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The 6th Assessment Report of IPCC Special Reports

 Intergovernmental Panel on Climate Change

 Most recent and precise synthesis on climate
science, climate risks, adaptation and mitigation.

» 721 scientists from 90 countries
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People exposed to coastal flooding in 2020 and 2040 (AR6 SYR)

Exposure to a coastal flooding event that
currently occurs on average once every 100 years
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Twice as frequently as in 2000
Up to 75 days per year by 2050

Impacts to homes, businesses, tourism, and livelihoods

Source: France Info - MANUEL SILVESTRI / REUTERS
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Meters of sea-level rise: reasons of concerns

- Communities living in low-lying coastal areas - Cultural heritage
- Existential threat for small island states - Landfills and polluted soils
- Long-living infrastructure: energy, transport, ports, coastal cities... - Unique coastal ecosystems
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Such adaptation challenges would occur much earlier under high rates of sea level
rise, in particular if low-likelihood, high impact outcomes associated with collapsing
ice sheets occur (high confidence). SPM-C.2.8
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Responses to sea-level rise are more effective if:
High confidence

* combined, sequenced, planned well ahead
 aligned with sociocultural values and development priorities

« underpinned by inclusive community engagement process
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SPM-C.2.5
Coastal wetlands protect against coastal

erosion and flooding associated to storms
and sea-level rise

» Where sufficient space and adequate habitats are
available

« Until rates of sea-level rise exceeds natural adaptive
capacity to build sediment

Very high confidence

Dune restoration

Gonéri, BRGM

Ridge-to-reef interrelated protection services delivered by ecosystems on small islands
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Considering biodiversity and autonomous adaptation SPM-C.4.2
in long-term planning reduces risks of maladaptation Highlconfidence

Hard defences against flooding

» reduce space for natural processes

» Degrade, replace or fragment ecosystems

* Reduce their resilience to climate change

* Reduce their ability to provide ecosystem services

= A severe form of maladaptation for ecosystems
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Adaptation capacity and governance to manage I"ISkS rom
projected SLR typically require decades to implement and
institutionalize (high confidence)

- - - I
b) Typical timescales of coastal risk-management measures Higher greenhouse gas emissions lead to larger and
faster sea level rise, demanding earlier and stronger

responses, and reducing the lifetime of some options
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The future of coasts depends on immediate
mitigation AND adaptation actions

- Mitigation, to limit sea-level rise rates, give time to adaptation and preserve resilient ecosystems
- Adaptation to committed impacts of sea-level rise: flooding, erosion, salinization...

While implementing climate policies, more resilient coastal environments can be created
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A challenge for us?

New sea-level projections for coastal adaptation

Approaches toward high-end scenarios

 Model-based approaches
« Limitations: limited understanding of some physical processes

« Expert elicitations relying on mathematical approaches (e.g. Bamber et al., 2019)
« Limitations: individual expert biases and methodological choices

« Behavioural expert elicitation approaches (e.g., Stammer et al., 2019; van de Wal et al., 2022)
« Limitations: group biases

None of there approaches are wrong, all have limitations!

Le Cozannet et al. 2017
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SM-C.2.8
Sea level rise poses a distinctive and severe adaptation challenge

(a) Schematic effect of regional sea level rise on
projected extreme sea level events (not to scale)

It implies dealing with: Historical Centennial extreme sea level

| h §‘ Events (HCEs) become more common
- slow onset changes S due to sea level rise - Jcentury
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extreme sea level events g| ¥ leentury 1/year
=
This will escalate in the coming decades. £ —Jdecade _ 1/month
=]
(S 1Izear
= mean sea level
. _ 3 1/month sea
High confidence 3 level
2 mean sea level rise
& | recent past future

Time



.

SIXTH ASSESSMENT REPORT

Working Group Il — Impacts, Adaptation and Vulnerability INTERGOVERNMENTAL PANEL oN Clim3Te change

SM-C.2.8
Responses to ongoing sea level rise and land subsidence include
protection, accommodation, advance and planned relocation

Coastal impacts of SLR can be avoided by preventing new development in exposed coastal locations

(a) No response . (b) Advance . .
224 ' u

(c) Protection

SLR
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Societal choices and actions implemented in the next decade ~ sPuDS
determine the extent to which medium and long-term pathways will
deliver higher or lower climate resilient development (high confidence)
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(a) Generic adaptation pathways for coastal cities and settlements to sea level rise

Generic Examples of
strategies specific measures
Advance New seawards land

claim above sea level

Sea walls, levees,
storm barriers

E Protect
Wetlands, mangroves,
coral reefs
wn Wet and dry proofing

built environment

Floating structures
(experimental, not shown)

Retreat No build zones

Planned relocation

Increasing risk to sea level rise (mean and extremes)



Policy Brief: when will a rise of 2m in sea-levels occur?

How might we adapt?

............................... Pathway (SSP)
........................ scenarios

SSP5-8.5

SSP1-2.6

SSP5-8.5

SSP3-7.0

SSP2-4.5

SSP1-2.6

Thick bars show 17th-83rd percentile ranges, and black circles show median value.
Figure adapted from IPCC AR6.

SSP1-1.9

2050 2100 2150 2200 2250 2300

Mean surface air temperature anomalies in 2081-2100 relative to 1850-1900: average and very likely
range (data from IPCC ARG Table 4.2)

Year by which a rise of 2.0 m above 1995-2014 is projected

Shared Socioeconomic

Temperature
anomalies in °C

4.8 (3.6-6.5)
2.0 (1.3-2.8)
4.8 (3.6-6.5)
3.9 (2.8-5.5)
2.9 (2.1-4.0)
2.0 (1.3-2.8)

1.5 (1.0-2.2)

Early potential occurrence of a 2-m rise of regional sea-level
rise assuming very high greenhouse gas emissions (SSP5-
8.5) and initiation of ice-sheet collapse

[
2020 2040 2060 2080 2100 2120 2140 2160 2180 2200
Decade when 2 m is first crossed

First year of the decade in which a 2m relative sea-level rise is exceeded in different
regions around the globe, based on the 83rd percentile of SSP5-8.5 projections.
Local subsidence may cause an earlier exceedance in some cities.

Initiation of ice-sheet

collapse
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At 1,5°C, the sea-level
commitment is 2 to 3m over
the next 2 millennia

A collapse of large ice-
sheet regions in Antarctica
can not be excluded, even
below 2°C

The likelihood of ice-sheet
collapse increases with
warming

A rapid onset of these
processes could result in
2m sea-level rise in the
early 2100’s.

Pretect ColliCov? @

CRYOSPHERE & SEALEVEL  coqstal climate core services SCOT€



Policy Brief: when will a rise of 2m in sea-levels occur?

How might we adapt?

Coastal adaptation is essential in

addition to mitigation

* We need to start planning now,
accepting uncertainty and thinking short-
and long-term: 2050, 2100 and beyond

* Recognize the choices we face and the

diverse pathways we might follow

Think strategically:
develop a shared
vision for coastal

Link to the Policy Brief:
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CRYOSPHERE & SEA LEVEL . .
coastal climate core services

Raise awareness; improve climate
literacy

Strengthen or create institutions
and governance

Engage with coastal
communitities at risk

multiple private and public
stakeholders on vulnerability
and risk assessments

Establish climate
services to support
coastal adaptation to

& sea-level rise over ™,

decades to centuries

Y

Prioritize options that have high social,
economic and environmental co-benefits,
that arealigned with sociocultural values and
development priorities while leaving options
open

Continuously monitor,
assess and learn from
implemented adaptation
options

Assess early signs of sea-
level acceleration and

coastal adaptation limits Identify all adaptation
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Map past and planned protection and relocation e)
+ progress on an adaptation

pathway to identify Assess the feasibility,

effectiveness and co-benefits
of adaptation options, as well
as their social perception
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Anticipate inland migration >
of coastal ecosystems
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Aim to neither implement too late, nor too

early o

. o“
Implement adap‘a“



