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270 Authors 67 Countries 43 % Developing countries

57 % Developed countries
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41 % Women / 59 % Men 675 Contributing authors
Growing scientific
lﬁ @/ knowledge gives us our
— best understanding yet

More than 62,418
34,000 scientific papers Review comments
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om climate risk to climate resilient development: climate, ecosystems (including biodiversity)
\d human society as coupled systems
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Impacts of climate change are observed in many ecosystems and human systems worldwide

(a) Observed impacts of climate change on ecosystems

Changes in Species Changes in _timing
ecosystem structure range shifts (phenology)
Ecosystems Terrestrial Freshwater Ocean Terrestrial Freshwater Ocea Terrestrial Freshvvater
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(b) Observed impacts of climate change on human systems
Impacts on Impacts on Impacts on
water scarcity and food production health and wellbeing cities, settlements and infrastructure
Animal and Fisheries Inland Flood/storm Damages
Agriculture/ livestock yields and Heat, flooding and induced Damages to key
Human Water crop health and aquaculture Infectious malnutrition Mental associated damages in to economic
systems scarcity production productivity production diseases and other health Displacement damages coastal areas infrastructure sectors
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Global and regional risks for increasing levels

(a) Global surface temperature change
INncrease relative to the period 1850—1900

of global warming

(b) Reasons for Concermn (RFC)
Impact and risk assessments assuming lowvw to no adaptation

°C

s [ Risk/impact

Projections for different scenarios
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(e) Climate sensitive health outcomes

Heat-related morbidity

and mortality -

Ozone-related mortality

under three adaptation scenarios

Dengue and other diseases carried

Malaria by species of Aedes mosquitoes Scenaric narratives
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=N L ited adaptation:

_':CU Failure to proactively adapt;
= 3 — low investment in health

% - |‘ - systems

% > = I= | . Incomplete adaptation:

= = - |= “ Incomplete adaptation

= 1.5 s L = = planning:; moderate

= = - 1= - investment in health systems
= 1 - - = - s -

= IS IS IS (B3 1= Proactive adaptation:

- - - - - - Proactive adaptive

= o management; higher

= Limited Incomplete Proactive Limited Incomplete Proactive Limited Incomplete Proactive Limited Incomplete Proactive investment in health systems

adaptation adaptation

%

adaptation adaptation

adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation

Mortality projections include demographic trends but do not include future efforts to improve air quality that reduce ozone concentrations.
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(f) Examples of regional key risks

Absence of risk diagrams does not imply absence of risks within a
region- The development of synthetic diagrams for Small Islands, Asia and Central and
South America was limited due to the paucity of adequately dovwnscaled climate projections,
with uncertainty in the direction of change, the diversity of climatologies and socioeconomic
contexts across countries within a region, and the resulting few numbers of impact and risk
projections for different warming levels.

The risks listed are of at least medium confidence level:

Small
iIslands

North
America

Europe

Central
and
South
America

Aus-
tralasia

Africa

Loss of terrestrial, marine and coastal biodiversity and ecosystem services

Loss of lives and assets, risk to food security and economic disruption due to
destruction of settilements and infrastructure

Economic decline and livelihood failure of fisheries, agriculture, tourism and from
biodiversity loss from traditional agroecosystems

Reduced habitability of reef and non-reef islands leading to increased displacement
Risk to water security in almost every small island

- Climate-sensitive mental health outcomes, human mortality and morbidity due

1o increasing average temperature, weather and climate extremes, and
compound climate hazards

Risk of degradation of marine, coastal and terrestrial ecosystems, including loss
of biodiversity, function, and protective services

Risk to freshwater resources with consequences for ecosystems, reduced surface
water availability for irrigated agriculture, other human uses, and degraded
wwater quality

Risk to food and nutritional security through changes in agriculture, livestock,
hunting, fisheries, and aquaculture productivity and access

Risks to well-being, livelihoods and economic activities from cascading and
compounding climate hazards, including risks to coastal cities, settlements and
infrastructure from sea-level rise

Risks to people, economies and infrastructures due to coastal and inland flooding
Stress and mortality to people due to increasing temperatures and heat extremes
Marine and terrestrial ecosystems disruptions

VWater scarcity to multiple interconnected sectors

Losseﬁ in crop production, due to compound heat and dry conditions, and extreme
weather

Risk to water security

Severe health effects due to increasing epidemics, in particular vector-borne
diseases

Coral reef ecosystems degradation due to coral bleaching

Risk to food security due to frequent/extreme droughts

Damages to life and infrastructure due to floods, landslides, sea level rise, storm
surges and coastal erosion

Degradation of tropical shallow coral reefs and associated biodiversity and
ecosystem service values

Loss of human and natural systems in low-lying coastal areas due to sea-level rise
Impact on livelihoods and incomes due to decline in agricultural production
Increase in heat-related mortality and morbidity for people and wildlife

Loss of alpine biodiversity in Australia due to less snow

Urban infrastructure damage and impacts on human well-being and health due
to flooding. especially in coastal cities and settlements

Biodiversity loss and habitat shifts as well as associated disruptions in
dependent human systems across freshwater, land, and ocean ecosystems
More frequent, extensive coral bleaching and subsequent coral mortality
induced by ocean warming and acidification, sea level rise, marine heat waves
and resource extraction

Decline in coastal fishery resources due to sea level rise, decrease in
precipitation in some parts and increase in temperature

Risk to food and water security due to increased temperature extremes, rainfall
variability and drought

Species extinction and reduction or irreversible loss of ecosystems and their
services, including freshwater, land and ocean ecosystems

Risk to food security, risk of malnutrition (micronutrient deficiency), and loss of
livelihood due to reduced food production from crops, livestock and fisheries
Risks to marine ecosystem health and to livelihoods in coastal communities
Increased human mortality and morbidity due to increased heat and infectious
diseases (including vector-borne and diarrhoeal diseases)

Reduced economic output and growth, and increased inequality and poverty rates
Increased risk to water and energy security due to drought and heat

(lobal urfacetemperature change () Cloba surface temperature change () Clobal surface temperature change ('€

Clobal surface temperatue change ('C)
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Diverse feasible climate responses and adaptation options'exist to respond to Representative Key Risks of climate change, with varying synergies with mitigation
Multidimensional feasibility and synergies with mitigation of climate responses and adaptation options relevant in the near-term, at global scale and up to 1.5°C of global warming

Dimensions of potential feasibility

M . ™
‘/ Synergies % ’))D % mi‘i i—’z;_\ @

System Representative Climate responses’ Potential with Techno-  Insti- Environ- Geo- Feasibility level and
transitions  key risks and adaptation options feasibility  mitigation Economic logical tutional Social mental physical . synergies with mitigation
I ! | I [ \
d Coastal defence and hardening o not assessed a [ ) ) o ° o O ol
Coastal socio- "
ecological systems Integrated coastal zone management [ ) a ) ) [ ] ‘ [ ) O Medium
© Low
Forest-based adaptation® . . { ] . L . [ J . | Insuffici i
Land and | Terrestrial and Sustainable aquaculture and fisheries O ® @ ° o @ ® nsuificient evidence
ocean [ ocean ecosystem
ecosystems | services Agroforestry @ : @ : @ @® @ - ) A
- . N imensions o
Biodiversity management and ecosystem connectivity ) » o . [ ] . pot RN lity
et 5 Water use efficiency and water resource management @ [ ) » [ ) ) [ ) [ ) [ )
security v g
Confidence level
Food Improved cropland management ® o @ o e o o in potential feasibility and
security Efficient livestock systems ° ® O ° ° ) ) in synergies with mitigation
High
Urban and | Critical Green infrastructure and ecosystem services [ ) ‘ ' . ° ‘ @ . :
infrastructure | infrastructure, Sustainable land d urban planni . Medium
systems | networks ustainable land use and urban planning o o @ o o . .
and services Sustainable urban water management @ (] . L4 @ ‘ .
Water security Improve water use efficiency . . . ) / . .
Footnotes:
ssgtee:?lz Critical infrastructure, Resilient power systems : . ‘ : ® : @ notapplicable ,
networks and services P ; ; The term response is used
Energy reliability . (@) O ‘ not applicable . BRI < el o AR
) because some responses,
Human health Health and health systems adaptation o . o (] o @ ‘ / such as retreat, may or may
. . - . o not be considered to be
Living standards and equity Livelihood diversification ) [ ) @ ® - @ D ® adaptation.
. 2 Including sustainable forest
Cross- I|:e6lce and bility Planned relocation and resettlement e . ® o id B o s
sectoral uman mobili S ‘
Human migration L J o (] L J (] o conservation and restoration,
. . reforestation and
Other . Disaster risk management o . ® ® b ® @ . afforestation.
fi"scl’(ss-"'cu“'ng Climate services, including Early Warning Systems [ / o o o o @® 3 Migration, when voluntary,
Social safety nets ] ] o o ® . sa(fie and Of?e_rll' a"°"|‘_’5 I
. . . reduction of risks to climatic
Risk spreading and sharing o o . @ @ { o i and non-climatic stressors.
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Climate responses and adaptation options have benefits for ecosystems, ethnic groups, gender equity, low-income groups and the Sustainable Development Goals
Relations of sectors and groups at risk (as observed) and the SDGs (relevant in the near-term, at global scale and up to 1.5°C of global warming) with climate responses and adaptation options

Observed relation with Relation with
sectors and groups at risk Sustainable Development Goals* ®
] o2s3 - s,
) FOeT ) L g —/— I'-C:/‘fi' %“é
System Climate responses’ Ecosystems  Ethnic Gender Low-
transitions and adaptation options and their  groups equity  income 1 2 5 6 7 8 9 1011 12 13 14 15 16 17 Types of relation
T

— 5

3
services | groups | | 1 Il | ] .
Coastal defence and hardening = / = = + WEEEE
Integrated coastal zone management . / - / —  With dis-benefits
. ® Not clear or mixed
Forest-based adaptation - - notassessed - — — = - | Insuffici 9
Land and Sustainable aquaculture and fisheries + nsuflicient evicdligy
ocean
ecosystems Agroforestry - — — — —— - not assessed - — — — — — — -
Biodiversity management and ecosystem connectivity / / - Confidence level
l in type of relation with
sectors and groups at risk
Water use efficiency and water resource management . - - . Hioh e
g
Improved cropland management + . Medium
Efficient livestock systems - — — — —— - notassessed - — — — — — — Low
Urban and Green infrastructure and ecosystem services / +
infrastructure ) . Related
systems Sustainable land use and urban planning - - - . Sustainable Development Goals
Sustainable urban water management - — — — — — - not assessed - — — — — — — - 1: No Poverty
. 2: Zero Hunger
Improve water use efficien + / . + ||+ + +
P v H B EEEEEEE B H O i, ..
Energy ili 4: Quality Education
systems Resilient power s;./ste.r.ns not assessed . 5: CG) dty pa—
Energy reliability not assessed . : Gender Equality
6: Clean Water and Sanitation
Health and health systems adaptation - - . 7: Affordable and Clean Energy
8: Decent Work and Economic Growth
Livelihood diversification - ! ° ---=.==-. . 9: Industry, Innovation and Infrastructure
. 10: Reducing Inequalit
Cross- Planned relocation and resettlement ° . . - 11: Sustainagble C(:ties ;’nd Communities
sectoral Human migration® ° . .--- .. . - 12: Responsible Consumption and Production

- . . 13: C'Iimate Action
- HRE N - el e
. 16: Peace, Justice, and Strong Institutions

- -. n 17: Partnerships for the Goals

Footnotes: ' The term response is used here instead of adaptation because some responses, such as retreat, may or may not be considered to be adaptation. 2 Including sustainable forest management, forest
conservation and restoration, reforestation and afforestation. > Migration, when voluntary, safe and orderly, allows reduction of risks to climatic and non-climatic stressors. 4 The Sustainable Development Goals

(SDGs) are integrated and indivisible, and efforts to achieve any goal in isolation may trigger synergies or trade-offs with other SDGs. ® Relevant in the near-term, at global scale and up to 1.5°C of global warming.

Disaster risk management not assessed
! -
.

Risk spreading and sharing - - .

Climate services, including Early Warning Systems

3+

Social safety nets

[+ [+ A < | - IO
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There is a rapidly narrowing window of opportunity to enable climate resilient development

(a) Societal choices about adaptation, |
mitigation and sustainable development

made in arenas of engagement

(b) lllustrative development pathways (c) Actions and outcomes

characterizing development pathways

I
. - S, s Srter,
Dimensions that enable actions -SDGS ¥ ..
towards higher % ~ R 5 S >,
climate resilient development ‘l‘% .’ = g A
T . = B =
I .
= S
=2
1 % . ! é"
S8 =
I "?}, =
<3

Arenas of engagement: -’ ,‘

Community Past conditions

, | Socio-cultural (emissions, Present
C & Political climate change,  situation
-~ Ecological development)

Knowledge + technology
Economic + financial

* CLIMATE RESILIENT DEVELOPMENT

o
(= E]
=
=
warming levels-
High risk
______________ h" 2z
" ~ 2100 &>|
Dimensions that result in actions
2022 2030 beyond
towards lower .
climate resilient development IPCC Sustainable
AR6 Development Goals

- Narrowing window of
m Illustrative climatic or non-climatic shock, e.g. COVID-19, drought or floods, that disrupts the development pathway opportunity for higher CRD
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