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Disclaimer

Although every effort has been made to ensure the accuracy of the material contained in
this publication, complete accuracy cannot be guaranteed. Neither the Environmental
Protection Agency nor the author(s) accepts any responsibility whatsoever for loss o
damage occasioned, or claimed to have been occasioned, in part or,iasfudl
consequence of any person acting or refraining from acting, as a result of a matter
contained in this publication. All or part of this publication may be reproduced without
further permission, provided the source is acknowledged.
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Executive Summary
Introduction

LNBtlFyRQa Of AYIGS A& OKI y3AAy 3 udpcedentsllS 6 A G K
and it is now established fact that human activities are resulting in the warming of our

Ot AYIFI(S aeaisSvyo h@dSN) GKS 1 ad OSyddzaNEX
patterns of precipitation changing, and rising sea levels. Theseeshangur average

climate conditions are also being reflected in changes in the frequency and severity of
SEGNBYS 6SIGKSN) SgSyiliad tNp2aSOlAzya AYRAC
continue and intensify, with far reaching consequences for its@maent, economy,

and society.

LNBfFYRQa FANRG blOA2YyLI € [ fTAYFGS [ KIFy3S
comprehensive national overview of the potential risks and opportunities posed by
climate change for Irelandt will play a critical role in meeting national policy objectives

and supporing sectoral and local authority climaselaptation planningrocessesThe

NCCRA integrates scientific and technical knowldbenput from expert stakeholders,

to identify, assess, and prioritise climate change risks to build a comprehensive
understanding of risks.

The NCCRA is delivered through three reports

1 A Summary for Policymakevkich catains a summary of polieglevant aspects
of the NCCRA in ndachnical and accessible language

1 A Main Reportthis repor) which provides an overview of the methodology,
findings, and recommendations to improve climate risk assessments

1 A Technical Repovthichsets out the evidence base for the NCCRA and further
detail on the risk assessment findings, including descriptions of exposure,
vulnerability, and consequenaad outlines knowledge gaps

Approach

To assess climate risk for Ireland, the NCCRA adopts a systematjcaetiative risk
assessment approach delivered through three stages:

i1 Stage identifiedthe range opotential risks and opportunities for Ireland posed
by climate changeand prioritisedhesefor further detailed assessmeas part of
Stage 2

i1 Stage Aindertook a detailed assessment of the identifisétsconsidering both
the timing and spatial extent of potential impacts determine the level of
consequencef each risk were to occuacross2 climate scenarios and for the
present day, migentury andate century
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i Stage 3 identi#id current and planned adaptation measures to manage the
identified risks and determimghe level of decision urgency for each risk based
onongoing and planned actions

The NCCRA assesses risks across nine systems that repesssmdlly important
functionsacross the natural, social, infrastructure, and economic domains that support
human activity in Ireland. The systems include Biodiversity and Ecosystems, Built
Environment, Economy and Finance, Energy, Food Production and Supply Chain, Health,
Marine andCoastal Ecosystems, Social, and Water Security. This systems approach
recognises that there are strong interlinkages and interdependencies between systems.
Therefore, consideration is given to the potential for cascading risks to occur, where the
impact d a risk on one system results in impacts on another system.

Assessment of the ridkvel posed to each system was considered across two climate
scenariox; a moderate emission®RCP 4.5nd high emissions scena(RCP 8.5), and

three time horizong present to 2030, migtentury, and latecentury. Potential impacts
associated with each risk is determined based on the level of consequence for the system.
The NCCRA integrates consequence ratings into a decision urgency framework, inclusive
of adaptation effectivenessp describe the need for action to be taken orcleaisk

within the next five years.

Findings of the NCCRA

Stagel identified a total of 115 risks for Ireland across mimee systems The more
detailedStage Zanalysisleemed43 of these risks to b&gnificantin terms of impact at

a national levelStage 3 then investigatetid effectiveness of completedngoing and
planned adaptation activities addressing these risks. A total of nine risks were identified
as priority risks, fouof which were classified @asquiring urgentction within the next
five years to offset substantial impacts in the short termd @otentially critical impacts

in the long term. Theriority risks identified as needing more actava:

1 Risk of disruption and damage to energwnsmissionand distribution
infrastructure due to extreme wind

1 Risks of disruption and damage to communication infrastructure due to extreme
wind.

1 Risk of disruption, damage, and loss of transport infrastructure due to sea level
rise, coastal erosion, and coastal flooding

i1 Risk of damage and loss of buildings due to sea level rise, coastal erosion, and
coastal flooding

Over the coming decades, the proportion of the 43 significant risks that move in
consequence rating from limited to substantial to critical and to catastrophic increases.
Under both scenarios the majority of risk are currently rated limited or substahisal,



EPA National Climate Change Risk Assesskh&intReport

changes to substantial and critical by 2050, and to substantial, critical and catastrophic
by 2100. Beyond 2050 the divergence between the medium and high emissions scenario
also becomes increasingly apparent.

Risks in a system also have the potential to cascade and impact upon other dystems.
example, extreme winds during Storm Darragh in December 2024 and Storm Eowyn in
February 2025 resulted in damage and disruption to the energy system resulting in loss
of power to approximately395,000 and 88,000 households, farms and businesses
respectively This also led to cascading impacts on other sectors, including
communication networks and water treatment and supply. The NCCRA identified the
cascading impacts aiss systems, with the Biodiversity and Ecosystem, Economy and
Finance, Health, and Social systems being particularly impacted by risks from other
systems.

It should be noted that the current main risk drivers for some risks are existing
environmental pressures, such as pollution and habitat destruction, or population
growth. However, these pressures will be increasingly compounded by climate impacts
as timegoes on.

The NCCRA also identifies potential transboundary impacts for Ireland related to food
security, supply chains, economic stability, and human mobility that may result from
impacts of climate change that occur outside the state.

While there are significant risks from climate change, there are also potential for
2L NI dzyAGASaE (2 SyKFyOS LTNSNCERARIOfiedNded A £ A S
LRGSYOaArf 2LIR2NIdzy AGASAE a | NBadzZ & 27F LI
opportunities include:

1 Increased tourism and expansion of outdoor activity tourism,
Increased hydropower generation.
Increased shellfish growth and diversity of marine species.

Increased growing season and improved livestock nutrition and grazing.

== == =2 =

Improved mental and physical health by increased time spent outdoors and
reduced coléerelated deaths.

Conclusions arldecommendations

The NCCRA provides the first sgomntitative national climate change risk assessment

for Ireland by identifying, assessing and prioritising climate risks for Ireland. This provides
a comprehensive evidence base to inform policy and support the developrhen
Sectoral Adaptation Plans and Local Authority Climate Adaptation Plans. More broadly,
the NCCRA can support understanding of climate risk and adaption planning across
government, businesses, and communities. Recognising the iterative nature of climate
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change risk assessment and adaptation planning, the NCCRA makes recommendations to
strengthen future iterations of the NCCRA. The recommendations are split between
those that enhance the methodology and scope of the NCCRA, and those that would
develop theevidence base for assessment.

Recommendations which would improve the scope and methodology of the NCCRA
include:

1

Further integration of nowlimatic drivers, such as future changes in population,
land use, and urbanisation.

Incorporation of transition riskas they interact with physical risks and are
essential for understanding the full range of challenges and opportunities in
moving to a lowcarbon, climateesilient economy

Inclusion of financial quantificationéstimat the costs of climate risks, including
damages, disruptions, and adaptatito strengthen consequence assessments
and support the prioritisation of actions

Expanding transboundary risk assessmieyitevaluating their consequence,
uncertainty, decision urgency, and their direct and indirect impacts on other
systems

Evaluation of compound and aggregating risksleveloping methodologies to
capture the impacts of multiple, concurrent or sequential hazards, thereby
improving the understanding of overall risk consequence

Recommendations to develop the assessment evidence base include:

1

Enhance climate and hazard data by ensuring consistency in spatial and temporal
coverage, scenarios, and formats to improve integration and comparability across
hazards.

Improve exposure and vulnerability data through detailed mapping of assets,
functions, and thresholds, including seemnomic and environmental
sensitivities.

Develop future projections for changes in exposure and vulnerability using
national planningpoliciesand global climate scenarios to strengtlesessment
of future consequences

Establish a climate impacts register to systematically record the social,
environmental, and economic impacts of extreme events, supporting more
informed risk assessments.

Develop a standardised approach to assess adaptation effectiveness by building
an evidence base of existing and planned actions, enabling consistent evaluation
of resilience and informing future risk consequence assessments.

10
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Introduction

LNBtlIyRQa OfAYFGS A& OKFy3IAy3a Ay fAYS GA0CFK
human activities are resulting tine warming of our climate system.

h@SNJ 0KS fFad OSyddzNE I L Netigitafiohatterr@havey | G S K
already changg and are projected to change furtheand sea levels are rising. These

changes in our average climate condif@me also being reflected in changes in the
frequency and severity of extreme weather events.

Climate change projections suggest that these changes will continue and intensify into
the future. Thee changeswill impactL NS | Yy RQa ai2ndiMradzSysténisS a
incurring huge costs to our economy and socifityerefore, there is an urgent
requirement to plamow and well into the futuregndto implement adaptation solutions

to reduce these risks and take advantage of opportunities. Evidévased Climate
Change Risk AssessmentSR&s) are an essential foundation on which to build effective
and rolust actiors, for instancethe European Union Climate Risk Assessiiidh€RA)

In Ireland, significant progrebas been madé understandng climate change risks at
local and sectoral scalethrough the development of the Nationahdaptation
Framework, Local Authority Climate Action Plans and Sectoral AdaptationAP kues
National levelglimate change projecti@nhave been developed by Met Eireawhile
the OPW providaletailed floodmapping A wide range of otheorganisatios and
research projects hawdeveloped local and regional scalalysis of climate change risks
and adaptation.

¢KS 9t! Qa {01 G4S 2 ¥conclkdes tRayi@andlBugt Yndndde a riyeJ2 NJi
of existing environmental issues and rjsksluding those associated with the energy
transition, biodiversity loss, water quality, transition to a circular economy, harmful
exposures to humans, and insufficient investment in infrastructure. The impacts of
climate change are alreaéyacerbatingr will begin to exacerbate many of these issues

as the century progresses. Understanding where, how, and when this is likely to occur is
vital if we are to manage these risks and achieve a truly sustainable society.

In the context of these developmentkg Irish Governmentas recognised theeed to

develop a consistent national climate change risk assessment for Ireland which identifies

and prioritises climate change risks, both within and across sectors, and provides a basis

for the development of consistent and integrated national and daptation plans and

0N GSIASad ¢KAE YSSR A& SELXAOAGEE NBO23
I OA2Y t CHNIEBNH REDPE 2L L NBT IrigkRaSsissmeht(i A 2 y |
capacity to identify the priority physical risks of climate change to If@saddiction 11

1 Environmental Protection Agency (202ANB t | yRQa {GFGS 27T .(Atafabl®@atFANRY YSYy (i wSLE
https://www.epa.ie/ourservices/monitoringassessment/assessment/statéenvironmentreport-/

11
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of the National Adaptation Framewdievelopterative NCCRA process and associated
guidance to underpin sectoral risk assessment and adaptation pl€nning

LNBfFYRQa FANBRG blraAz2ylrt [/ fAYFGS / KFEy3aS wai
2024 and 2025t focuses on the risks to Ireland from hazards caused, intensified, or
influenced by climate changeThese includboth acute hazards, such as fluvial flooding,
heatwaves and wildfiresand chronic hazardssuch asrising sea levels, changing
precipitation patterns, and loAagrm temperature shifts. The NCCRA adopted a
systematic serajuantitative risk assessment process to advance national understanding

of climate change riskihat supports the identification, assessment, and prioritisation of

climate change risks. The NCCRA integrates scientific and technical knowledge, and input
from expert stakeholders to provide for a comprehensive understanding of climate
change risks.

LNEflyRQa FANARG bl GA2YI f [ £tAYLFGS /[ KFy3Ss
comprehensive national overview of how Ireland might be impacted by climate changes.
Led by the EPA with extensive stakeholder input, the NCCRA:

1 Identifies, ranksand prioritises national climate change risks

Identifies areas where action needs to be prioritised to make Ireland more
resilient to the impacts of climate change

i Suppors the prioritisation of adaptatiomelated investments in infrastructure
and improve the robustness of policy development in clirsatesitive sectors

i Provides a consistent evidence base on which to inform the development of the
National Adaptation Framewaqr8ectoral Adaptation Plans, and further iterations
of Local Authority Climate Action Plans

i1 Provides a national reference for conducting and updating sectoral, local, and
other stakeholder adaptation plans in Ireland

1.1 Summary of Outputs

Theoutputs of the NCCReomprisethree reportsand a national risk register for Ireland
(Table1.1). The purpose of thtNCCRA Main Reppihtended for researchers and
practitioners, is to provide an overview of the methodology, key findings, and
recommendation®f the NCCRA he National Climate Change Risk Register proaides
summary othe riskinformationfor each systensuch as the consequence, confidence,
anddecision urgencgyand san Appendix of the Main Report.

2 Semiquantitative climate risk assessments builds upon qualitative CCRAs and are often based on nationally
consistent sources of climate change in combination with qualitative information (assigned a numeric value), expert
judgement and elicitation andaeholder knowledge. They provide for the identification and prioritisation of

national climate change risks to assess adaptation urgency.

12
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The NCCRA Summary Report for Policy Makers provides a concise summary- of policy
relevant aspects of the risk assessmeted at government officials and decision
makers.The NCCRA Technical Repatended for sectoral and technical expeldsis

out the evidence base for the assessment and further detail on the risk assessment
findings, including knowledge gaps for each system as well as qualitative descriptions of
exposure, vulnerability, and consequence.

Tablel.1: Overview of the NCCRA reports and their purpose.

Report Purpose

Summary Report  Concise summary of policglevant aspects of the risk
for Policynakers assessment in netechnical and accessible language

Main Report Provides an overview of the methodology, findings, and
(this report) recommendationsd improve climate risk assessments

This report sets out the evidence base for the assessment atr
further detail on the risk assessment findings, including
knowledge gaps for each system and qualitative descriptions
exposure, vulnerability, and consequence.

Technical Report

The NCCRA was undertaken between January 2024 and April 2025 and therefore reflects
the understanding of climate risks based on the best available evidence thising
period. Climate risk assessments are inherently iterative processes, designed to evolve as
new data, scientific insights, and societal developments emAogerdingly, this
iteration of the NCCRA should be regarded as a foundational referencegomifttrm

climate actionrather than a static or exhaustisgssessmentHowever, wile future
NCCRAs will enhance and deepen our understanding, they are unlikely to fundamentally
alterthe risks identified here

13
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Summary othe NCCRApproach

The NCCRA Methodologsas initially based on similar sequantitative approaches
such as the UKCRA aNdw Zealand CRAndwas furtherdeveloped with input from
expert stakeholders. Brmethodology outlines the approach for delivering the NCCRA,
combining scientific and technical information with stakeholder engagement to inform
the assessmeniThe NCCRA was delivered through three stagesummarisetbelow
Figure2.1 and inFigure2.2. In the following sectioan overview of the methodology is
provided however, thiél\CCRA Methodolod®eport(EPA, 2024contains further detalil

on the approach.

STAGE 1: 2:
SSMENT STAGE 3:
@ :%Elwsll?smgm‘ KS & ﬂ ADAPTATION AND
OPPORTUNITIES RTUNITIES o DECISION URGENCY

Identified risks and Examined the 115 climate Assessed existing
opportunities for Ireland. risks in terms of timing, spatial adaptation measures and their
extent and cascading impact. effectiveness for reducing risk.

Prioritised these for Determined the level of Assessed the urgency for
detailed assessment. consequence of each risk for two making adaptation decisions.
climate scenarios and three
time periods.

115 risks and 7 Detailed information on risks Identified 43 significant
opportunities for further based on level of exposure, risks and 5 opportunities
detailed Stage 2 assessment. vulnerability, and timing of for Ireland.
potential impact.

Figure2.1: An overview of the three stages of tNational Climate Change Risk Assessment.

Stage Risk and Opportunity Identification
The purpose of Stadewas to:

1 Examine potential risks and opportunities Ireland posed by projected changes in
climate hazards, exposure and vulnerability

9 Prioritise risks and opportunities for detailed assessment.

This was achievatirough a review chcademic literature andational and international
reports(e.g.,TRANSLATE Climate Projections, Irish Climate Change Assessment, Sectoral
Adaptation Plans, LocAlthority Climate Action Plansl Climate Risk Assessméat
developinitial risk and opportunity statementghich were then ranked ad prioritised

in consultation with technical and sectoral expe@age 1 resulted ian initial risk and
opportunities register that includetl15 risks and7 opportunities forfurther detailed
assessment as part of Stage 2 activities.

14
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Stage 2 Risk and Opportunity Assessment
The purpose of Stage 2 was to:

i Assess th&15risksin terms of timing and spatial extent of potential impdhtsugh
further investigation of hazard, exposure and vulnerability

1 Determine the level foconsequence of each risk if it were to occur across future
climate scenarios aritiree time periodsdurrent, mid-century, andate century).

Stage 2 focused on expiog the determinants ofrisk fazard, exposure, and
vulnerability. Where possible, geospatianalysis wasconducted to supportrisk
evaluationacrosgwo climate scenarios (RCP8.5 and RCRAdhree time periodgsee
Section2.1.2 for more information on climate scenarioshAdditionally, a level of
confidence for the hazard and consequeaspectsf each riskvasdetermined based
on the level of agreement and robustness of the evidence base.

Stage 2 resulted ithhe development of detailed informatidar each riskcaptured within
arisk and opportunity registeand incidedthe assesment ofthe consequence of each
riskfor current, midcentury, andate century, across two climate scenarios.

Stage Adaptation and Decision Urgency
The purpose of Stage 3 was to:
1 Identifycurrent and planned adaptatianeasures@ managethe identifiedrisks

{ Categorisethe identified measures OO2 NRAY 3 (2 (i KRliamilityQ &
Resistance, Recovery and Response, and Redupdancy

i Determinethe level of decision urgendyr each riskbased on existing capacity.

Stage 3 focussed @ssigning each risk a decision urgency categ@iyheir More Action
Needed, Further Investigation, Sustain Current ActmnWatching Brief.Through
stakeholderengagement(surveys and Hperson workshops), thexistingor planned
measuregin placewithin the next five yeajghat reduce risks were identifiggee the
NCCRA Technical Report for further informati@fi}h this information, along witthe
level of consequencand confidence, a decision urgency was assigned.

Stage 3 resultenh the finalnational climate risk registeronsisting of national risks and
opportunities with each risk consisting thfe magnitude of consequence for each future
time horizon and the decision urgency required to manage each of the risks to an
acceptable level

15
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by climate change?

© Development of risk
statements

® Based up on an ‘elements at
risk” approach, e.g. Electricity
Network

Draft national
climate risk register

What could the consequence

of these risks be?

@ Magnitude of Consequence of
identified risks assessed over
future time horizons and with
RCP8.5

® Confidence in assessment
determined

Purpose Future time horizons and under Undertake a semi-quantitative Consider existing and planned
an RCP8.5 scenario assessment of priority risks, adaptation measures and the
accounting for hazard, exposure, adequacy of these in minimising
and vulnerability, to support Stage risks to an acceptable level
3 assessment
I
Input @ Existing Information @ Existing Information @ Existing Information
© Expert Interviews @ Geospatial analysis © Geospatial analysis
© Stakeholder Workshop @ Expert Interviews © Expert Interviews
@ Stakeholder Workshops @ Stakeholder Workshops
L
Process How could Ireland be affected Where and when might What is the management status

these risks be realised?

@ Climate impact chains
developed for priority risks
accounting for hazard, exposure
and vulnerability to enhance
understanding
of risks

® Spatial assessment of priority
risks (hazard, exposure and
vulnerability) undertaken for
current period, 2050, and 2100
time horizons and RCP4.5 and
RCP8.5 climate scenarios

© Magnitude of Consequence
scores updated

of current and future risks?

Review and identification
of ongoing and planned
adaptation actions

Assessment of adaptation
action using Risk Bowties

!

Identification of current and
future adaptation actions

What is the urgency
of action?

® Risks assessed in terms
of urgency of action (More
action needed, further
investigation, sustain current
action, watching brief)

An initial national climate risk
and opportunities register
which prioritises climate
change risks

Revised climate change risk and
opportunity register based on
level of exposure, vulnerability
and timing of potential impact

A final national climate risk
register, accounting for existing
and planned adaptation,
prioritised based on decision
urgency

Figure2.2: An overview of the three stages of the NCCRA Methodology
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2.1 KeyElements othe NCCRApproach

The following key elements are integral to the approach used withiN@@RAas they
provide a structured framework for evaluating climate change impacts and informing
decisioamaking processes. Eaohthe followingelemens is explained in more detail
below

Definition ofClimate Risk

ClimateChangeScenarios

Systems

Consequence

Decision Urgency

= =4 =4 4 -4 -

Stakeholder Engagement

2.1.1 Definition of Climate Risk

The NCCRA follows the conceptual risk framework for climate change risks used in the
Intergovernmental Panel on Climate Change (IPCC) Assessment Repo(tRBRSH)
2023).1In this framework, risk is a function of climate hazards, exposure to the hazard,
and vulnerability of theystento the effects of the hazardFigure2.3andTable2.1). Risk

is defined as the potential for adverse consequences for human or ecological systems.

Realised risks
(Observed impacts)

Exposure

Actions to reduce hazards, exposure

and vulnerability Hard limits to adapt
Solution space for Climate
o= Resilient development Residual risks (i.e. after adaptation)

Figure2.3: Risk is a result of the interaction of climagtated hazards with the vulnerability and exposure
of human and natural systems (amended fi®€C, 2032

W
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Table2.1: Definitions of the risk determinants from theergovernmental Panel on Climate Change (IPCC)
Risk Framework

Risk Determinant Definition

The potential occurrence of a natural or humaduced
physical event or trend that may cause loss of life, injur

Hazard other health impacts, as well damage and loss to propert
infrastructure, livelihoods, service provision, ecosystems
environmental resources.

The presence of people; livelihoods; species or ecosyst
environmental  functions, services, and resourc
infrastructure; or economic, social, or cultural assets in pl
and settings that could be adversely affected

Exposure

The propensity or predisposition to be adversely affec
Vulnerability encompasses a variety of concepts inclu
sensitivity orsusceptibility to harm and lack of capacity
cope and adapt.

Vulnerability

The potential for adverse consequences for human
ecological systems, recognising the diversity of values
objectives associated with such systems. In the conte:
climate change, risks can arise from potential impact
climate changeas well as human responses to clim
change.

Risk

2.1.2 Climate Scenarioand Projections

Within the NCCRAIsks and opportunities have beassessed usirdjfferent scenarios
of climate change, reflecting differeplausiblefutures all of which are considered
possible depending on the amounts of GHGs emittétde years to comeA scenario is
a plausible description of how the future may develmsed on a set of assumptions
about keyfuture socieeconomic developmensuch as population growtleconomic
trends and technological developmerthe NCCRA used a haghissions scenario
(RCP8.3nd a moderate emission scenafiRCP4.5)

To project and explore credible future climates, @eupled Model Intercomparison
Project(CMIB a project of the World Climate ReseaRtbgrammdWCRPhaspublished
extensive climate model simulations which give an understanding of what future changes
are likely across a range of variables for the emission scenarios globalyMTPe
simulation which were used in théfth IPCC Assessment report (ARB® based on

3These scenario corresponds to a radiative forcing of approximately 8.5 W/m2 and 4.5 W/m2 respectively by the end
of the century.

18



EPA National Climate Change Risk Assesskh&intReport

Representative Concentration Pathways (RCPs) which provide scenarios of possible
future emissions trajectories that encompass a range of possible climate fultwees.

IPCC AR5 (IPCC, 2014) used four Representative Concentration Pathways (RCPs) to
represent different levels of climate change: RCP2.6, RCP4.5, RCP6.0, and RCP8.5.

Global average surface temperature change

(a) (relative to 1986-2005) Mean over
| 2081-2100
6 1 L | L L 1 1 1
4 ] B _
] 39 :
Y 24 - e
= 7 » o
()
i [
i | )
=t O
0 32 [ o 6 g
] - o3
o
] - g
_2 I | | I I I I I I
2000 2050 2100
Year

Figure2.4: Global average surface temperature change from 2006 to 2100 as determined byaugti
simulations from the IPCC AR5 for RCP2.6 (blue) and RCP8.5 (red) with a measure of uncertainty provided
(shaded). The mean and associated uncertainties averaged @/ERPP00 are given for all scenarios as
coloured vertical bars at the rightand side of the figur@PCC, 2024

Met Eireann has refined these global projections to develop projections for Ivetactu

enables localised risk assessments to be undertaken.
The NCCRA considers two of these RCPs:

1 RCP8.5a high concentration pathway characterised by increasing GHG emissions
driven by a lack of policy changes to reduce emissions. This pathway represents
increased use of land for agriculture, a heavy reliance on fossil dnelsa high
energy intensity with a low rate of technology development (NIWA, 2019)

1 RCP4.5a moderate concentration pathway consistent with low levels of emissions
achieved through ambitious emissions reduction strategies. This pathway represents
implementation of stringent climate policies, with a loveeergy intensity, strong
reforestation &d decreased land for agriculture due to improvements in crop yields
and dietary changes (NIWA, 2019).

RCP8.5 was used to screen risks in Stage 1, while Stage 2 considered risks under both
RCP8.5 and RCP4.5.
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Standardised climate projections for Ireland based upon Shared Socioeconomic Pathways
(SSPs) employed through the sixth IPCC Assessment Report (AR6) are currently not
available for Ireland and have not been uséithin the NCCRA

2.1.3 A SystemsBasedApproach

The NCCR#Aethodology adopts a systerbasedapproach toclassify,identify, and
assesgisks and opportunitieswithin the NCCRA, a system is defined as a group of
interacting or interrelated elements that provide nationally important functions
(DCCEEW, 2023). The systems employed in the NCCRA are varied dacdetealtand

are based on the EU Climate Risk Assesdimenisure alignment and consisteratythe
European levelThe systems within the NCGR&ude Biodiversity and Ecosystems, Built
EnvironmentEconomy and Financénergy, Food Prodtion and Supply Chain, Health,
Marine and Coastal Ecosystems, Social, and Water S€@atilg2.2). These systems
encompass the wide range of natural, physical, and human elenwgmt$h make up
LNBftlIyRQa yladz2NIt ¢2NI R a20ASGezx FyR S0O2y
Each of the systems ifable2.2 are made up of a series of sapstems. Subystems
describe distinct elements of systems. For example, the sy@&eiih Environmerfds
made up of four different subystems which describe the built wortdbuildings,
communication infrastructure cultural heritage, recreational amenities, transport
infrastructure, and water services infrastructufable2.2 shows the systems and their
related subsystems, employed as part of the NCCRA.

The elements within each system will evolve in the fytarezsponse to environmental,
societal, technological, economic, and policy drivers that will differ across low, medium,
and high emissions scenarios. For example, under a low emissions scen&#ioetHe
system is projected to transition to a new low carbon electricity system (generation,
storage and network).

Each of the suBystems ifTable2.2 are comprised of elements at risk. Elements at risk
are objects, persons, animals, plants, activities, and processes of value tg treland
may be exposed to climate change and potentially impacted, negatively or positively,
directly, or indirectly. For instance, within the Built Environment system, and under the
transport infrastructure susystem elements at risks include road, rail, ports/harbours,
and airports/runways. Another example would be within the Biodiversity and Ecosystem
system, where the forest stgystem is made up two elements at rigkanaged forests

and unmanaged forests.
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Table2.2: The systems usedslithin the National Climate Change Risk Assessment.

System

Biodiversity and
Ecosystems

Description

Encompasses diverse natural habit
and their ecological functions

Subsystems

Forests, Freshwater  Systen
Peatland, Terrestrial Ecosystems

Built Environment

Includes human structures ar
systems supporting daily life

Buildings, Communication, Cultut

Heritage, Recreational, Transpc
Infrastructure, Water Service
Infrastructure

Economy ad Finance

Includes finane, insurance and
publiceconomic stability

Finance and Insurance, Econor
Stability

Energy

Covers the production, conversior
and distribution of energy resources

Energy Generation and Conversic
Energy Transmission and
Distribution

Food Production and

Involves the processes and syste

Food Production, Supply Chain

Supply Chain for growing and distributing food
Pertains to medical services al

Health . Healhcare Human Health
overall human welbeing

Marine and Coastal Relates to oceanic and coas: Coastal Ecosystems, Maril

Ecosystems habitats and their biodiversity Ecosystems
Focuses on the availability a

Water Security management of water resourcder | Water Supply
domestic and nomlomestic use

. Encompasses societal structures & .

Social Governance, Society

governance systems
2.1.4 Consequence

Climate change risk assessmesduires an emphasis on potential consequence rather
than likelihoodRisks were rated with referencettee three determinants of risk (hazard,
exposure and vulnerabilitylsing magnitude of consequence critebased on theEU
CRAEuropean Environment Agen@024). Figure2.5 below stows the magnitude of
consequence criteria to be employed as part of the NCCRA.

The level of consequence for each risk is based on the following criteria:

1 DamageThe level of losses or harm caused by the risk. Losses and harm are wide
ranging and can include economic damage, impacts on people, and impacts on
natural capital, species, habitats, and heritage
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i1 System Functionalityche degree to which the risk affects the system's ability to
perform its intended functions

1 Extent and Pervasivenes$he scope of the risk's impact, indicating how
geographically widespread the effects are within the systamd the degree to
which multiple elements within a system are affected

i Cascading EffectShe potential for the risk to cause secondary impacts to occur
as a result of the initial risk event, which can propagate through interconnected
systems leading to additional impacts.

Risk Severity Damage System Extent and Cascading Effects
Functionality | Pervasiveness

Catastrophic Very large and frequent  Irreversible loss Very large extent Irreversible cascading
or very high effects beyond system
pervasiveness boundaries

.. ' |/
Critical Large and frequent Long-term Large extent and high Long-term cascading
disturbance pervasiveness effects beyond system
boundaries
Substantial Substantial losses Temporary Moderate extent or Temporary cascading
or moderate pervasiveness effects beyond system
disturbance boundaries

Limited Limited or rare losses No significant Limited extent or No cascading effects

disturbance pervasiveness beyond system
boundaries

Figure2.5: Magnitude ofconsequenceriteria based on theU CRAEuUropean Environment Agency,
2024).See Appendix A for additional criteria.

2.1.5 Decision Urgency

The NCCRA uses decision urgency ratings to identify the need for adaptation -decision
YI1TAYy3d ! NBS yaOneasweiof thesldgres/t&vidich fdrthed action is needed

in the next five years to reduce a risk or realise an opportunity from climate £hange
(Committee on Climate Change, 2022). There are four levels of urgency described in
Figure2.6. Informed by risk identification, hazard confidence, consequence confidence
and current adaptation effectiveness. A level of Decision Urgency was assigned to each
risk(see Appendix B for tigrocess to allocate a decision urgency)
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More Urgent

Risk Severity Damage A

More Action New, stronger or different Government action, whether policies, implementation
Needed activities, capacity building or enabling environment for adaptation — over and

above those already planned — are beneficial in the next five years to reduce
climate risks or take advantage of opportunities. This will include different
responses according to the nature of the risks and the type of adaptation:

Addressing current and near-term risks or opportunities with low
and no regret options (implementing activities or building capacity).

Integrating climate change in near-term decisions with a long
lifetime or lock-in.

Early adaptation for decisions with long lead-times or where early
planning is needed as part of adaptive management.

Further On the basis of available information, it is not known if more action is
Investigation needed or not. More evidence is urgently needed to fill significant gaps

or reduce the uncertainty in the current level of understanding in order to
assess the need for additional action.

Sustain Current Current or planned levels of activity are appropriate, but continued
Action implementation of these policies and plans is needed to ensure that the risk

continues to be managed in the future.

Watching Brief The evidence in these areas should be kept under review, with continuous

monitoring of risk levels and adaptation activity (or the potential for
opportunities and adaptation) so that further action can be taken if V
necessary.

Less Urgent

2.1.6

Figure2.6: The criteria to assign urgency to each risk (Committee on Climate Change, 2022).

Stakeholder Engagement

Stakeholder engagement formed an integrait of the NCCR/A&takeholders identified
for participationwere drawrfrom all adaptation sectorsnd included agencies, partners
and organisations directly involved in climate changeansgladaptation Consequently,
four stakeholder groupgarticipated throughout the NCCRgee Appendix C for more
information on the organisations within each graup)

l

Project Steering Committeeascentral to guiding théighlevelstructure as well
asprovidingstrategic direction of the NCCRA

Climate/SocigeconomidExpertWorking Grouprhis working group consisted of
organisations, agencies, and bodiwekich develop and provide climate and/or
socieeconomic information that inforedthe development of the NCCRA

ThematidExpertworking Grouphis working group was made uparfanisations
and bodies which will be using the output of this séiskessmentThis group also
provided invaluable crossectoral insights in terms of climate change risk,
opportunity, mitigation, and adaptation

Wider Stakeholderssroup provided additional expert insights to inform the
identification assessment, and prioritisatiohrisks
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Stakeholders with engagélarough a range of activitighroughout the NCCRA process.
Table2.3 summarises these activities.

Table2.3: Summary of the stakeholdectivities throughout the NCCRA.

NCCRA&tage Engagement Activity Stakeholders

A Online information A Expert Working Groups

Methodology webinar
Development A Method development A Exoert Working Grouns
workshops P g P

A Expert Working Groups

) PR A Call for Evidence Online
Stage 1: Identification A Wider Stakeholders

and Prioritisation of Survey

Climate Risks and A Group

Opportunities Risk ldentification _
Workshop A Expert Working Groups

A Expert Working Groups
A Risk Assessment P g P

Stage 2: Detailed Development Worksho A WiderStakeholders
Assessment of Priority Group

Risks and Opportunitie: 3 pigc Assessment Updat A

Workshop Expert Working Groups

A Expert Working Groups

A Adaptation Survey A Wider Stakeholders

Stage 3: Adaptation an Group

Decision Urgency

A Adaptation and Urgency A Expert Working Groups

Workshop
A Multiple rounds of & Steering Committee
review of the Technical
Report A Expert Groups
_ _ , A Steering Committee
ReportReview A Review of Main Report
A Expert Groups
A Online survey review of
Summary foPolicy A Expert Groups

Makers

More information on the Stakeholder Engagement process can be found in the
supplementaryNCCR £ onsultation Report
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2.2 Aspects outside the scopef the NCCRA

While the NCCRA provides a comprehensive assessment of climate risks at the national
level, there are certain aspects that fall outside its scope. These include detailed local
level impacts, nowlimatic factors, transboundary risks, transition risks, &ove
likelihood highmpact eventsWhile these limitations are common across many climate
risk assessments,nderstanding then is crucial for interpreting the findings of the
NCCRA. The following sections outline these aspects in more detail.

2.2.1 National ScaleAssessment

The NCCRA is a national scale assessment, with the consequeriskasfsessed on its
impact tothe entire country. The level of exposur® eachrisk wasassessed on eight
subregions (NUT$Bgions) with the overall consequence of the risk aggregatate
national levelHowever,to fully determine thempacs of arisk at a local levetould
require additional and more focussed climate risk assessments to be undertaken.

2.2.2 Changein Non-Climat RelatedFactors

Future climate riskaredriven by the change in climate, however, there are also a number
of nonclimaticfactors that can alter future levets risk Nonclimaticfactorsof climate
change risk encompass urbanisation, pollution, seceamomic processes, population
growth, economic development, and land use and land cover chaige.NCCRA
included where possiblgthe potential change in exposure and vulnerability as a result
of future population change and an ageing populgtioowever, othernon-climatic
factorswere not intuded

2.2.3  Transboundary Risks

Dueto insufficient data and informationhé¢ NCCR#@oes not fully asseske potential
consequences of transboundary risk for Ireland. Howeher, NCCRA identifies key
transboundary riskvhere sufficient evidence svailable See Sectiob.11 for more
information on International Dimensionshich can serve as the basis for further
investigation.

4NUTS3 regions are small territorial units used for specific diagnoses and statistical purposes within the European
Union. The Nomenclature of Territorial Units for Statistics (NUTS) divides each EU country into three levels: NUTS1
(major socieeconomic re@ns), NUTS2 (basic regions for regional policies), and NUTS3 (small regions for specific
diagnoses)
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2.2.4 Transition Risks

The NCCRA also recognises that transitioning to addvon economy can entail

extensive policy, legal, technology and market changes to addliesate change

mitigation and adaptation requirements, and depending on the nature, speed, and focus

of these changeshese changesay pose varying levels of financial and reputational

risks and opportunitieF 2 NJ LNBf | yYRQ&a GRCE,2@0@ additignRhe & 2 OA S
transitionmay result in increased pressure on environmental resouecgspotential

impacts to the marine environment due to developmentitdhore renewables! hefirst

NCCRAas a focus of assessing physical nsksand does not tlude transition risks.

2.2.5 Low-Likelihood Highimpact

Climate change poses numerous challengesamdng the most concerning are Low
LikelihoodHigh Impact events. These are extreme occurrences that, while urdikefy,
undetermined probabilitygan have devastating consequendes. instance, thétlantic
Meridional Overturning Circulation (AMQE€)a crucial component of the global ocean
circulation system, responsible for transporting warm water from the tropics to the North
Atlantic¢. A significant weakening or collapse of the AMOC could lead to drastic climate
changes, including severe cooling in Northern Europe, increased storminess, and shifts in
precipitation patterns. For Ireland, this could mean harsher winters, more frequent and
intense storms, and disruptions to marine ecosystdrme.NCCRA did not consitdem
Likelihood Highimpactevents in determining risks and their consequences due to the
uncertainties associated with these phenomena. The assessment focused on scenarios
that do not include thesgy/pes of eventsadhering to the Representative Concentration
Pathways (RCP) 4.5 and,8hich mayunderestimate the consequences of some risks
Separate research is ongoing on these typeafLikelihood, High Impa&vents to

better understand how they may impact Ireland.

5 Further information on the AMOC is available at https://www.met.iefaielution-of-the-atlanticmeridionat
overturningcirculationramoc
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Climate Changa Ireland

It is now unequivocal that humaactivity has led to widespread and rapid change in all
components of the climate system which are unprecedented over many centuries to
many thousands of years. Global annual average surface temperatures have increased by
~1.15C from the period 18501900 to 2013 2022 and this warming is mainly due to
increased greenhouse gas concentrations as a result of fossil fuel comijestber et

al. 2023) Human induced climate change is also modifying the frequency and intensity
of extremes globally and this particularly the case for heatwaves and extreme
precipitation. Since 1900, global sea level has risen by @&l the rate of global sea

level rise is acceleratiftPCC2021)

3.1 LNBfFYyRQa / KFy3aAay3a [/ EAYFGS
LNBftlIyRQa OfAYFGS A& O2yGAydziy3a (2 61 NY A
surface temperatures approximately 1°C higher than the eaflg@@ury (Thorne et al.,

2023) and 7 of the top 10 warmest years on the island occurring since 2005 (Met Eireann,
2024). Sea surface temperatures across the North Atlantic have continued at or near
record levels contributing to high#nan-average temperatres and increased moisture
content in the atmosphere (Met Eireann, Z)2There has been an increasehieavy
precipitation extremes across the islamdth relative increases in the frequency and
intensity of these events attributed to global warming. Sea levels are rising across all
coastal areasand recent studies have highlighted higher rates of sea level rise than the
global average since the late2€entury in Cork and Dublin.

3.2 Overview of Climate Change Projections

Observed changes in Ireland are projected to continue and intensify into the future.
Projected changes in the frequency and intensity of climate hazards pose significant risks
to LNBf I YyRQ& 02 YYdzyA,uwitls adaplatibrik reqSingdd to NidergaseS y (i
resilience to climate change impacitfie climate change projections used in this report
have been obtained from Met Eireann, OPW, IPCC and thé\giadix R
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Climate Change Risks

The NCCRA identified a totalld6 risksacross all systemBline of these risks have been
classified apriority risks for IrelandThis i9ased upon whether a consequenc&ofical
was reached in eithahe current(present t02030)or mid-century(2050)time period
Thesecriteriawere selected agt prioritisesthe risks thatwould result in a high level of
impact on the country in eelatively short timeframe&nd may increase to Catastrophic
level of impact by late centu(2100)if no action is takenThe priority riskare described
in Figure4.1 below.

4.1 Current Risks

The analysis undertaken in the NCCRA identifiks B5 and BEL1 as priority risks for
Ireland in the present day. Both these risks are associated with the impact of extreme
wind on key infrastructure networks (energy and communication infrastructure). These
cascading risks are deemed a priority for Irelasdhey provide key functions that other
systems require to continue to operate. While climate projections show potentially
limited changes in extreme wind events in the future, there is a high degree of uncertainty
associated with the projections. Extreravents oer recent years have shown however

that Ireland has high exposure to the impacts of extreme wind in these sectors. The
current level of impact experienced means that the consequence is therefore assessed
as Critical now and in the future

Energy Infrastructure and Extreme Wind (EESreme winds pose a risk to energy
transmissiorand distribution infrastructure. High winds have knocked down power lines
and caused structural failures in transmission towers. Debris carried by strong winds has
damaged components, leading to power outages and significant repair costs. Power
outages hae cascading effects on systems reliant on electricity. The Built Environment
system is affected by the loss of power due to the temporary loss of servicegssuch
heating, ventilation, air conditioning, traffic lights, railway signals, broadband
connectivity, and mobile communications. Water Services Infrastructure relies on
electricity for pumping and distribution, impacting activities such as public headtteif w
supply is lost. In the Food Production and Supply Chain system, electricity is crucial for
irrigation, refrigeration, and processing, so power outages can lead to crop losses and
spoilage of perishable goods. The Health system depends on electrdife-$aving
equipment, lighting, and electronic health records with hdmased health equipment
usersbeingparticularly vulnerable. The Social System experiences disruptions to internet,
phone systems, and data centres, causing significant disruption to people and businesses.
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Priority Risks

HAZARD RISK | RISK CONSEQUENCE DECISION
ID URGENCY

CURRENT MID CENTURY | LATE CENTURY

Extreme E15 Risk of disruption and

Wind damage to energy
transmission and distribution
infrastructure due to extreme
wind

Extreme BE11 | Risk of disruption and

Wind damage to communication
infrastructure due to extreme
wind

Coastal BE23 | Risk of disruption, damage,

Erosion and loss of transport
and infrastructure due to sea level .
Flooding rise, coastal erosion, and
coastal flooding
Coastal BEO1 | Risk of damage and loss of
Erosion buildings due to sea level .
and rise, coastal erosion, and
Flooding coastal flooding

Flooding BEO3 | Risk of damage and loss
of buildings due to extreme
precipitation and flooding
(fluvial, surface water, and
groundwater)

Flooding BE26 | Risk of disruption and
damage to transport
infrastructure due to extreme
precipitation and flooding
(fluvial, surface water, and
groundwater)

Flooding H11 Risk to human health
(physical injury and mental
health) due to increases

in average precipitation,
extreme precipitation, and
flooding (fluvial, surface
water, and groundwater)

Heat H15 Risk to human health
(physical and mental health)
due to extreme heat

Heat H14 Risk to human health due

to increases in average
temperature (e.g., increased
aeroallergen levels, higher
rates of skin cancer, and
decreased indoor air quality)

CONSEQUENCE DECISION URGENCY
Limited M Substantial M Critical M Catastrophic Watching Brief @ Further Investigation
@ ¢ Sustain Current Action @® More Action Needed

EMISSIONS SCENARIO

If there is difference in consequence between
scenarios, two consequences are shown

Figure4.1: Thepriority risks for Ireland identified through the National Climate Change Risk Assessment
based on timing of impact and level of conseqeenc

30



EPA National Climate Change Risk Assesskh&intReport

Communication Infrastructure and Extreme Wind (BEEi)eme wind events have
severely impa&d communication infrastructure by damaging communications towers,
and breaking utility poles. Fallen trees have disrupted overhead lines, leading to
interruptions in internet, telephone, and other servicdfiese impacts affect other
subsystemgawithin the Built Environmenfor instance thevater services infrastructure,
transport, and buildingsubsystemsRepairing and replacing damaged infrastructure is
both wstly and timeconsumingThe loss of power and communications are interlinked,

as telecommunications networks cannot function without electrical power. This can lead
to temporary cascading effects affecting the Health sysbsndisrupting and damaging
G0KS aeaidsSyQa O02YYdzyAOIFGA2ya Ay TFNI &l NHzOG dzNX
safety, and healthcare. Furthermore, loss of communications can also impact the Energy
system, if sufficient redundancy is not provided by disngp generation and
transmisson/distribution control systems. The loss of telecommunications can also
affect the Social system, where it can cause significant business disruption and impact
social connectivity, leading to isolation.

4.2 Mid-Century Risks

By midcentury, the changes in precipitation patteraadincreasing sea levels, will result
in an increase in the frequency and severitycoéstal hazards (coastal flooding and
coastal erosion) andlooding (river, surface water, and groundwater)he Built
Environments particularly exposed to these risks, wiimsportinfrastructure(BE23,
BE26)buildings(BE01, BEO2)d people (H1Dighly exposedwith the consequence of
these risks increasy to critical by midcentury, with potential to reach catastrophic
levels of consequence by the end of the century.

Transport Infrastructurend Coastal HazardBE23) Transport infrastructurgroads,
railway, ports/harboursj coastal areas is at risk from sea level rise, coastal erosion, and
coastal flooding. Coastal erosion can damage foundations and infrastructure, potentially
requiring permanent relocation of assets. Coastal floodintyansportinfrastructure
results in temporary disruptions, physical damage, saltwater corrosion, increased
maintenance needs, and significant economic impacts due to repair ocdstiésauption.

There ardemporary to longterm cascading effects on the Food Supply and Supply Chain
system,due to disruption inlogistics,the Health system, where there they may be
difficulty accessing healthcare, and the Sosyatem, whereby it can result in business
disruption and disruption to education.

Buildings and Coastal Hazards (BEH@dland's coastal regions are increasingly exposed

to the impacts of sea level rise, coastal erosion, and coastal flooding, which pose
significant risks to buildings and infrastructure. Rising sea levels cause more frequent and
severe flooding, leading ®tructural damage to buildings through water damage and
corrosion of building materials. Rising sea levels are also a driver for coastal erosion which
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can weaken foundations and damage buildings. As a result of this risk, there is potentially
temporary cascading effects on the Health System. This may include damage to
healthcare infrastructure, leading to costly repairs and reconstruction, and business
interruption due to the unavailability of healthcare services, affecting employee health
and productivity. Flooding can also lead to the release of hazardous materials from
healthcare facilities, contaminating water bodies and ecosystems impacting revenues
from tourism.

Buildingsand FloodingdBEO3)Extreme precipitation and flooding are increasing risks to
buildings. Heavy rainfall can cause structural damage, water damage, promote mould
growth, and create electrical hazards. Flooding can soften ground conditions, leading to
foundation failure and stictural collapse. Overwhelmed drainage systems can lead to
water intrusion and prolonged dampness, fostering mould growth and deteriorating
indoor air qualityAs a result of this risk, there is potentially temporary casgasffects

on the Health systenirhis may includdamage to healthcare infrastructure, leading to
costly repairs and reconstructiomhis in turn leads tbusiness interruption due to the
unavailability of healthcare services, affecting employee health and productivity
Hooding camalsolead to the release of hazardous materials from healthcare facilities,
contaminating water bodies and ecosystears] impacting revenues from tourism

Transport Infrastructurand FloodingBE26)Extreme precipitation and flooding (fluvial,
surface water, and groundwater flooding) poses a risk to transport infrastructure.
Flooded roads and railways can cause significant delays and diversions, while prolonged
flooding can lead to extended closurdskeytransport routes. Floodwaters can erode
foundations, wash away road surfaces, and cause bridge collapses. Railway tracks can be
undermined or washed away, leading to derailments and service interrudrineme
precipitation can compromise runway integrity and disrupt ground services at airports.
Inadequate drainage system capacity can result in flooding of airport infrastructure or
inundation of surface and underground infrastructure such as eledyistms. Flooded
runways and taxiways can render an airport inoperaliere are temporargnd long

term cascading effects on the Food Supply and Supply Chain, whereby the disruption of
damage and transport infrastructure can result in logistics disruption. The Health System
can be impacted as there can be difficulty accessing healthcare, anactbkesgstem is
impacted due to business disruption and disruption to education.

Human Health and Flooding (H1l1)icreases in average precipitation, extreme
precipitation, and flooding (fluvial, surface water, and groundwater) in Ireland pose
significant risks to human health, both physically and mentally. Flooding threatens
physical health, leading to injuries amadifities. Floodwaters can cause drowning, while
physical injuries can result from debris and damaged structures. There can also be
impacts on mental health, with individuals affected by flooding may experience post
traumatc stress disorder (PTSD), depression, and ongoing anxiety. The disruption of
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social networks and support systems due to displacement can exacerbate these mental
health issues. LoAgrm displacement can also lead to chronic stress and a sense of
insecurity, further impacting mental wddeing. The psychological effects of floodiag

persist for years, affecting overall quality of life and community resilience. Furthermore,
the increased frequency and severity of flooding can place significant pressure on
healthcare services. The surge in emergency department visits and hospitsdiads
during and after flood eventsan temporarily overwhelm healthcare facilities.

4.3 LateCenturyRisks

By thelate century the emerging hazard of extreme hbatomesa priority risk. This is

due to an increase in the frequency and severity of extreme heat events, combined with
the increase in exposure due to an increase in population, and an increase in the
vulnerable population, i.e., those over-$&ars old. Consegutly, the consequences of
extreme heaton human healti{H15)couldincrease to catastrophic by the end of the
century. Furthermore, the increase in average temperatune also impact human
health(H14)resulting in Critical levels of consequebgdahe midcentury and the end of

the century

Human Health and Extreme Heat i Extreme heat in Irelanchnposea risk to human

health particularly to vulnerable groups such as older adults, children, and those with
chronic illnesses. It can lead to serious conditions such as heat exhaustion and heat
stroke. Extreme heat can further increase the risk of dehydration, affecting ovet#il he

and can exacerbate symptoms of chronic diseases. Additionally, extreme heat can
aggravate prexisting health conditions, including cardiovascular, respyator
cerebrovascular, and neurological disordeXs. a result of these impacts on human
health, during and after heatwaves evernisere may be an increase in emergency
department visits and hospital admissions temporarily overwhelming healthcare
facilities.

Human Health and Increasing Temperatures (H14) Ireland, rising average
temperatures pose several health risks. Increasgdallergen levels due to longer pollen
seasons can exacerbate respiratory conditions like asthma and allergies. Additionally,
higher temperatures encourage more outdoor activities, resulting in greater exposure to
ultraviolet (UV) radiation and potentialhigher rates of skin cancer. Indoor air quality
may also decline as warmer temperatures increase the concentration of pollutants and
allergens, posing further respiratory challenges.
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4.4 Decision Urgency

Each of the identified risks were evaluated based on the level of decision urgency needed
within the next five years to reduce the risk and enhance resilience. Below is a summary
of the areas where more action and further investigation is deemed necéssaaynage

the impacts of climate change.

More Action Needed

The NCCRA identified three priority risks that require additional action in the next 5 years
to increase resilience.

1 Risk of disruption and damagednergytransmissiorand distribution infrastructure
due toextreme windE19: As demonstrated through the unprecedented number of
power outages during Storm Eowyn, current measures are deemed insufficient to
offset adverse impacts with more action needed to increase the resilience of the
energytransmissiorand distribution infrastructure, ensuring the delivery of essential
services.

1 Risks of disruption and damagectmmunication infrastructurdue toextreme wind
(BE11) Communications infrastructure throughout Ireland is exposed to windstorms
and measures currently in place are deemed insufficient to offset the adverse impacts
posed. There is more action needed to ensure resilience of communications
infrastructure to wind damage and cascading impacts such as loss of aheyr

1 Risk of disruption, damage, and lossrahsport infrastructuredue tosea level rise,
coastal erosion, and coastal floodif@E23y L NBXf Il yRQa O2l adaf A
experiencing impacts of coastal erosion and flooding with projections indicating a
further increase in potential impacts due to projected sea level rise. Transport
infrastructure is concentrated in coastal areas with Dudolith southeast particularly
exposed to the impacts of coastal erosion and flooding. More action is needed to
enhance the raence of transport infrastructure at the coast and to ensure that the
best available estimates of potential coastal change and associated hazards and risks
are identified, refined and updated on an ongoing basis.

Further I nvestigation

Many risks assessed as part of the NCCRA still require further investigseanch or
data in order to reduce uncertainty in our current level of understanding of how they will
impact Ireland before it would be possible to accurately assess if further actiddrass
them is required. Potential areas for further investigation include:

1 Increasing understanding of the relationships between changing climate conditions
and potential impactsacross dlsystemso supportmore robust assessmesit For
instance for Health systenrelated risks(H14) there is a requirement for more
detailed assessment of the impacts of changing climate conditions on levels of
exposure to UV radiation, aeadlergens and air quality
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i1 Determining how different communities and populations could be more vulnerable
to identified risks, such as determining the samtonomic and health factors that
may make people more vulnerable to extreme heat and flooding events, is an area

for further investigation.
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5 Overviewof Significant Risks by System

The National Climate Change Risk Assessment identifies 115 risks and five potential
opportunities due to projected changes in climate conditions. There are a todal of
significant risks identified for Irelandine of which are considered priority risRsisk

that has a consequence of Critical or abovany time period or scenarits termed a

significant riskRisks are categorised imtine different systems. These systems make up
LNBftlyRQa a20AS0e FyR SO2y2Yeésx SyOF LaAdzAz | 4A

O © 0 0

Biodiversity Built Energy Economy Food Production

& Ecosystems Environment and Finance and Supply Chain

| | | |

Encompasses diverse Includes human structures Covers the production, Includes the financial Involves the processes

natural habitats and their to support daily life, including  conversion on energy system,  and insurance markets and systems for growing

ecological functions. buildings, transport, and and distribution of energy and economic stability and distributing food.
communications. resources.

Health Marine and Coastal Social Water

Ecosystems Security
Includes medical Relates to oceanic and Encompasses societal Focuses on the availability
services and overall coastal habitats and their structures and governance and management of water
human well-being. biodiversity. systems resources.
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Figure5.1 andFigure5.2 showthe conseugence of th#l5risks across each of the nine
systems for the midentury and latecentury for the high emissions scenario.

Economy N social
& Finance -

Water Security

Built Environment

Food Production
and Supply Chain

Consequence in
the mid-century

(High Emissions Scenario)

@ catastrophic
@ Critical

@ Substantial
Limited

Biodiversity & Ecosystems

Figures.1: Summary oéll 115risk consequences within each systemtlierhigh emissions scenario by
mid-century.
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Economy N social

& Finance

Built Environment

Food Production
and Supply Chair

Consequence in
the late-century

(High Emissions Scenario)

@ Catastrophic
@ Critical
() Substantial
Limited

Number ofﬁlls‘/;«
s

Biodiversity & Ecosystems

Figure5.2: Summary of all 115 risk consequences within each system for the high emissions scenario by
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Due to the impacts of climate change, the consequence of each risk may change into the
future. Figures.3 shows this change through tinfar the priority riskswith the difference
between the two scenarios become apparent by-tzatury.

HIGH EMISSIONS SCENARIO

CONSEQUENCE Limited M Substantial M Critical M Catastrophic
31 =
24
16
12
2]
2
0 0 0 0 0
Current Mid Century Late Century
MODERATE EMISSIONS SCENARIO
CONSEQUENCE Limited & Substantial M Critical M Catastrophic
31
25
21
16 17
12
5
2
0 0 0 0
Current Mid Century Late Century

Figureb.3: The change on consequence through time for the 43 significant risks for the high emissions
(RCP8.5) and moderate emissions (RCP4.5) scenarios
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5.1 Biodiversity and Ecosystems

TheBiodiversity and Ecosystemystemselates to thediverse set of natural habitats and

their various ecological functionand is comprised afeveral suisystems, including

forests, freshwater systems, peatlands, and terrestrial ecosystei$S f I Y RQ& 0 A 2 RA
and ecosystemare already experiencing sigcént pressuregnd of the59 habitats

listedfor Irelandin EU Habitats Directi®2/43/EEC)most have an unfavourable status

with almost half showing ongoing declinedPVS, 2019aThereare a total of 17 risks

identified for thissystem, with 10 deemedignificant The significantisksidentified for
thissystemare as follows:

A Freshwater Systenase at risk ofleterioration inwater quality due to flooding (B07)
leading to runoff from agricultural lands, carrying sediments, nutrients, and
contaminants into freshwater systems, degrading water quality. Climate change (B08)
is expected to alter freshwater temperatures, increasing nutrient enrichment and
algal blooms, and reducing dissolved oxygen levels. Drought conditions (B09) can lead
to higher pollutant concentrations, hydromorphological changes, and harmful algal
blooms, gressing freshwater wildlife and affecting biodiversity

A Peatlandsare atrisk of degradation and loss from extreme heat and drought (B10).
These conditions dry out peatlands, leading to carbon release, increased fire risk,
vegetation loss, erosion, and altered hydrolofiye loss of vegetation and altered
hydrology can also lead to habitat loss for many species, further impacting biodiversity

A Fomstsare atrisk ofwildfires (B04jps danging climate conditions, such as altered
precipitation and drought, can create conditions suitable for wildfires more
frequently. This carcau® extensive damage to forest stands, biodiversity, and the
broader ecosystem. Phenological changes (B05) due to climate change may lead to
altered competitive interrelationships in forest ecosystems. Climate change effects
on forest ecosystems (B03) will bemulative and interactivan some instances
making species morsusceptible to insects and diseases due to changing site
conditions

A Terrestrial ecosystemare at risk ofinvasive species, resulting in causing habitat
disturbance (B16) as climate change is altering environmental condgiacts,as
milder winters and warmer summersjaking Irelandmore favourablefor these
species to thrivadisrupting local ecosystems and outcompeting native flora and
fauna. Phenological changes (B17) may lead to mismatches iavaiability and
other resources, causing stress on species and reducing reproductive success and
survival rates. Extreme heat and drought conditions (B14) weaken soil structure,
making it prone to erosion, and affect soil microbial communities, disruptingnt
cycling and degrading soil health.
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Biodiversity and Ecosystems
Natural habitats and their ecological functions

HAZARD RISK | RISK DECISION
ID URGENCY

CURRENT MID CENTURY | LATE CENTURY

Flooding B0O7 | Risk of deterioration of
freshwater quality due to
overland flows as a result
of flooding (fluvial, surface
water, and groundwater)

Heat B09 Risk of decreased freshwater
quality due to reduced water
flows as a result of drought
conditions

Heat B10 | Risk of degradation/loss of
peatland ecosystems and
habitats due to extreme heat
and drought conditions

Heat B04 | Risk of damage to forests
due to wildfire

Heat B08 | Risk of alteration of
freshwater flora and fauna .
due to changes in freshwater
temperature

Other B16 Risk of increases in

occurrence of invasive
species resulting in habitat
disturbance due to changes
in climate conditions

Other B17 | Risk of degradation and loss
of terrestrial ecosystems and
habitats due to phenological
changes

Heat B0O3 | Risk of increased stress and
tree mortality within forests
due to increased dispersal
and survival of pests and
diseases as a result of
changing climate conditions

Heat B14 | Risk of degradation and loss
of terrestrial habitats due to
extreme heat and drought
conditions

Other BOS5S | Risk of reduced yields from
managed forests due to
phenological changes

CONSEQUENCE DECISION URGENCY
[ Limited ™ Substantial M Critical M Catastrophic ® Watching Brief @ Further Investigation
@7 ¢ Sustain Current Action @® More Action Needed

EMISSIONS SCENARIO

If there is difference in consequence between
scenarios, two consequences are shown

Figure5.4: Significant climate risker the Biodiversity and Ecosystems System.
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5.2 Built Environment

The BuiltEnvironment encompasses huraarade structures and systems supporting
daily life and includes thesubsystemsof buildings, cultural heritage, transport
infrastructure, recreational, communication, and water services infrastruciure.Built

OYPANRYYSY(d 48408y O2yilAya YdaleKuerlffhe L NBE Iy

risks within theBuilt Environmensystem have a high number of cascading impgmbs
other systems (see secticdnlOfor further information).Thereare a total of 37 risks
identified for the Built Environment system, with d€emed significanfThe significant
risks identified for this system are as follows:

BuildingsExtreme precipitation and flooding (BEO3) increase the risk of structural
damage, water damage, mould growth, and electrical hazards. Heavy rainfall can soften
ground conditions, leading to foundation failure and structural collapse. Coastal regions
(BEO) face risks from sea level rise, coastal erosion, and coastal flooding, causing
structural damage and corrosion. Increasing temperatures (BE04) lead to more frequent
heatwaves, causing buildings to overheat and deteriorating building materials.

Transport InfrastructureCoastal areas (BE23) are at risk from sea level rise, coastal
erosion, and coastal flooding, causing damage and requiring relocation of assets. Extreme
precipitation and flooding (BE26) pose risks to transport infrastructure, causing delays,
diversions, ad closures. Floodwaters can erode foundations, wash away road surfaces,
and cause bridge collapses. Extreme heat (BE27) impacts roads, railways, and airports,
causing deformation and requiring frequent maintenance.

Communication Infrastructur&xtreme wind events (BE11) and flooding (BEO08) pose
significant risks to communication infrastructure. High winds can damage taners

utility poles, while flooding can interrupt services and cause physical dahwagever,
communication infrastructure with sufficient design standards may timaitmpact of

these hazardsBoth hazards can lead to disruptions in services, hindering emergency
responses, disrupting businesses, and isolating communities. Repairing the damage is
costly and timeconsuming.

Water Services Infrastructurigigher temperatures (BE34) can cause operational issues
by enhancing conditions for algal blooms, accelerating eutrophication, stressing
infrastructure, and increasing evaporation. Additionally, higher temperatures can lead to
increased corrosion, reducexdficiency of treatment processes, thermal pollution, and
increased risk of pathogen proliferation.
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Built Environment
Human structures and systems supporting daily life

HAZARD | RISK RISK
ID

CONSEQUENCE

DECISION
URGENCY

Extreme | BE11 | Risk of disruption and damage
Wind to communication infrastructure
due to extreme wind

Coastal BE23 | Risk of disruption, damage, and
loss of transport infrastructure
due to sea level rise, coastal
erosion, and coastal flooding

Coastal BEO1 | Risk of damage and loss of
buildings due to sea level rise,
coastal erosion, and coastal
flooding

Flooding | BEO3 | Risk of damage and loss
of buildings due to extreme
precipitation and flooding
(fluvial, surface water, and
groundwater)

Flooding | BE26 | Risk of disruption and damage
to transport infrastructure due
to extreme precipitation and
flooding (fluvial, surface water,
and groundwater)

Flooding | BE32 | Risk of disruption and damage
to water services infrastructure
due to flooding (fluvial, surface
water, and groundwater)

Heat BE27 | Risk of disruption and damage
to transport infrastructure due
to extreme heat

Flooding | BEO8 | Risk of disruption and damage

to communication infrastructure
due to flooding (fluvial, surface

water, and groundwater)

Heat BE04 | Risk of overheating within
buildings due to extreme heat

Heat BE34 | Risk of operational issues (i.e.
changes to water treatment
operations) for water services
infrastructure due to increases
in average temperature

CONSEQUENCE DECISION URGENCY

Limited M Substantial M Critical M Catastrophic Watching Brief
L ] Sustain Current Action

EMISSIONS SCENARIO

HIGH

CURRENT MID CENTURY | LATE CENTURY

@ Further Investigation
® More Action Needed

If there is difference in consequence between

scenarios, two consequences are shown
MEDIUM

Figureb.5: Significant climate risksr the Built Environment System.
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5.3 Economy and Finance

The Economy and Finance System encompdalssemanagement of the econonand
finance to ensure economic stability and sustainable growtke Economy and Finance
System subsystems include financial and insurance markets, and economic Sthbility.
risks within tle Economy and Finansgstem area result of the cumulativerisks and
impactacross the other eight systemBhereare three risks identified for thifconomy
and Financsystem, all of which were deemed significant.

Financial and Insurance Markelsie to climate change, there is likely to be an increase

in thefrequencyand severity of extreme eventghis willead toa rise inthe number of
insurance claims, which in turn drives up insurance prem{&@sl). Additionally, the
protection gap(the difference between total economic losses frextreme eventand

the portion covered by insurances widening potentially resulting imndividuals and
businessesinableto obtain oradequate coverage, leaving them vulnerable to financial
losses.The incrased frequency and severity of extreme weather events can lead to
higher probabilities of defau(EC02ps businesses and individuals struggle to recover
from damages and disruptions. This financial strain can result in missed loan payments
andbankruptciesAdditionally, climate change can devalue assetsh as mperties in
flood-prone regionswhich may see a decline in value due to the heightened risk of
damage and the rising costs of insurance. This devaluation can impact the overall financial
health of asset portfolios and the broader economy.

Economic Stabilityfhe increased frequency and severity of extreme events can lead to
reduced tax revenues as economic activities are disrufi2D3) Additionally, the
government may face higher expenditure to repair infrastructure, provide disaster relief,
and implement climate adaptation measurehe financial strain from increased
government spending and reduced revenues can lead to lower credit ratings, making
borrowing more expensive. This increased cost of borrowing can further strain public
finances, creating a cycle of financial instability.
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Economy and Finance

Financial and insurance markets and economic stability

HAZARD

RISK
ID

RISK

CONSEQUENCE

Other

ECO1

Risk of increased insurance

CURRENT MID CENTURY | LATE CENTURY

DECISION
URGENCY

claims and premia and
widening protection gap due
to climate change

Other EC02 | Risk of increased probability
of default and loss of asset

value due to climate change

Other ECO03 | Risk of reduced tax revenues,
increased government
expenditure, lower credit
ratings and increased cost

of borrowing due to climate

change

CONSEQUENCE
Limited & Substantial

DECISION URGENCY

Watching Brief
L Sustain Current Action

® Further Investigation
® More Action Needed

M Critical W Catastrophic

EMISSIONS SCENARIO

If there is difference in consequence between
scenarios, two consequences are shown

Figureb.6: Significant climate risksr the Economy and Finance system.
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5.4 Energy

The Energy system covers the production, conversion, and distribution of energy
resourcesTheEnergy system is made up of two |ylstemsg energy generation and
conversion, and energyansmissiorand distribution infrastructureMany systems are
reliant upon theprovision of electricityfor dayto-day operations, and evema short
disruption in delivery of energy can haselarge cascadingmpact regionally and
nationally(see sectio®.10for further information) Therearea total ofl5risks identified

for the Energysystem, withtwo deemed significant. The significant risks identified for
this system are as follows:

Energy Generation and Conversibitreases in temperature and extreme heat (E04) is

a risk for energy generation and conversion infrastructure due to the rising demand for
cooling, such as air conditioning. As temperatures rise, the demand for air conditioning
increases, leading to highemergy consumption, especially during peak hours, which can
strain power grids and increase the risk of blackouts.

EnergyTransmissioand DistributionExtreme winds pose a risk to enetggnsmission

and distribution infrastructure (E15), leading to potential damage and disruptions.
Extreme windhas damage& energy transmissionand distribution infrastructure by
knocking down power lines and causing structural failures in transmission towers.
Additionally, debris carried by strong wildsdamage& components. This damage lead

to disruption in the energy supply, resulting in power outages and significant repair costs.

Energy
Production, conversions, and distribution of energy resources

HAZARD RISK | RISK CONSEQUENCE DECISION
ID URGENCY

CURRENT MID CENTURY LATE CENTURY

Extreme E15 Risk of disruption and

Wind damage to energy
transmission and distribution
infrastructure due to extreme
wind

Heat EO04 Risk of increased cooling
demand (i.e. air conditioning)
on energy generation and
conversion infrastructure due
to increases in temperature
and extreme heat

CONSEQUENCE DECISION URGENCY
Limited Substantial M Critical M Catastrophic Watching Brief ®  Further Investigation
Sustain Current Action @ More Action Needed

EMISSIONS SCENARIO

If there is difference in consequence between
scenarios, two consequences are shown

HIGH

MEDIUM

Figureb.7: Significant climate risker the Energy System.
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5.5 Food Production and Supply Chain

The Food Production and Supply Chain system involves the processes and systems for
growing and distributing foodsiven the strong relationship between Food Production

and ecosystems, this system is impacted by risks within the Biodiversity and Ecosystems,
and Marine and Coastal Ecosystem systésae sectiorb.10for further information).
Therearea total of 11 risks identified for the Food Production and Supply Chain system,
with onedeemed significant.

Food productionChanges in climate conditions pose risks to crop yields (FO3). Higher
temperatures can stress crops, leading to reduced growth and lower yields. Heat stress
can affect photosynthesis, nutrient uptake, and water use efficiency, ultimately reducing
the overdl productivity of crops. Additionally, changing climate conditions can alter
rainfall patterns, resulting in droughts or excessive rainfall. Droughts can lead to water
scarcity, soil degradation, and increased vulnerability to pests @@dses, while
excessive rainfall can cause flooding, soil erosion, waterlogging of soils, and nutrient
leaching. Both extremes can harm crops, disrupting planting and harvesting schedules,
and reducing the quality and quantity of agricultural producesd imapacts can threaten

food security, increase food prices, and affect the livelihoods of farmers and communities
dependent on agriculture.

Food Production and Supply Chain
The processes and systems for growing and distributing food

HAZARD RISK | RISK CONSEQUENCE DECISION
ID URGENCY
CURRENT MID CENTURY | LATE CENTURY
Other FO03 Risk of reduced crop yields
due to changes in climate .
conditions
CONSEQUENCE DECISION URGENCY
Limited Substantial M Critical M Catastrophic Watching Brief ®  Further Investigation
Sustain Current Action @ More Action Needed

EMISSIONS SCENARIO

If there is difference in consequence between
scenarios, two consequences are shown

HIGH

MEDIUM

Figure5.8: Significant climate risksr the Food Production and Supply Chain System.
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5.6 Health

Health describes both the medical services as well overall humaheiedl Based on
this, the Health system is split into two ssystems; healthcareand human health. The
health servicessub-system focuses on the risks from climate to change to healthcare
services andacilities These medical and care facilities provide service delivery, and
encompass information systems, medical products, and technoldgiesiuman Health
sub-systemfocusses on the physical and mental healtithe public and inclugeboth
acute and chronic risk¥herearea total of 17 risks identified for the Health system, with
four deemed significant.

Human Healthincreases in average precipitation, extreme precipitation, and flooding
(H11) in Irelandpose significant risks to human health, both physically and mentally.
Flooding can cause injuries, fatalities, and mental health issues such as PTSD, depression,
and anxiety. Displacement disrupts social networks, exacerbating mental health
problems. Floding alsoputs pressureon healthcare services, overwhelming facilities
during and after events.

Rising average temperatures (H14) pose several health risks. Longer pollen seasons
increase aeroallergen levels, exacerbating respiratory conditions like asthma and
allergies. Higher temperatures lead to more outdoor activities, increasing UV radiation
exposure and skin cancer rates. Indoor air quality may decline as warmer temperatures
concentrate pollutants and allergens.

Extreme heat (H15) poségalth risks, particularly to vulnerable groups such as older
adults, children, and those with chronic illnesses. It can cause heat exhaustion, heat
stroke, dehydration, and exacerbate chronic diseases, including cardiovascular,
respiratory, cerebrovasculaand neurological disorders.

Warmer temperatures (H16) expand the range of vectors and speed up their life cycles,
increasing populations. More rainfall creates breeding sites for mosquitoes, while
droughts concentrate water sources, bringing vectors and hosts closer together. This
increases the incidence of diseases like Lyme disease and West Nile virus, straining
healthcare services. Warmer climates extend the disease transmission season and affect
vector behaviour, increasing disease spread.

Healtlcare Extreme precipitation and flooding pose significant risks to healthcare
services and facilities in Ireland (HO3). Floodwaters damage physical healthcare
structures, equipment, and supplies, introducing health risks for patients and staff. The
associated sess exacerbates mental health issuesl disrupts medical supply delivery,
leading to shortages and increased infection risks. Blocked access routes and
contaminated floodwaters further endanger healthcare staff, fostering burnout and
fatigue
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Extreme heat poses a risk to healthcare services and facilities in Ireland, increasing
demand and operational challenges 4lH0dt can lead to heatlated illnesses, surging
emergency visits and hospital admissions. Vulnerable populations face higher risks,
potentially resulting in increased morbidity and mortality. Moreover, chronic conditions
are exacerbated, elevating the likelihood of hospitalisations. Health disparities in rural
and remote areas may be worsened by extreme heat due to limited accessttwchee
services.

Extreme heat poses risks to healthcare services and facilities in Ireland, causing service
disruptions and infrastructure damage (HO05). Healthcare staff are vulnerable to heat
related illnesses, potentially resulting in staffing shortages and increasssupmeon
remaining personnelHeating, ventilation, and air conditionisgstems may struggle
during extreme heat, facing possible failures and leaving facilities inadequately cooled.
Prolonged heat can deteriorate healthcare infrastructure, increasingtenance costs

and affecting equipment quality. Medications and supplies requiring specific storage
conditions may also degrade under prolonged exposure to heat.

Rising temperatures, shifting precipitation patterns, and extreme weather events
contribute to the proliferation of resistant bacteria in Ireland, posing a threat to public
health (HO6). Warmer temperatures support the survival and transmission of pashogen
like Salmonella and Campylobacter, which can develop resistance, resulting in more
infections and increased antibiotic usage. Climate change can disrupt ecosystems,
creating environments conducive to the spread of resistant bacteria. Floods and extreme
weather can contaminate water sources, aiding the dissemination of resistant strains.
Vulnerable populations, such as the elderly, children, and individuals with existing health
conditions, are disproportionately impacted, potentially leading to heighteratidity

and mortality rates.
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Health
Medical services and overall human well-being

HAZARD RISK [ RISK CONSEQUENCE DECISION
ID URGENCY

CURRENT MID CENTURY | LATE CENTURY

Flooding H11 Risk to human health
(physical injury and mental
health) due to increases

in average precipitation,
extreme precipitation, and
flooding (fluvial, surface
water, and groundwater)

Heat H15 Risk to human health
(physical and mental health)
due to extreme heat

Heat H14 | Risk to human health due

to increases in average
temperature (e.g., increased
aeroallergen levels, higher
rates of skin cancer, and
decreased indoor air quality)

Flooding HO3 | Risk of disruption and
damage to healthcare
services and facilities due

to extreme precipitation and
flooding (fluvial, surface water
and groundwater)

Heat HO4 Risk of increased demand
on healthcare services and
facilities due to extreme heat

Heat HO5 | Risk of overheating in
healthcare services and
facilities due to extreme heat

Other HO6 Risk of increased
antimicrobial resistance
due to changes in climate
conditions

Other H16 | Risk of increased vector-
borne diseases (e.g., West
Nile virus) due to changes in
climate conditions

CONSEQUENCE DECISION URGENCY
Limited M Substantial M Critical M Catastrophic Watching Brief @ Further Investigation
@ © Sustain Current Action @ More Action Needed

EMISSIONS SCENARIO
If there is difference in consequence between
scenarios, two consequences are shown

Figure5.9: Significant climate risker the Health System.
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5.7 Marine and Coastal Ecosystems

Marine and Coastal Ecosystems relate to oceanic and coastal habitats and their
biodiversity. Therefore, this system is split into two subsystems of marine ecosystems and
coastal ecosystems. The marine ecosystemsystem consists marine life as its key
element at risk. Coastal ecosystems are the main element at risk from climate of the
coastal ecosystem stgystem.Thereare a total ofeightrisks identified for the Marine

and Coastal Ecosystems system, with five deemed significant.

Marine EcosystemsChanges imverageocean conditions (M03, M04, M06), such as
variations in temperature, pH, salinity, -deygenation, and circulation, significantly
impact marine ecosystems. These changes favour invasive species, disrupt habitats, and
stress native species. Warmer waterpand infectious agents' range, while lower pH
weakens marine organisms' shells. Fluctuations in salinity aodydenation create
hypoxic conditions, disrupting food webs. Ocean acidification affects calcification in
marine organisms, weakening their shells and skelet@mangingaverage ocean
conditions can cause thermalstress, impactreproductive rates and disrupt
osmoregulation. Hypoxia and acidification cause massfidigforcing species migration

and altering community structures, affecting nutrient cycling, habitat structure, food web
dynamics, and productivity. Trophic guild dynamics are disruptiedtiaf energy and
nutrient flow.

Ocean acidification (M07) increases mortality for -wadder coral reefs and shellfish in
Ireland. Acidic conditions weaken coral skeletons and shellfish shells, leading to higher
mortality rates and ecosystem decline.

Phenological changes (M08), such as shifts in breeding, migration, and blozaning,
impact marine ecosystemfunctioning and habitats. These changes disrupt
synchronisation between species and their environment, leading to mismatches in food
availability, altered predateprey relationships, and reduced reproductive success. Key
climate drivers include rising sea temperasrocean acidification, séavel rise, marine
heatwaves, changes in salinity, cold spells, and hypoxia.

51



EPA National Climate Change Risk Assesskh&intReport

Figure5.10: Significant climate risker the Marine and Coastal Ecosystems System.
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