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Overview

* Adaptation definition and principles

Global

* |PCC Global Risk Analysis (from the 6" Assessment
Report, AR6)

UK
* Climate Change Risk Analysis (from the 379 CCRA)

» Adaptation Progress (from the Climate Change
Committee’s 2023 Progress Report)

* Challenges in monitoring adaptation



Adaptation

* Adaptation

* In human systems, the process of adjustment
to actual or expected climate and its effects, in
order to moderate harm or exploit beneficial
opportunities.

* In natural systems, the process of adjustment
to actual climate and its effects; human
intervention may facilitate adjustment to RISKS TO CITIES
expected climate and its effects. AND SETTLEMENTS

BY THE SEA

Coastal
hazards

Vulnerability

Exposure Responses

IPCC (2022) Cities and Settlements by the sea,
6th Assessment Report



https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_CCP2.pdf

Adaptation

* Adaptation

* In human systems, the process of adjustment
to actual or expected climate and its effects, in
order to moderate harm or exploit beneficial
opportunities.

* In natural systems, the process of adjustment
to actual climate and its effects; human
intervention may facilitate adjustment to
expected climate and its effects.

* Adaptation options

* The array of strategies and measures that are
available and appropriate for addressing
adaptation.

* They include a wide range of actions that can
be categorised as structural, institutional,
ecological or behavioural.

Urban adaptation type

Grey/physical MNature based
infrastructure adaptation

Infrastructure; flood protection;
Buildings etc.  temp regulation

Planning and
social policy

land-use;
emergencies;
heritage etc

Climate Resilient Development component

Addresses multiple hazards

Reduces systemic vulnerability

Constrains knock-on
hazard generation

Constrains transfer of risk
to other people and places

Enhances social capital

Enhances livelihood

Enhances health

Ecological benefit

Flexibility post deployment

Deployable at scale

Benefits adaptation in other
Infrastructure systems

Economic cost
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https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_CCP2.pdf

Principles for good adaptation

Integration into other policies

Risk analysis of a range
of futures

(un)observed Extremes

Vision for a well-
adapted place

Funding, Resources,
Monitoring, Research

Thresholds & stress
testing

Opportunities
(inc. net zero)

Avoid lock-in

Interdependencies,
(tele)connections

Inequalities

Climate
Change
Committee



IPCC Global risks for increasing global warming

levels

RFC1: e.g. coral reefs, the Arctic and its Indigenous
Peoples, mountain glaciers and biodiversity hotspots.

RFC2: e.g. risks/impacts to human health, livelihoods,
assets and ecosystems from extreme weather events
such as heatwaves, heavy rain, drought and associated
wildfires, and coastal flooding.

(a) Global surface temperature change

Increase relative to the period 1850-1900

°C
5

RFC3: e.g. disproportionately affect particular groups due

to uneven distribution of physical climate change
hazards, exposure or vulnerability.

RFC4: impacts to socio-ecological systems that can be
aggregated globally into a single metric, such as
monetary damages, lives affected, species lost or
ecosystem degradation at a global scale.

RFC5: e.g. ice sheet disintegration or thermohaline
circulation slowing.

0
1950

Projections for different scenarios

SSP1-1.9

SSP1-2.6 (shade representing very likely range)

SSP3-7.0 (shade representing very likely range)

SSP5-8.5

2000

2050

2100

(b) Reasons for Concern (RFC)
Impact and risk assessments assuming low to no adaptation

RFC1 RFC2
Unique and Extreme
threatened weather
systems  events

_RFC3, RFC4 RFC5
Distribution Global Large scale
of impacts aggregate singular

impacts  events

Risk/impact

- Very high
- High

Moderate
Undetectable

’ Transition range

Confidence level
assigned to

transition

range °

L 2

1 ] ° L ]

L ] L] L]

L]
Low »Very high

Historical average
temperature increase
in 2011-2020 was
1.09°C (dashed line)
range 0.95-1.20°C



Scope

*

ke

IPCC Key risks

120 Risks identified, clustered into
8 Representative Key Risks
Type and level

High
@ Climate (warming) . d
@ WVedium
@ Exposure and Vulnerability Low
o r
aptation
P @ Lo

@ Not fully assessed

Confidence levels
Broadly applicable ®0®® High
(risks are severe pervasively and even globally) ®®  ledum
Specific ] Low
(risks are to particular areas, sectors or groups of
people)

(a) Low-lying coastal systems

(

b) Terrestrialandmarineecosystems
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Inequalities

Hazards

a) Top 50% for all indices d) Bottom 50% for all indices
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Current adaptation Planned adaptation All currently possible adaptation
Inequality <:

Africa

Asia
Central
and South

Asia
North
and East

Australasia

Central
and South
America

Europe

North
America

Small
Islands

Urban Adaptation Gap

Adaptation actions deployed

Adaptation to
rainfriver flooding

e ¢ ¢ ¢ ¢ ©C e e @ @ ©°

=

s I
v [

over

Higher - ------- “
Lower - ........... <

e

Adaptation to

IPCC AR6 WG2 Chapter 6

Higher = Exposed population with highest (20%) income

Lower = Exposed population with lowest (20%) income

storm/coastal flooding

Extreme Frequent  Occasional
events impacts impacts
andfor on on Occasional
v chronic risk wellbeing  wellbeing  discomfort No risk
® ® ® ® (¢} o

The urban adaptation gap

(residual risk after adaptation actions)

Adaptation to
heatwaves

Adaptation to
water security

Adaptation to
food security
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UK CCRA: 61 Risks and Opportunities

Risks to fterrestrial
species and habitats

Risks to fterrestrial
species and habitats from
pests, pathogens and
INNS

Risk to soils from
changing conditions,
including seasonal aridity
and wetness

Risks to natural carbon
stores and sequestration
from changing conditions

Risks to and
opportunities for
agricultural and forestry
productivity

Risks to agriculture from
pests, pathogens and
INNS

Risks to forestry from
pests, pathogens and
INNS

Risks to freshwater
species and habitats

Risks tfo freshwater
species and habitats from
pests, pathogens and
INNS

Risks fo marine
species, habitats and
fisheries

Risks fo marine
species and habitats from
pests, pathogens and
INNS

Risks and
opportunities to coastal
species and habitats

Risks to infrastructure
networks from cascading
failures

Risks to infrastructure
services from river and
surface water flooding

Risks to fransport
networks from slope and
embankment failure

Risks to terrestrial
species and habitats

Risks to fransport from
high and low
temperatures, high winds,
lightning

Risks to health and
wellbeing from high
temperatures

Risks fo people,
communities and buildings
from flooding

Risks fo people,
communities and buildings
from sea level rise

Risks and opportunities
from summer and winter
household energy
demand

Risks to health from
vector-borne diseases

Risks to cultural
heritage

Risks to public water
supplies from reduced
water availability

Risks fo education
and prison services

Risks o business sites
from flooding

Risks to business
locations and
infrastructure from coastal
change

Risks fo business from
disruption to supply chains
and distribution networks

Risks to UK food
availability, safety, and
quality from climate
change overseas

Risks to international
law and governance from
climate change overseas
that willimpact the UK

Risks to the UK from
international violent
conflict resulting from
climate change

Risk to UK public
health from climate
change overseas

Risks from climate
change on international
frade routes

Risk multiplication from
the interactions and cascadg
of named risks across systems
and geographies

Opportunities from new
species colonisations in
terrestrial habitats

Opportunities for
agricultural and forestry
productivity from new
species

Risks to aquifers and
agricultural land from sea
level rise, saltwater
infrusion

Opportunities for
marine species, habitats
and fisheries

Risks and
opportunities from climate
change to landscape
character

Risks to infrastructure
services from coastal
flooding and erosion

Risks to bridges and
pipelines from flooding
and erosion

Risks to hydroelectric
generation from low or
high river flows

Risks to subterranean
and surface infrastructure
from subsidence

Risks to energy
generation from reduced
water availability

Risks to energy from
high and low
temperatures, high winds,
lightning

Risks to digital from
high and low
temperatures, high winds,
lightning

Opportunities for
health and wellbeing from
higher femperatures

Risks fo building falbric

Risks to health and
wellbeing from changes in
air quality

Risks to food safety and
food security

Risks fo health from
poor water quality and
household water supply
interruptions

Risks to businesses from
water scarcity

Risks to business from
reduced employee
productivity- infrastructure
disruption and higher

Opportunities for
business - changing
demand for goods and
services

Opportunities to
marine species, habitats
and fisheries

Risks to offshore
infrastructure from storms
and high waves

Risks to finance,
investment, insurance,
access fo capital

Risk to the UK finance
sector from climate
change overseas

Opportunities for UK
food availability and
exports

Risks to the UK from
climate-related
international human
mobility

Opportunities
(including Arctic ice melt)
for infernational frade
routes

and Assets

Natural Environment

Health,
Communities and
Built Environment

Infrastructure
systems

Business and
Industry

International
Dimensions

Climate
Change
Committee




UK CCRA: 61 Risks and Opportunities

Natural Environment | Health,
and Assets Communities and
Built Environment

@ More Action @ Further @ Sustain Current Action,

Needed Investigation Watching Brief Infrastructure

systems ‘« 8{:’;‘:;2
Committee




UK CCC’s Priority risks for urgent further action

Time period Key policy areas
2020 2050 2100

Risks to the viability and diversity of terrestrial and freshwater
habitats and species from multiple hazards

Risks to soil health from increased flooding and drought

Risks to natural carbon stores and sequestration from
multiple hazards leading to increased emissions

Risks to crops, livestock and commercial frees from
multiple hazards

Biodiversity, soil and water protection
and restoration, environmental land
management, sustainable farming and
forestry, Net Zero, green finance

Risks to supply of food, goods and vital services due to climate
-related collapse of supply chains and distribution networks

Public procurement, business resilience

Risks to people and the economy from climate-related
failure of the power system

Infrastructure, energy, Net Zero

Risks to human health, wellbeing and productivity from
increased exposure to heat in homes and other buildings

Building regulations and strategies, planning
reform

Multiple risks to the UK from climate change
impacts overseas

National resilience, overseas aid, research
and capacity building

Magnitude of risk

/ High / Medium‘« 8&2’:;3

Committee



2023 Adaptation Progress Report

A planning system which Towns and cities

prioritises future climate are prepared

resilience for and resilient

\ to river and

coastal flooding

Urban heat

risks to

towns and

cities are \

mitigated

Towns and cities
are prepared for
and resilient to
surface water
and groundwater

Sustainable and long-
term coastal erosion

management plans | flooding
Delivery and implementation Policies and plans
(outer) (inner)

Good Unable to Credible policles Insufficient policies
progress / evaluate and plars \ and plans

Mix ed Insullicient Partial pokicies /| Limited policies
progress progress and plons - ond plars « gjimate

Comn?ittee



Terrestrial habitats
are in good
ecological health

Freshwater
habitats

are in good
ecological health

Marine and coastal

habitats are in good
ecological health

Climate resilient
commercial fisheries and
aquaculture sector

Climate resilient
agricultural production

Climate resilient
commercial
forestry sector

Disruption to food
and feed import
supply chains due
to climate change is
minimised

Food
security

Vulnerability to
food price shocks

Increased

supply.

Reduced

demand

Interdependancies
identified and managed

Improved system
performance

Reduced vulnerability
of energy assets to
extreme weather

Interdependencies
identified and managed

A planning system which
prioritises future climate

resilience

Urban heat
risks to
towns and
cities are
mitigated

Sustainable and long-
term coastal erosion
management plans

Towns
& cities

L

System level
security of supply

Towns and cities
are prepared

/ for and resilient

to river and
coastal flooding

Towns and cities
are prepared for
and resilient to
surface water
and groundwater
flooding

Interdependencies
identified and managed

System level
resilience

Buildings do not
overheat

Vuinerability of
assets reduced

Telecoms
&ICT

Buildings

Buildings are
prepared for
flooding

is reduced
Interdependancies Asset & system
identified and level reliability of reil
managed network

Asset &
system level Asset &
reliability 59“’°",‘ level
of strategic refiabilty
rosd of sirport
network operetions
Asset &
Asset & system system level
level reliability reliability of
of port operations local roads
Protect population Quality and
health from the impacts accessible healthcare
of climate change delivery during

and utilise potential extreme weather

benefits

Plans & Policies
(inner ring)

O

O
o

Credible
policies & plans

Partial policies
& plans

Limited policies
& plans

Insufficient
policies & plans

Delivery & Implementation
(outer ring)

O Good progress

Mixed progress

Insufficient
progress

Unable to evaluate

Communities
can respond to
climate shocks

Cultural
heritage is
sustained

Community
preparedness

& response

Communities are
prepared for
climate shocks

Public and private
adaptation
measures are
implemented to
minimise risks to
business sites

Supply chain
risks are
identified and
managed

Risks and actions
are disclosed -
and managed by
businesses

Businesses
have access to
insurance and
capital including
for adaptation

Productivity
losses due

to physical
climate risks
are minimised

All financial institutions
incorporate physical
risks into financial
decision making

No viable adaptation
project fails for lack
of finance

Risks and actions
are disclosed and
managed by financial
institutions

UK financial services
are a global leader in
adaptation

Plans & Policies
(inner ring)

O

O
(o)

Credible
policies & plans

Partial policies
& plans

Limited policies
& plans

Insufficient
policies & plans

Delivery & Implementation
(outer ring)

O Good progress

Mixed progress

Insufficient
progress

Unable to evaluate

Climate
Change
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ssiient to future climate risks

i for ar

Urban heat risks to
Towns and Cities
are mitigated

Places are prepared for and
resiient to riverand coastal
flooding

Places are prepared for
and resiient surface water
and groundwater flooding

Sustainable and long-
term coastal erosion
management plans

Monitoring progress

« People and buldings atrsk * People and buildings af risk « People and buildings ot sk « Extent of the urban heat
_ . . . « Ruildi - P 2 - ;. island effect
Sustainable and climate-resiient working land and seas 8 Buildings befter profected by defences Extent of urbanimpemecble surfaces Funding f:oqmned to support :
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production forestry sector fisheries and aquaculture sector 9] opproaches installations in uban
- Livestock mortality (%) ond crop failure - Areg of commercic! forestry under = UK fish stocks maintgcined ot healthy Ho] « Coverage and qudlity of waming Qaregs
{per hectore ] due fo climate impoofs. sustcinable adaptive stotus g systems
= Abundance and diversity of pollinctfors monocgement meefing UK Forestry | |« UK cquoculiure stocks healthy and (Dj‘ A A A A
ona pest predotors Stondord resilient (0}
oz

- Freshwaoter, marine ond estuorine A planning system which prioritises future climate resiience
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) o .
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domoge fo notive biodiversity]

Proportion of new developmentsin flood riskzones
Planning applications granted against flood risk advice

« Number and type of retrofit green infrastructure interventions
installed

* Investmentin adaptation interventions

« Arec of ogroforesiry, hedgerows, buffer sirips and
speciessioh field margins

.

Proportion of new developments with flood resiience and
cooling measures

* Reduced use of pesfoides/ synthefio ferfisers - Genetic diversity ond species Responsible pracfices

diversity of fress in commerciol
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Traffic flow

2. Quayside
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Traffic disruptions on the 28th June 2012
Newcastle B1318 Great North Rd
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4. Chilingham Rd.

Traffic disruptions on the 28th June 2012
Newcastle A167 Tyne Bridge
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Normal Traffic
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Output data: Image description Output data: Object detection

“A couple of men in orange vests e

'outdoor' with confidence 99.61%
standing in a flooded street” [rehicler]wieh confidence 99.56%
and vehicle' with confidence 99.31%
person’|with confidence 98.33%
car' with confidence 97.90%
‘clothing’ with confidence 97.63%
'wheel' with confidence 95.49%

Incident manageme

'high-visibility clothing'| with confidence 89.45%
[ ford| with confidence 87.05%
emergency service |with confidence 85.32%

esa S;::]:ne GNSS with confidence 72.91%
.'a,\ \ Satellites ground’ with confidence 57.31%
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Exam question...

* Food and water security (inc. supporting ecosystems)
* Living standards (inc. buildings and infrastructure services)

* Low-lying coastal systems

* Use of remote sensing data well established in many sectors for hazard /
risk mapping
* A key general question for all sectors is whether our adaptation is effective

* Conversations between adaptation sectors/CCl expertise needed to explore:

* Adaptation outcome

* Measurable variable

* Spatial x Temporal resolution

» Data/modelling -> Adaptation insight



Iransition to Net Zero requires rtundamentally

change of our land, cities, coasts, infrastructure —
and risks
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Source: www.carbonbrief.org Source: Renewable Energy Hub



Our systems must be resilient T
after this transition .
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for adaptation to a changing climate
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