better management of natural resources b C o Present m
MNear term
[22323] N O @ (2030 — 2040) _'/ﬂ
i Long term 2°C 4
(2080—2100)
asc /7
Reduced crop productivity associated with heat and * Technological adaptation responses (e.qg., stress-tolerant crop ng Medium ::;’E
drought stress, with strong adverse effects on varieties, irrigation, enhanced observation systems) sy
regional, national, and househald livelihood and food ¢ Enhancing smallholder access to credit and other critical TN Present /7
security, also given increased pest and disease production resources; Diversifying livelihoods et Near term WM
damage and flood impacts on food system » Strengthening institutions at local, national, and regional levels (2030 —2040)
infrastructure {high confidence) to support agriculture (including early warning systems) and by
gender-oriented policy ) g Long term 2°C 7/
[22.3-4] * Agronomic adaptation responses (e.g., agroforestry, NN || (2080~2100)
conservation agriculture) ac
Adverse effects on livestock linked to temperature rise and Addressing non-climate stressors facing pastoralists, including ng Medium :f?:
precipitation changes that lead to increased heat and policy and governance features that perpetuate their . 77/ :
water stress, and shifts in the range of pests and diseases, | 1arginalization, is critical for reducing vulnerability. Natural et resent —
with adverse impacts on pastoral livelihoods and rural ) . . byt Near term
poverty (medium confidence) resource-based strategies such as reducing drought risk to (2030 — 2040) 77
pastoral livelihoods through use of forest goods and services ©g
[223.4.2,22.45.2,22.4.5.6,22.4.5.8] hold potential, provided sufficient attention is paid to forest ) M Long term 2°C /S
conservation and sustainable management. W {2{}80—210[}‘}1“c
Changes in the incidence and geographic range of ® Achieving development goals, particularly improved access to Ygg Medium ::;rz
vector- and water-borne diseases due to changes in safe water and improved sanitation, and enhancement of D
the mean and variability of temperature and public health functions such as surveillance 'f:: Present _,/A
precipitation, particularly along the edges of their ili i i Near term
Gistribution (nedium confidence) * Vulnerability mapping and early warning systems (2030 - 2040) /117
* Coordination across sectors
[22.3] * Sustainable urban development Long term 2°C ////A
(2080—2100)
ac /777
Undernutrition, with its potential for life-long impacts on Early warning systems and vulnerability mapping (for targeted B Yg\? Medium ::;’x
health and development and its associated increase in interventions); diet diversification; coordination with food and x . :
vulnerability to malaria and diarrheal diseases, can result Agriculture sectors; improved public health functions to address lg:: - "35:” m
from changing crop yields, migration due to weather and underlying diseases e —/A
climate extremes, and other factors (medium confidence). % ﬁ (2030 — 2040)
) ' Long term 2°C 4
[2235.2] 1 W | |(2080=2100)
ac /7




[23.3-7, Table 23-1]

* Improved wildfire management

» Development of insurance products against weather-related yield
variations

Long term 2°C

/7
//7/7

Increased migration leading to human suffering, human Adaptation deficit to current flood and drought risk; effective \l'r:z Medium ::;wh
rights violations, political instability and conflict (medium adaptation includes sustainable land management and \S('_f Ty, Prasent _
confidence) modification of land use, dought relief, flood control and a:..n } N
effective regional and national policy and legislative environment . (20??82[958]4{}} -/A
[22.3.6,22.45,22.5.1.3] that allows for flexible adaptation responses.
ﬂ: Long term 2°C /S
DU {2{}80—210[}?‘0': 77777
Sea level rise and extreme weather events disrupt transport | Limited options for migration away from flood prone localities ‘::3 Medium ::E;yh
systems, production systems, infrastructure, public services Enhanced urban management and land use control would 77/
(water, education, health, sanitation), especially in informal reduce both vulnerability and exposure to risks; would require @\ Present .’ /)
areas (flooding) (medium confidence) policy review, significant capacity development and (231??8?958]4{}} _{/ A
enforcement. Low-cost soft protective coastal infrastructure
[223.7,22.4.4.4,22.4.46,22.456,22.45.7] options could reduce risk significantly in some areas; while hard Long term_2°€ 777
infrastructural options are expensive, need technical knowledge ATACAL (2080— 2100)
and not always environmentally sustainable. 4°C /17
Chapter 23: Europe
Increased economic losses and people affected by flooding | Adaptation can prevent most of the projected damages (high o Medium ?1%
in riue‘r bqsins gmd coasts, driven by increasing ) confidence).
urbanization, increasing sea levels, coastal erosion, and » Significant experience in hard flood-protection technologies and ﬂ\. Present [ IAA//
peak river discharges (high confidence) increasing experience with restoring wetlands AR {2'\{]}93%—%{}"&{}) W//A
(23.2-3, 23.7] * High costs for increasing flood protection
* Potential barriers to implementation: demand for land in Europe Long term 2°C /7Y
and environmental and landscape concerns e N (2080-2100)
ac /11714
‘e . e . . . . . . ~ " VEW . VE
Increased water restrictions. Significant reduction in water Proven adaptation potential from adoption of more water-efficient o Medium hidh
availzbility from river abstraction and from groundwater technologies and of water-saving strategies (e.q., for irrigation, crop %y e
;esources, combined with increased water demand (e.g., species, land cover, industries, domestic use) ) Present m
or irrigation, energy and industry, domestic use) and with | o |mplementation of best practices and governance instruments in Near term _/
reduced water drainage and runoff as a result of increased river%asin management p[ljans and integ?ated water management (2030-2040) /7
evaporative demand, particularly in southern Europe
(high confidence) Long-term 2°C /77
e (2080-2100) _
234, 23.7] | e /Y
o e e oM. | «Implementation of waring systems by __Vehm  hgh
productiviéy, crop production, air quality, and increasing * Adapltaitlontofctt:iwelllngs and workplaces and of transport and « Present |
risk of wildfires in southern Europe and in Russian boreal energy Infrastructure . . , I Near term
region (medium confidence) * Reductions in emissions to improve air quality (2030-2040) -/A

(2080-2100)
| 4°C




Chapter 24: Asia

Increased risk of crop failure and lower
crop production could lead to food

Autonomous adaptation of farmers on-going in many parts of Asia.

Vi Vi
|§H Medium hieg;H

insecurity in Asia (medium confidence) Present -/A
OS85 ——s
24.44] Y :
) Long term 2°¢ /7
l @ AN {2{}8{%2100}
Water shortage in arid areas of Asia Limited capacity for water resource adaptation; options include Ygg Medium E%H
(medium confidence) developing water saving technology, changing drought-resilient crops,
building more water reservoirs. NPresent _‘lﬁ
ear term
24.4.1.3,24.4.1.4] l || o300 —'/A

Long term 2°€

(2080-2100)
a°c /!
* Exposure reduction via structural and non-structural measures, effective YSH Medium hﬂeﬂ
land-use planning, and selective relocation
damage to infrastructure, livelinoods, | e Reduction in the vulnerability of lifeline infrastructure and services (e.g., water, w\: @ Nzljrsfgrtm ____ A
and settlements in Asia energy, waste management, food, biomass, mobility, local ecosystems, * -
{medium confidence) telecommunications) (2030-2040) 77
* Construction of monitoring and early warning systems; Measures to identify Lona-term 2°C
[24.4] exposed areas, assist vulnerable areas and households, and diversify livelihoods o {2{%&5{%}
» Fconomic diversification -
Increased risk of flood-related deaths, | Disaster preparedness including early-warning systems and local coping YSH Medium }Eﬁ
injuries, infectious diseases and mental | strategies.
disorders (medium confidence) Present_ [E
= Near term -/A
[24.46.2,24.46.3,24.46.5] e (2030-2040)
AT .
Long term 2°€
(2080-2100),. 77/
Increased risk of heat-related mortality | * Heat health warning systems Ygg Medium ‘I‘]ﬂ%
(high confidence)  Urban planning to reduce heat islands; Improvement of the built
. T Present
environment; Development of sustainable cities %) = m
[24.4] oN : . L MNear term 77/
ew work practices to avoid heat stress among outdoor workers (2030-2040) 4
Long term 2°€ /777

Increased riverine, coastal, and urban
flooding leading to widespread

(2080-2100),..




Increased risk of drought—related water | Disas_ter preparedness including early-warning systems and local coping Ym’ Medium }I‘:‘E'H
and food shortage causing malnutrition | strategies Present L
(high confidence) » Adaptive/integrated water resource management Nea e
[24.4] » \Water infrastructure and reservoir development « - (2030-2040) /Y
. Dwermﬂca‘non of water sources |r1c|ud|ng water re-use | L Lona tem 2 VA
» More efficient use of water (e.q., improved agricultural practices, (2{}8&2100}
irrigation management, and resilient agriculture) «c [
Increased risk of water and vector-borng| Early-warning systems, vector control programs, water management and on Medium }I"I‘E'H
diseases (medium confidence) sanitation programs.
298] Present _
Near term
[24.46.2,24.46.3,24.4.6.5] . (2030-2040) -//
!
LW
bt\i //
Exacerbated poverty, inequalities and new Insufficient emphasis and limited understanding on urban poverty, }]"I"-
vulnerabilities (high confidence) interaction between livelihoods, poverty and climate change. 1 - Present _,/ 7/
Near term
[24.45,24.4.6] . .
!
W e -
»
\tht ) ( }4°c /A
Coral reef decline in Asia (high confidence) The limited adaptation options include minimizing additional stresses in « ngw Medium }]"I"-
marine protected areas sited where sea surface temperatures are expected )
[24.43.3,24.4.3.5, CC-CR, CC-OA] to change least and reef resilience is expected to be highest. Present |
Near term 77/
(2030-2040) 4
AN Long term 2°C
o (2080-2100),,
Mountain-top extinctions in Asia Adaptation options are limited. Reducing non-climate impacts and ‘((‘)*w’)' Medium }]"I"-
(high confidence) maximizing habitat connectivity will reduce risks to some extent, while
assisted migration may be practical for some species. Nzr::te:rtn _
244.24,24.4.25] QS 5oy | —
Long term 2°C
. QOBO_sz}ﬂ




Chapter 25: Australasia

Impacts can be delayed but now appear very difficult to avoid entirely, even with combined globally effective mitigation and planned adaptation

Significant change in community composition

Ability of corals to adapt naturally appears limited and insufficient to

Very

Ve
lowr

Medium hi

an‘d structure of coral reef systems in Australia oﬂsgtl thg detrimental gﬁecls of rising temperatures ar_1d Present m
{high confidence) aodﬁmatm.Other options are mostly limited to reducing othgr stresses Near Tarm 1.5°c
(water quality, tourism, fishing) and early warning systems; direct (2030-2040) -J
[25.6.2, 30.5, Boxes CC-CR, CC-0A] interventions such as assisted colonization and shading have been OV Long term 2°€ 7
proposed but remain untested at scale. b (2080-2100)
4°C
Loss of montane ecosystems and some native Direct adaptation options are limited, but reducing other stresses such as ‘ Very Medium e
species in Australia (high confidence) pests and diseases, predator control and enhancing connectivity of habitats '&;*I;t Prosent m
provides immediate co-benefits; need to consider facilitating migration and -?“T“T- Near
[25.6.1] assisted colonisation. (2030-2040)'->"C n
Long term ec
(9 (2080-2100) -
4°C /A

Impacts have the potential to be severe

but can be reduced substantially by globally effective mitigation combined with adaptation

Increased frequency and intensity of flood Significant adaptation deficit in some regions to current flood risk. Effective ‘ Yot Medium high
damage to infrastructure and settlements in adaptation includes land-use controls and relocation as well as protection Present |V
Australia and New Zealand (high confidence) and accommodation of increased risk to ensure flexibility. Near em 4 soc
| [2030-2040)" -A//A
[Table 25-1, Boxes 25-8, 25-9] WR Long term 2°C 7,
(2080—2]00}4‘,( 7777
Constraints on water resources in southern Water resources already struggling to meet unrestrained demand in many ‘ Very Medium e
Australia (high confidence) locations and exacerbated by projected population growth; effective Prasent .’/A
adaptation relies on combination of demand and supply mechanisms. Near o
3 oy
[25.5.1, Boxes 25-2, 25-9] 2030-2040) /]
> Long term 2°C S

(2080~2100)
a°c




Impacts have the potential to be severe but can be reduced substantially by globally effective mitigation combined with adaptation

Increased morbidity, mortality and Vulnerability is exacerbated by population growth and aging; transport and | Yery Medium H'Fg'}:
infrastructure damages during heat waves in power infrastructure already severely stressed during heat waves in many Prasent -/
Australia (high confidence) regions, with significant financial costs from future upgrades. %! Nearrtﬂ 7
(2030-2040)"-3"C -/A
[25.7.4, 25.8.1] Long term  2°¢ 777
{2080_2100)4"( 777,
Wild fire damages to ecosystems and Part of integrated landscape management; trade-offs between different S | Yery Medium ﬁ‘;ﬁ
settlements and risks to human life in southern | management objectives and settlement patterns and goals (biodiversity : Procert .f//;
Australia and many parts of New Zealand versus protection of human life and property). F—
(high confidence) (2030-2040)"" -f/ﬁ
Long term 2°C ’ S
Table 25-1, Box 25-6 (30
[Table ox 25-6] (2080_2100)4°c S

Impacts whose severity depends on changes in climate variables that span a particularly large range; the most severe end would present major challenges

Moderate sea level rise

(AR5 WGI 13.5; Box 25-2)

High end sea level rise

Increasing risks to coastal infrastructure | Adaptation deficit in some locations to | Yery Medium merk | = Medium e
and low-lying ecosystems in Australia and | current _coastql erosion and ﬂoqd risk. A Present M Present
New Zealand, with widespread damages | Successive building and protection cycles E | arer— Near
toward the upper end of projected sea | constrain flexible responses. Effective (20302040)’ 5°C _9"/ 2030-2040)"5°€ -’//
level rise ranges (high confidence) adaptation includes land-use controls and @ e
ultimately relocation as well as protection Long-term Long term Z
. (2080 2]00) (2080—-2100)
[25.6, 25.10, Box 25-1] and accommodation. /// #c s
Wet end of scenario (25.2, 25.5.2, Figure 25-4) Dry end of scenario
Significant reduction in agriculture | Immediate co-benefits from improved ‘ Yery Medium =] | Yery Medium Ve
production in the Murray-Darling Basin | management of over-allocated water o — 77
Present | Present
and far south-eastern and resources and balancing competing T ep—
?f?lg}]h—cwgﬁ?;;lél)lslraha demands, but the extreme dry end would 1 (2030-2040)" "€ m 20502040y 5 -//
threaten agricultural production as well as .
o @ . 2% Long term  2°C
[25.2, 25.6.1, 25.7.2, Table 25-1, ecosystems and some rural communities. ! Long-term 1 203(?_2]00) 777
(2080-2100) °
Boxes 25-2, 25-5] « IAA ac 7/l




Chapter 26: North America

Key risk Adaptation issues & prospects glr'i'::gc Timeframe Risk .:f:i g;:::iﬂﬁl for
Wildfire-induced loss of ecosystem * Some ecosystems are more fire-adapted than others. Forest managers and T:E Medium :g
integrity, property loss, human morbidity, municipal planners are increasingl'r incorporating fire protection measures (e.q., 777
and mortality as a result of increased prescribed burning, introduction of resilient vegetation). Institutional capacity to Present _ 4
drying trend and temperature trend support ecosystem adaptation is limited. Mear tem m
(high confidence) » Adaptation of human settlements is constrained h'T_I rapid private property (2030-2040)
6.4, 26.8, Box 26-2] development in high-risk areas .and by limited house .D|d-|E"|’E| adaptive capacity. torm 2°€ /77
P * Agroforestry can be an effective strategy for reduction of slash and burn = (2080-2100)
practices in Mexico. #C ’
Heat-related human mortality . Relsigtlantial ?j'lr cnnditigmn {ﬁgﬂhcr;n EﬁebcltiVEh:j reductf risk. Hu:uwevler, I T:E Medium :E
; availability and usage o is highly variable and is subject to complete loss
(high confidence) during power failures. Vulnerable populations indude athletes and outdoor @y Present m
workers for whom &/C is not available. : Near term -,
e & Community- and household-scale adaptations have the potential to reduce
1266, 26.8] Community- and househod-scle ad hr?h h | to red (2030-2040) /7777
exposure to heat extremes via family support, early heat warning systems,
cooling centers, greening, and high-albedo surfaces. (208 tﬂ‘a}}n [/ /77
c /117
Urban floods in riverine and coastal areas, | * Implementing management of urban drzinage is expensive and disruptive to e Medium Very
inducing property and infrastructure urban areas. & low high
damage; SUPP‘L‘J_’ chain, ecosystem, and * |ow-regret strategies with co-benefits include less impervious surfaces leading AL Present _ﬂ
social system disruption; public health to mare groundwater recharge, green infrastructure, and rooftop gardens. Mear term
impacts; and water quality impairment, due | o Sez level rise increases water elevations in coastal outfalls, which impedes (2030-2040) -,/A
to sea level rise, extreme ?H?Clpltatlﬂﬂ, and | drainage. In many cases, older rainfall design standards are being used that need
cyclones (high confidence to be updated to reflect current climate conditions. o0 tze%} rc
* Conservation of wetlands, including mangroves, and land-use plannin e
[26.2-4, 16.8] strateqgies can reduce the intensity of flood %'.rents. ’ ? ATACA wc 4




Chapter 27: Central and South America

Key risk

Adaptation issues & prospects

Water availability in semi-arid and
glacier-melt-dependent regions and Central
America; flooding and landslides in urban
and rural areas due to extreme predpitation
g comfidence )

[27.3]

= |ntagrated water rasource managemant

= Urban and rural flood management (including infrastructure), early warning
systerms, better weather and runoff forecasts, and infectious disease control

Timeframe RlskaE :IESEHE:I for
I Medum S
Prasent o
(o STy |
Long term°C /S
I:i'.'il}EIZI—I‘IE}llﬂc s,

CA coral reef bleaching ffgh comfidence)

(2733

Limited evidence for astonomaous genetic adaptation of corals; other adapiation
options are limited to redudng other stresses, mainly enhandng water quality
and limiting pressures from tourism and fishing.

lod  Meim R

Present |0

A —

Fan

o ™

{maium confidenca)

[27.3]

Decreased food production and food quality

= Development of new crop varieties more adapted to dimate change
(termperature and drought)

= [isetting of human and animal health impacts of redwcad food quality
= [}isetting of economic impads of land-use change
= Strengthening traditional indigenous knowledge systems and practices

Very

Present | )

Maar term
0 Sy (—

Long term 2'C Y
(2080-2100),

Spread of vector-borme diseases in altitwoe
and latitude (frigh comfidiames)

[27.3]

= Development of early warning systems for disease control and mitigation
based on dimatic and other relevant inputs. Many factors augment
vulnerability.

= Establishing programs to extend basic public health services

B e =

Prosert |

N Sy |

Long term 2°C
(2080-2100),




Chapter 28: Polar Regions

. —_ Climatic Risk & potential for
Key risk Adaptation issues & prospects drivers Timeframe adaptation
Risks for freshwater and terrestrial ecosystems | » Improved understanding through scientific and indigenous knowledge, '::3 Medium :f'z
(high confidence) and marine ecosystems producing more effective solutions and/or technological innovations ﬂi ]
medium confidence), due to changes in ice, | o Enhanced manitoring, regulation, and wamning systems that achieve safe and g Pesent I
snow cover, permafrost, and freshwaterfocean | g stainable use of ecosystem resources S Mear term —
Fggdéﬂ?gﬁeﬁgfocémga;?;ﬁd EEEI ggﬂ; i # Hunting or fishing for different species, if possible, and diversifying income (2030-2040)
as dependent economies sources NANS Long term 2°C
bc (2080-2100)

[28.2-4] ¥
Risks for the health and well-being of Arctic | » Co-production of more robust solutions that combine science and technology '::3 Medium :fwh
residents, resulting from injuries and illness with indigenous knowledge ]
from the changing physical environment, # Enhanced observation, monitoring, and warning systems Present m
food insecurity, lack of reliable and safe [ ed icati ducati d trzini Near term
drinking water, and damage to * STF;EW cnmmuglaca IDTS‘ ; i Iur:j:.' = r?mlng (2030-2040) -/A
infrastructure, including infrastructure in » Shifting resource bases, land use, and/or settlement areas ¥
permafrost regions {figh confidence) i.;: {ELm tlem{]] rc 77
[28.2-4] +C /7
Unprecedented challenges for northemn # (Co-production of more robust solutions that combine science and 1:;": Medium :f"rh
communities due to complex inter-linkages technology with indigenous knowledge 3
between dimate-related hazards and societal | = Enhanced observation, monitoring, and warning systems Present _///5
factors, particularly if rate of change is faster | o |mproved communications, education, and training Near term
than social systems can adapt Adanti (2030-2040) 4
(high confidence) * Adaptive co-management responses developed through the settlement of
a2 land claims wix {ELDH tf{rgm o /77

' ik e ZZ




Chapter 26: Small Islands

Key risk Adaptation issues & prospects glr'i'::::;c Timeframe Risk a%g:::{}gﬁl for
Loss of livelihoods, coastal settlements, » Significant potential exists for adaptation in islands, but additional external T::' Madium m
infrastructure, ecosystem services, and resources and technologies will enhance response. o @ S '/ 77
economic stability (high confidence) » Maintenance and enhancement of ecosystem functions and services and of oY Moo e
1206, 298, Fraure 20.4] water and food security o (2030-2040) m
0 £5.6, FIQUre » Efficacy of traditional community coping strategies is expected to be
substantially reduced in the future. m 208 %ﬂ /77
ALA_A
O i (1 a5 /77
Decline and possible loss of coral reef Limited coral reef adaptation responses; however, minimizing the negative T:E Medium m
ecosystems in small islands through thermal | impact of anthrogopenic stresses (ie: water quality change, destructive fishing A A
stress (high confidence) practices) may increase resilience. e C 2] Npratim _ﬂ
Sy |—
[203.1.2] (2030-2040) -
& b
(2080-2100)
#c /
The interaction of rising global mean sea level | * High ratio of coastal area to land mass will make adaptation a significant T:E Medium m
in the 21st century with high-water-level financial and resource challenge for islands. Presert m
events will threaten low-lying coastal areas » Adaptation options indude maintenance and restoration of coastal @ P——
(high confidence) landforms and ecosystems, improved management of soils and freshwater (2030-2040) _{/A
resources, and appropriate building codes and seftlement patterns.
[29.4, Table 29-1; WGI ARS 13.5, Table 13.5] tam '€
TADAZAL

(208 E'I{N}I}ﬂ




Chapter 30: The Ocean

Risks to ecosystems and adaptation options

. Lo Climatic - Risk & potential for
Key risk Adaptation issues & prospects T Timeframe adaptation
Changes in ecosystem productivity Adaptation options are limited to the translocation of industrial fishing activities ]"gg Medium x:;’.’]'
associated with the redistribution and due to regional decreases (low latitude) versus increases (high |atitude) in b
loss of net primary productivity in open productivity, or to the expansion of aguaculture. % resent _
oceans. (medium confidence) i : {ZE‘J;‘S'_‘%%) -
[6.5.1,6.3.4, Box CC-PP] Long term 2°¢ /|
(2080—2100)
a°C /!
Distributional shift in fish and invertebrate | Evolutionary adaptation potential of fish and invertebrate species to warming is limited ]‘m’ Medium xgi’;
species, fall in fisheries catch potential at | as indicated by their changes in distribution to maintain temperatures. Human adaptation
low latitudes, e.q., in EUS, CBS, and STG | options involve the large-scale translocation of industrial fishing activities following the " Present |
regions. (high confidence) regional decreases (low latitude) versus (possibly transient) increases (high latitude) in ! {ZH%[—I%%) m
catch potential as well as deploying flexible management that can react to variability and
[6.3.1, Box CC-MB] change. Further options include improving fish resilience to thermal stress by reducing Long term 2:c /)
other stressors such as pollution and eutrophication, the expansion of sustainable (2080—2100)
aquaculture and development of alternative livelihoods in some regions. #c 4
High mortalities and loss of habitat to Human adaptation options involve the large-scale translocation of industrial ‘I'mf Medam :gﬁ‘
larger fauna including commercial species | fishing activities as a consequence of the hypoxia-induced decreases in
due to hypoxia expansion and effects. biodiversity and fisheries catch of pelagic fish and squid. Special fisheries may Present _
(high confidence) benefit (Humboldt squid). Reducing the amount of organic carbon running off of 23'5‘8' Iezr{f}ﬂﬂro m
coastlines by controlling nutrients and pollution running off agricultural areas can ( - ) i
6.3.3,30.5.3.2,30.5.4.1-2 reduce microbial activity and consequently limit the extent of the oxygen AAAS Lona term 2°C
[ ] drawdown and the formation of coastal dead zones. @ (20809— 2100) ‘
a°c /
Ocean acidification: Reduced growth and | Evidence for differential resistance and evolutionary adaptation of some species oy Medium E:;’E
survival of commercially valuable shellfish | exists but is likely limited by the CO, concentrations and high temperatures
o - . ) ot ° . . Present [N
and other calcifiers, e.g., reef building reached; adaptation options shifting to exploit more resilient species or the
corals, calcareous red algae. protection of habitats with low natural CO, levels, as well as the reduction of AN {EHS‘STE%) -/A
(high confidence) other stresses, mainly pollution and limiting pressures from tourism and fishing. R
Long term 2°C
[5.335,6.1.1,6.3.2,64.1.1,303.2.2, (20809— 2100)
Box CC-0A] ac
Reduced biodiversity, fisheries abundance | Evidence of rapid evolution by corals is very limited or nonexistent. Some corals fg{,}’ Medium x:;’.’;
and coastal protection by coral reefs due | may migrate to higher latitudes. However, the movement of entire reef systems is
ﬁoﬁﬁl?&niwércsgs?sa?ai{;g;?tl)g‘lggcg;rngcsgg unlikely given estimates that they need to move at the speed of 10 — 20 km yr ) NPresent
. i i i i ear term
acidification, e.q., in CBS, SES, and STG |t‘D I-I(eesz up 'uﬂth‘the pace of climate chalnge.hHuman adaptanonl‘optlogsl‘ar‘e‘ (2030 — 2040)
regions. (high confidence) imited to reducing other stresses, mainly enhancing water quality and limiting €
pressures from tourism and fishing. This option will delay the impacts of climate NAAS Long term 2°C
[5.4.2.4,6.4.2,30.3.1.1,30.3.2.2,30.5.2, | change by a few decades but is likely to disappear as thermal stress increases. e (2080=2100)

P




Coastal inundation and habitat loss due | Options to maintain ecosystem integrity are limited to the reduction of other }’gww Medium :gl);
to sea level rise, extreme events, changes | stresses, mainly pollution and limiting pressures from tourism, fishing, physical £CS 77/
in precipitation, and reduced ecological destruction, and unsustainable aquaculture. Reducing deforestation and increasing NPresenl - 4
resilience, e.g., in CBS and STG reforestation of river catchments and coastal areas to retain sediments and ear term -
subregions. (medium to high confidence) | Nutrients. Increased mangrove, coral reef, and seagrass protection and restoration ATAN (2030 2040) 77
to protect numerous ecosystem goods and services such as coastal protection, Long term 2°C /77
[5.5.2,55.4,305.6.1.3,30.6.2.2, Box tourist value, and fish habitat. M \@‘ (2080= 2100)
CC-CR] A3 ac /77
Marine biodiversity loss with high rate of | Adaptation options are limited to the reduction of other stresses, mainly to Y‘*W Medium E:;’E
. . . . . A . L «
climate change. (medium confidence) reducing pollution and to limiting pressures from tourism and fishing. 1 l[ Present -//
Near term
[6.3.1-3, 6.4.1.2-3, Table 30.4, Box 2030 — 2040 —
CC-MB] ( )
NAAS long term 2°€
e (2080~ 2100)
a°c
Risks to fisheries
. o Climatic : Risk & potential for
Key risk Adaptation issues & prospects T Timeframe adaptation
Decreased production of global shellfish fisheries. Effective shift to alternative livelihoods, changes in food 'fgg Medium }.’Eﬁ
i ; i i 5
(high confidence) consumption patterns, and adjustment of (global) markets. i 1_1 Present _
[6.3.2,6.3.5 6.4.1.1, 30.5.5 30.6.2.1, Box CC-0A] {25’158'_@1[8740} m
A AL term 2°¢C
o C o] (20889 2100 /7
4
Global redistribution and decrease of low-latitude Increasing coastal poverty at low latitudes as fisheries becomes 'fg,ﬂ Medium L’Eﬁ
fisheries yields are paralleled by a global trend to smaller — partially compensated by the growth of aquaculture and p
catches having smaller fishes. (medium confidence) marine spatial planning, as well as enhanced industrialized fishing resent
ffors 5T -,,,
[6.3.1,6.4.1,6.5.3,30.5.4, 30.5.6,30.6.2] 1
ferm 2°C
(20889 2100 /A//
4
Redistribution of catch potential of large International fisheries agreements and instruments, such as the tuna 'fgg’ Medium \hfgﬁ
pelagic-highly migratory fish resources, such as commissions, may have limited success in establishing sustainable
tropical Pacific tuna fisheries. (high confidence) fisheries yields. Present _
oD i) |
[6.3.1,6.4.3, Table 30.4]
ferm 2°C
(20889 2100)
ac




Variahility of small pelagic fishes in EBUEs is
becoming more extreme at interannual to

Development of new and specific management tools and models
may have limited success to sustain yields. Reduction in fishing

Vel
oW Medum pigh

*High confidence in existence of adaptation measures, Low confidence in magnitude of risk reduction

Reduced livelihoods and increased poverty.
(medium confidence)

[6.4.1-2,30.6.2, 30.6.5]

Human adaptation options involve the large-scale translocation of industrial
fishing activities following the regional decreases (low latitude) versus increases
(high latitude) in catch potential and shifts in biodiversity. Artisanal fisheries are
extremely limited in their adaptation options by available financial resources
and technical capacities, except for their potential shift to other species of
interest.

5 i

MM

v
Yory Mecium high
Present [0
Nearterm
S )
m 2°C
(20809 2100) A
1°C 777

multidecadal scales, making industry and intensity increases resilience of the fisheries. W .
management decisions more uncertain. (medium Near term -//
confidence) l (2030 — 2040) 4
term 2°C
6.3.2,63.3,305.2,30.55, Box CC-UP] ‘-'a‘-é;-’ ik 3'{”00 /A//
4
Decrease in catch and species diversity of fisheries in | Restoration of overexploited fisheries and reduction of other % g,",}' Medium },’Eﬁ
tropical coral reefs, exacerbated by interactions with | stressors on coral reefs delay ecosystem changes. Human adaptation ! Present
other human drivers such as eutrophication and includes the usage of alternative livelihoods and food sources (e.g., l rese _
habitat destruction. (high confidence) coastal aquaculture). {ﬁggr_t%}m} _’/A
6.4.1, 30.5.3-4, 30.5.6, Box CC-CR SAAL ferm 2°C
[ ox (C-CR o> ik 2100
Current spatial management units, especially the Continuous revision and shifts of MPA borders, and of MPA goals oy Medium }.’Eﬁ
marine protected areas (MPAs), may fzil in the future | and performance.
due to shifts in species distributions and community @l NP[Eant _,/A
ear term
structure. (2030 — 2040) _’/A
(high confidence) Ly o
TONAAL term 2°C /|
[6.3.1,6.4.2.1,30.5.1, Box CC-MB] € oof 2100 o/
Risks to humans and infrastructure (continued)
Key risk Adaptation issues & prospects %I:mg:;c Timeframe R'Skﬁggtt::}gﬁl for
Reduced coastal sociceconomic security. Human adaptation options involve (1) protection using coastal defences (e.g. seawalls Y"W Medium ;‘:E’K
{high confidence) where appropriate and economic) and soft measures (e.g., mangrove replanting and P
enhancing coral growth); (2) accommeodation fo allow continued occupation of \©) resent
[5.5.2,5.5.4,30.6.5, 30.7.1] coastal areas by making changes to human activities and infrastructure; and (3) Near term /770
. ' ' ‘ X S (2030 — 2040
managed retreat as a last viable option. Vary from large-scale engineering works to
smaller scale community projects. Options are available under the more traditional Long term 2°C A
CZM (coastal zone management) framework but increasingly under DRR (disaster risk e (2080—2100) ' .
reduction) and CCA (climate change adaptation) frameworks. 4 /77




Impacts due to increased frequency of

Adaptation options include improved monitoring and early warning system,

Ve Vel
|l:l'|.|r'.'y Medium higlﬁ

harmful algal blooms (medium confidence) | reduction of stresses favoring harmful algal blooms, mainly pollution and %9 Present _
eutrophication, as well as the avoidance of contaminated areas and fisheries ) N fese
6.423) products. A
b Long term 2°C
b C o} {20889—210{}}
#cC
Impacts on marine resources threatening Decrease in marine resources, movements of fish stocks and opening of new oy Medium }',",‘;
regional security as territorial disputes and | seaways , and impacts of extreme events coupled with increasing populations Py Present
food security challenges increase will increase the potential for conflict in some regions, drive potential l _
(limited evidence, medium agreement) migration of people, and increase humanitarian cises. (ﬂggrfezranm} _
AA A
IPCC2012,30.6.5, 12.4-12.6,29.3 Long term 2°C
[ ] R (2080-2100)
#c 777
Impacts on shipping and infrastructure for | Adaptation options are to limit activities to particular times of the year and/or o Medium ;‘:Ieg
energy and mineral extraction increases as | develop strategies to decrease the vulnerability of structures and operations.
storm intensity and wave height increase Present m
in some regions (e.g., high latitudes) 2 (ﬁggrfezra”m} -/A
{high confidence) \.-) 7
Long term 2°C
(2080°-2100) 1

[IPCC2012,30.6.5, 12.4-12.6, 29.3]

4°c 777




Global Risks

Climatic

Risk & potential for

Key risk Adaptation issues & prospects T Timeframe adaptation
Reduction in terrestrial carbon sink: Carbon stored in terrestrial . Ad{iji)tation options include managing land use Ygﬁ Medium :th
ecosystems is vulnerable 1o loss back into the atmosphere, resulting from | (including deforestation), fire and other disturbances, by d
increased fire frequency due to climate change and the sensitivity of and non-climatic stressors. ) Present -,/A
ecosystem respiration to rising temperatures (medium confidence) Near term -,/ 7/
(2030-2040) 4
[4.2,4.3]
S ST, -
< > (. )40 c 777
—a | Boreal tipping point: Arctic ecosystems are vulnerable to abrupt ® There are few adaptation options in the Arctic. }':]Eg Medium :::z
change related to the thawing of permafrost, spread of shrubs in
tundra, and increase in pests and fires in boreal forests « Present _
(medium confidence) ! MNear term _
(2030-2040)
[4.3, Box 4-4] l Long term 2°C
ong term
(2080-2100)
a°C
—a 1 Amazon tipping point: Moist Amazon forests could change abruptly | ® Policy and market measures can reduce deforestation " ‘fm’ Medium x:;"-"h
EJ% Iess—c?cgon—d}ense, drought- and fire-adapted ecosystems and fire. 1 1! Prosant -,/ 7/
w confidence resen /1
MNear term
[4.3, Box 4-3] (2030-2040) _’////A
Long term 2°C /77
- ||(2080-2100)
ac /11117
Increased risk of species extinction: A large fraction of the species » Adaptation options include reduction of habitat « ‘ifgww Medium EF
assessed is vulnerable to extinction due to chmlate_ch_anﬂe, often in modification and fragmentation, pollution, Py
interaction with other threats. Species with an intrinsically low over-exploitation, and invasive species; protected area Present -’/A
dispersal rate, especially when occupying flat landscapes where the expansion; assisted dispersal; and ex situ conservation. Near term
projected climate velocity is high, and species in isolated habitats such (2030-2040) 77
qskmguntaiéytops#sland;, or snwall protected areas are espeqialllly aI;[
risk. Cascading effects through organism interactions, especially those .
vulnerable to ghenolcgical C anggs, amplify risk (high co?aﬁdenjée) o (2%3&1 tzlg% )2 C /77!
[43,44] ac /77
Reduced growth and survival of commercially valuable shellfish and * Evidence for differential resistance and evolutionary oy Medlium ﬁfg
other calcifiers (e.g., reef-building corals, calcareous red zlgae) due to adaptation of some species exists, but they are likely to be
ocean acidification (high confidence) limited at higher CO, concentrations and temperatures. Present _
» Adaptation options include exploiting more resilient Y Near term
[5.3,6.1,6.3, 6.4, 30.3, Box CC-0A] species or protecting habitats with low natural CO, levels, £'C o (2030-2040) /77

as well as reducing other stresses, mainly pollution, and
limiting pressures from tourism and fishing.

Long term 2°C

(2080-2100)
s




Marine biodiversity loss with high rate of climate change » Adaptation options are limited to reducing other stresses, "i'g‘w?l’ Medium gf’
(medium confidence) mainly pollution, and limiting pressures from coastal human %
activities such as tourism and fishing. - Present /7
[6.3, 6.4, Table 30-4, Box CC-MB] Near term
(2030-2040)

\M Lcm Iern'] 2°C
o C g (208@210{})40':
Negative impacts on average crop yields and * Projected impacts vary across crops and regions and adaptation scenarios, ‘fg‘wy Medium }'{f
increases in yield variability due to climate with about 10% of projections for the period 2030—2049 showing yield gains -
change (high confidence) of more than 10%, and about 10% of projections showing yield losses of mare Present _
than 25%, compared to the late 20th century. After 2050 the risk of more Near term
[7.2 10 7.5, Figure 7-5, Box 7-1] severe yield impacts increases and depends on the level of warming. @ (2030—-2040)
3! Long term 2°C /77
l e |(2080-2100)
awh 4°C
Url?[an fj';:% ??SSOC?;?d Wi)th water supply * Adaptation options include changes to network infrastructure as well as o ow Medium ;{ieg
systems (figh coniigence demand-side management to ensure sufficient water supplies and quality,
82,83] increased capacities to manage reduced freshwater avaiﬁability, and flood risk m s NPres-tent _/A
2,8 ion. ear term
reduction A Sy —
Long term 2°C
AN (2080-2100)
(1) 4°C
Urban risks associated with energy systems * Most urban centers are energy intensive, with energy-related climate policies % YSH Medium ;fueglg
(high confidence) focused only on mitigation measures. A few cities have adaptation initiatives ! p
82,84 under-.iua}rdfar critical energy systems.fyThere is p0|ter&t'|a| for non—adzlapte(?, l . restent _
2, 8. centralized energy systems to magnify impacts, leading to national an ear term -
transboundary consequences from localized extreme events. (2030-2040) ZZ
*\ Long term 2°C 77
2080-2100
S
Urban risks associated with housing ® Poor quality, inappropriately located housing is often most vulnerable 1o Ygﬂ Medium ﬁg'}:
(high confidence) extreme events. Adaptation options include enforcement of building regulations
and upgrading. Some city studies show the potential to adapt housing and Present -,/A
[8.3] ﬁromote mitigation, adaptation, and development goals simultaneously. AN MNear term
apidly growing cities, or those rebuilding after a disaster, especially have (2030-2040)
opportunities to increase resilience, but this is rarely realized. Without
adaptation, risks of economic losses from extreme events are substantial in K N\ Long term 2°C ////A
cities with high-value infrastructure and housing assets, with broader economic m (2080_2100)4% .

effects possible.




Displacement associated with extreme events
(high confidence)

* Adaptation to extreme events is well understood, but poorly implemented
even under present climate conditions. Displacement and involuntary migration

are often temporary. With increasing climate risks, displacement is more likely Present m
[12.4] to involve permanent migration. MNear term 777
@ (2030-2040) 4
~ Long term 2°C /17
- (2080-2100)
ac 777
. . . . L . L Very Ve
Violent conflict arisin frqm deterioration in Adaptation options: « I Medium hi
resource-dependent livelihoods such as » Buffering rural incomes against climate shocks, for example through 1
agriculture and pastoralism (high confidence) > Present -’/A

livelihood diversification, income transfers, and social safety net provision

® Early warning mechanisms to promote effective risk reduction Near term _(
(12.5] » Well-established strategies for managing violent conflict that are effective (2030-2040) |WEAA
but require significant resources, investment, and political will * @\ Long term 2°C /77
. - 2080-2100
e el
Declining work productivity, increasin * Adaptation options are limited for people who are dependent on agriculture ngw Medium }{F
morbidity (e.g., dehydration, heat stroke, and | and cannot afford agricultural machinery.
heat exhaustion), and mortality from * Adaptation options are limited in the construction sector where many poor Present _’/A
exposure to heat waves. Particularly at risk people work under insecure arrangements. by Near term
are agricultural and construction workers as * Adaptation limits may be exceeded in certain areas in a +4°C world. ) (2030-2040)
well as children, homeless people, the
elderly, and women who have to walk long Long term 2°C
hours to collect water (high confidence) (2080-2100)
[13.2, Box 13-1] wc
Reduced alccgss to water for rural ang urban -IAdzptlatiﬁ_n thrtéugh reducing walerfuse is ﬂt);:[\ an option for the msln;,r people "i'gwﬁ' Medium }]"I“-
oor people due to water scarcity an already lacking adequate access to safe water. Access to water is subject to % =
ﬁwcreasing competition for water various forms of discrimination, for instance due to gender and IocanJon. Poor ! Present _Vﬁa
(high confidence) and marginalized water users are unable to compete with water extraction by Mear term
industries, large-scale agriculture, and other powerful users. (2030-2040) /77

[13.2, Box 13-1]

Long term 2°C
(2080-21 0[}}'oc

/Y
/77







