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1. Background
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Mean air-temperature (1991-2020):

*  Summer mean air-temperature: 14.6°C
* Autumn mean air-temperature : 10.3°C
* Spring mean air-temperature : 8.8°C

*  Winter mean air-temperature : 5.4°C

* Annual mean air-temperature : 9.8°C

Mean annual rainfall (1991-2020):
* Mean annual rainfall: 1,288mm

Mean annual sunshine duration 1991-2020:

* Annual mean sunshine hours: 1403.3 hours
* Greatest 1541.9 hours

* Lowest 1252.3 hours

Changes to Irish climate 1961-1990 vs 1991-2020:
* Annual mean air temperature increased by approx. 0.7°C
* Annual average rainfall increased by approx. 7%

» * Sunshine increased: 4.5% (58.6 hours)

Storm Emma March 2018
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Organisational Situation
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Housing, Planning, Local Government and Heritage

Local Government and Heritage

Water Planning I;::i:ri Local Government Housing Policy Heritage @ Met Eireann
MET

eireann

* Line Division of the Department of Housing, Planning, Local Government and Heritage
« Met Eireann, Emergency management and Local Government in one Government Department
* Climate change policy, Environment policy and Energy policy are within Department of Environment,

Climate and Communications

An Roinn Tithiochta,

Rialtais Aitiiil agus Oidhreacht
Department of Housing,

Local Government and Heritage




Met Eireann Organisational Structure

Director

Assistant
Director =

| | [ [ | | [ | |
General Flood Climate Aviation Business Business Rese&arch - . Technol
Forecasting Forecasting Services Services Continuity Operations .. servations echnology
Applications
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MET —
éireann - Uses /

Monitoring ) Dissemination & Perception
Forecasting

Decisiol Outcomes

Communication Interpretation Making

& Observation

Benefits of Forecast information in EU27

Extreme BENEHT AREA MINIMUM LIKELY
Protection of Property €1.3 billion/year €5.5 billion/year
Weather 2022/23 and Infrastructure
Added Value to the €10 billion/year €41 billion/year

European Economy

Private Use by European Citizens | €4 billion/year €15 billion/year
TOTAL (rounded) €15 billion/year €61 billion/year

SUMMARY OF ESTIMATED ANNUAL BENEFITS OF FORECAST INFORMATION IN THE EUZ7

From: EUMETSAT excludes protection of life
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Monitoring - '
& Observation orecasting

Uses /
Decision
Making

Dissemination & Perception
Communication Interpretation
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Making

Forecast Quality: RMS error of 500 hPa height
field, Northern Hemisphere
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Monitoring - '
& Observation orecasting

Uses /
Decision
Making

Dissemination & Perception
Communication Interpretation

Flood-forecasting centre Aviation Services

Meteorologists & Hydro-meteorologists analyse and predict the weather
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[Storm Names ) 2023/24 )

(® Agnes J®) Henk _J© Olga o e
@ (om @m ENVIRONMENTAL
(© Ciaran 1O Jocelyn §

Following

Met Eireann &

@MetEireann

The Irish Meteorological Service

@ Ireland @ linktr.ee/meteireann

B Joined September 2009
175 Following - 356K Followers

J
WEDNESDAY

@ Lilian
® Minnie |(¥) Vincent 7
Nicholas |@W) Walid

Followed by ate Change Advisory Counci

Bot, Deputy Supporting Ukraine

e

Posts Replies Media Likes

& Pinned
54 Met Eireann & @MetEireann - 7h
) Here is the new list of #StormNames for
2023/24 with @metoffice and @KNMI

in partnership with

e 5 . = . . . ) . .
AT We WE WE WL WG 2O This year we wanted to honour science in the

Royal Netherland: . . . . . . . R A
& i nwe e 9c ¢ 6c 17°c 17°C island of Ireland, can you guess which ones
. V{v:;:r\-ﬁﬁl/mmmmvr are scientists names?
TV & Warnings S | T —
= Government of Ireland NATIONA RECA .
= Met Offlce A8 J Stay safe during severe weather and read
\\ / more about #StormNames here met.ie;

met-eireann-re

£ An Roinn Tithiochta,
i 2 ialtais Aitiiil agus Oidhrea . . .
(B | Deparmentofipusing, Storm naming Web, app and social media

v Local Government and Heritage % "

Storm Names ) 2023/24
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Response Process

Factors associated with Sender Characteristics

A
(
Warning information: SOU"CG_Z ) ) Channel:
Content Authoritative voice; Frequency;
Style Familiarity Inferaction

| ! /.
; g

Environmental: Social: Physical: Psychological:
Physical&Social Cues | | Network, Culture Mobility, Disability| | Knowledge, Stress,
Location Resources, Role efc Past Experience
J
|

Factors associated with Recipient Characteristics

T . Decision
Communication Interpretation Outcomes




Met Eireann
Ireland’s National Meteorological Service

Updated mission:

Met Eireann, the national meteorological service, monitors, analyses and
predicts Ireland's weather and climate, supporting Irish society and decision-
makers with world-class weather, climate and flood services. We do this to
protect life and property, and to promote wider societal and economic

wellbeing.

Vision:
“Making Ireland Weather and Climate Prepared”
o . . World
Helping Irish society to be ready for and responsive .
to Weather and Climate challenges Meteo rOIOglcaI
Organisation
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2. Development
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IMPACT
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Met Eireann Strategic Plan 2017-2027

Developments since 2017

Predictive capability

*Harmonie, high resolution Numerical Weather Prediction (NWP)

*Ensemble Prediction Capability
*Flood Forecasting Centre
*Met Eireann weather and climate research programme

Services and Communication

*Support for impact-based decision making
*Support for emergency management
*Web-site and app

eSocial media

* Citizen scientists

*Open data

National meteorological infrastructure

*UWC-W High Performance Computing

* Aviation (AWQOS), Automation (CAMPS), Upper-air
*Weather Radars

*|CT Capacity, Resilience and Security (iMaMs)
*Business Continuity

Climate services

*National Framework for Climate Services
*CCAC support

* Climate prediction and analysis
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An Era of Change

Climate and weather is changing

Societal vulnerability is increasing

The nature of weather information is changing
Evolving Government priorities e.g. flood forecasting
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Increased Urbanization

Urban and rural population of the world, 1950-2050 166 Europe
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From: UN World Urbanization Prospects, 2014 Revision.
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Extreme Weather 2016/17

“...this time it’s different...”

Radar + SFERICS - 5min
22-Aug-2017 19:20

Donegal, Ireland: Flooding Ireland: Thunderstorms Tripura, India: Flooding
g An Roinn Tithiochta,
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Accuracy and reliability of weather information

Lead time of anomaly correlation coefficient (ACC) reaching
multiple thresholds ( High resolution (HRES) 500 hPa height
forecasts)

ECMWF HRes
ACC 500hPa geopotential height (12-month running mean)
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Changing nature of weather information

Increased
uncertainty
Information

Increased
interaction/
Social Media

Increased
detail

Weather
information

Misinformation

Localisation

Contextualised/
Personalised
Tailored

Multi-

platform Multi-provider
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Putting in place Strategic plan:

* Understanding and developing a new vision and setting direction:

* communicating that vision and why it is important;

* developing a clear strategy and an implementation plan;

 shape conditions so that Met Eireann and its partners could co-create the future together

Provide adaptive leadership — inside the organisation:

* Create a culture and organisational capability to leverage diverse talents, experience, expertise perspectives
for the collective good.

* Letting go of formal authority and inviting people to innovate.

Build connections — outside the organisation:

* Build core capabilities by going outside the organisation to access what was needed, talent, skills, knowledge.

* Bridge between external consortia and partners with internal core capability — using for example accelerators
to connect with complimentary partners.

Catalyse, influence, nudge — the system, the community:
* Accelerate co-creation across the whole system or in parts of the system.
* This where ambition is greater than the organisation — endeavour to lift the whole, so that everyone gets

lifted.
* Exercising influence beyond formal authority. 24




Building Met Eireann’s strategy to
address areas of strategic significance

* Challenge to Authoritative voice

* Support for impact-based decision making

 Communication and reach of user-centric services

* Improve sector-relevant information in support of economic productivity
* Maintaining workforce expertise and fit-for-purpose infrastructure

* Climate services

 Open data

Establish Flood Forecasting Service
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MET
eireann

Supporting
Impact based
Decision making

Infrastructure
and Expertise

Establish Authoritative voice

Flood Forecasting for Meteorology in
Ireland
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Vision:
Making Ireland
weather and climate

prepared

Helping Irish society to be ready
for and responsive to weather

and climate risks
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Staff-lead
Task Teams

Preparation of Strategy

Consultation &

Drafting

.

N
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DMI
UKMO
EUMETNET
ECMWF
EPA
DCCAE
CIL

M
Academia
IRC

WMO

)

»
»

Nov 2016
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Mar 2017

Stakeholder

feedback

/

...

Departments
Agencies
NGOs
Academia

~
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»
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> Jul 2017
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Nov 2017

Finalised
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Met Eireann Strategic Plan 2017-2027

Ovutcomes and Achievements:
Predictive capability

*Harmonie, high resolution Numerical Weather Prediction (NWP)

*Ensemble Prediction Capability
*Flood Forecasting Centre
*Met Eireann weather and climate research programme

Services and Communication

*Support for impact-based decision making
*Support for emergency management
*Web-site and app

eSocial media

* Citizen scientists

*Open data

National meteorological infrastructure

*UWC-W High Performance Computing

* Aviation (AWQOS), Automation (CAMPS), Upper-air
*Weather Radars

*|CT Capacity, Resilience and Security (iMaMs)
*Business Continuity

Climate services

*National Framework for Climate Services
*CCAC support

* Climate prediction and analysis
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Continuous process: Start of process to develop . Extreme weather

Met Eireann’s new strategy for 2024-2034 + Climate change

WEF Global Risks 2 Year * Biodiversity

* Food security

1 Cost-of-living crisis 1 Failure to mitigate climate change

7 Failure of climate change adaptation Erosion of social cohesion and societal

polarization ¢ Inﬂat|0 n

) Natural disasters and extreme weather Failure of climate-change adaptation ° .
3 Geoeconomic confrontation Natural disasters and extreme weather ° D | S | nfo rma t | on & m |S | N fo rm at| on
events
°
4 Failure to mitigate climate change Biodiversity loss and ecosystem collapse E n e rgy
, . , , , — * Water management

5 Erosion of social cohesion and societal Large-scale involuntary migration

polarization ° COVI D_19
6 Large-scale environmental damage Natural resource crises .

ncidents * War in Europe

8 Widespread cybercrime and cyber insecurity 8 Widespread cybercrime and cyber insecurity o AL / M |_

9 Natural resource crises 9 Geoeconomic confrontation ° COSt Of I VI ng
. — ‘  BREXIT

0 Large-scale involuntary migration 10 Large-scale environmental damage

incidents

* Blended/hybrid/remote working

Risk categories | Economic | Environmental I Geopolitical I Societal | Technological

e VOlatile Uncertain Complex Ambiguous

Rialtais Aitiiiil agus Oidhreachta
Department of Housing,
Local Government and Heritage
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3.Selected Outcomes

An Roinn Tithiochta,

Rialtais Aitidil agus Oidhreacht
Department of Housing,

Local Government and Heritage




GOAL 3: Deliver a high quality

Building a e
new
National
Flood
Forecasting
Capability
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Development of a new National Flood forecasting system

River catchments and sub-catchments
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New National Flood Forecasting & Warning Service:

Government decision 2016 to develop a National Flood
Forecasting Centre (FFC) in Met Eireann

As part of a National Flood Forecasting & Warning Service
(NFFWS)

Partners:

Flood Risk Management: Office of Public Works (OPW) — Tide
and Storm Surge Forecast service, river gauges

Emergency Management: NDFEM

Environmental Protection Agency (EPA)

Local Authorities

Academia

Objectives:

Develop monitoring infrastructure: River gauges, flow-guages;
Coastal observational capability

Develop river catchment modelling capability

Develop coastal flood modelling capability

Develop partnership to support preparedness management




Accelerated Capacity Development

e EXxpected capacity
Capacity == |Nternal capacity
m EXternal support
Accelerated capacity
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7
An Roinn Tithiochta, Time
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@)y National Flood Forecasting:
Fluvial, Coastal

RIVERS:
* External independent advisory panel: Leading International and internal experts and practitioners

*  Fluvial model Tender: Build, calibrate, test available fluvial catchment models

* River monitoring: Expand Riverguage network to meet modelling requirements

COASTAL:

* Tide and Storm Surge Model: Move to HPC, drive with Harmonie, EPS. Develop improvement plan

* Coastal Monitoring: Collaborate with Commission with Irish Lights to develop near shore buoy o 5
Tk Nronyr b

o)

monitoring. Wave sensor trials. J‘% 5230 N
INITIAL OPERATIONS 2023:
*  Fluvial: National Catchment Fluvial System — 36 models - FEWS
* Coastal: Tide and Storm Surge Forecast (TSSF) model moved to HPC environment
* Coastal Flood Forecast Strategy: NDP plans for coastal observation network
*  Communications: — Irish Flood Integrated Communications System

* Flood Forecasting Centre (FFC): Initial Operations — Autumn 2023
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GOAL é: Lead a modern,
integrated meteorological
infrastructure and support

P u tt i n g i n an enterprise environment for

weather and climate services

MET
eireann

place HPC
infrastructure
nheeded to
support NWP
developments
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Separate:
NWP
domains

Unified:
NWP
domains

United Weather Centres st

. . Centres
Operational NWP collaboration

“Best short-range weather forecasts for citizens”

UWC West:
2018: Join MoU agreement between Denmark, Iceland, Ireland
and the Netherlands

Joint UWC West HPC and NWP operations from Q1 2024
Netherlands,

Denmark,

Ireland

Iceland

UWC:

2023: Join MoU agreement between Norway, Sweden, Finland,
Latvia, Lithuania, Estonia, Denmark, Iceland, Ireland and
Netherlands and Spain



High Performance Computing:
United Weather Centres

P, 10 International HPC Cooperation
+ B
MILLION * International HPC cooperation

weather observations
every 24 hrs

4,000 between Ireland, the Netherlands,

TRILLION
RENEWABLE calculations

per second Denmark and Iceland

minimising the CO, That is 4 followed by
footprint 15 zeros !

e Expanding to 10 countries in 2027

lines of code

Produces detailed weather to compute
predictions every hour - HIGH RESOLUTION

that is three times

more often than weather

forecasts

KEY MILESTONES

* Delivery of HPC complete Q1

i 2023
More timely
and accurate .
th an‘ . . .
worer . f\=aw L Commissioning Q4 2023

* New domain development Mar
2023
* Operational Q1 2024




GOAL 2: Provide climate
information services which

Development st

environmental resilience

of national
climate
services and
information

80 100 120 140 160 180 20
~ipitation [mm/month]

Department of Housing,
Local Government and Heritage
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Strategic challenge:

CI I m ate Se r\" ces * User-centric service: enabling the co-development of tailored

climate services to support sectoral decision makers.

I mm Ediate Iea d ers h i p * Nationally coordinated service delivery: reducing duplication

of data processing. Enabling knowledge generation between
challenge:

sectors, while promoting knowledge transfer across Irish

society.

1' Support National Climate * Support for citizens, businesses, policy makers & planners:
Ada ptation Planning: DevelOping Expert support in understanding and applying climate
climate services to meet the Irish information in their decisions.

* New climate information products and tool: Developed using

adaptation sector’s climate
information requirements.
2. USing: StandardiSing national * Enhanced communication: among climate service users and
Climate projections for |re|and. providers to help achieve maximum usability and reach of the

services that are developed.

standardised national climate projections and available through

an easy-to-use national portal Climate Ireland

* Training and support of users and developers of climate

services: to enhance the uptake and to standardise underlying

climate assumptions.



Irish National Framework 7Y worLo ) Grcs
For Climate Services

METEOROLOGICAL el
ORGANIZATION CLIMATE SERVICES

Step-by-step Guidelines
for Establishing a National
Framework for Climate

Services

NFCS Steering Committee

Climate
Research

National Climate Service DevelopmentHub

(Platform for regular meetings between climate service developers and

sectgr experts for co-production of climate seruices) Cm‘_ufb C:_L—:_rlp
o

Government Local : : : ng Research
A Semi-State Private Academia

Modelling Copernicus

Groups

Climate Ireland

National
Adaptation

Sectors Authorities

C;)—jb Adapted from Fig 3 WMO No. 1206
T N

.
The most common governance structure of NFCS

e

International
CS Centres




Accelerated Capacity Development

e EXxpected capacity
Capacity == |Nternal capacity
m EXternal support
Accelerated capacity
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7
An Roinn Tithiochta, Time
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~“MaRE| aU,CC ICHEC

) Golaiste na hOllscoile Corcaigh, Ei
Marine Renewable QB Uniersy Coleg Oor rend Irish Centre for High-End Computing
Energy Ireland

il  Deltares

. Met
Eireann

Aims:

1. Standardising national climate projections for Ireland.

2. Developing climate services to meet the Irish adaptation
sector’s climate information requirements.

o | Maynooth
© CARO ~epa University

ff il ;
Environmental Protection Agency Met Of'flce CLERSTE D o

An Roinn Comhshaeil,
Acrdide agus Cumarsdide Marine [nstitute I(.ARUS

Department of the Environment, i Fovis #a Mavi
Climate and Communications ‘ Irish Climate Analysis and Research Units




National Framework for Climate Services

M Generate climate
information and
knowledge - learn from
the past, monitor the
present, forecast the
future.

B Transfer the translated
information to the
appropriate beneficiaries,
in formats and media
most useful to their
operations

Generate Translate Transfer Use
M Translate the climate Put the translated and
knowledge into transferred climate
Information that is knowledge to use in
relevant to agriculture, operational decision
public health and other processes, policies and
target sectors. plans. Learn what works

and what doesn’t.

J
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Image taken from (IRI.Columbi.edu). C. Vogel, et al. Climate Services 15 (2019) 100107

https://www.researchgate.net/publication/335333286_Climate_services_in_Africa_Reimagining_an_inclusive_robust_and_sustainable_service

A strong user-centric approach underpinned
by user engagement and user needs analysis;

Nationally coordinated joint service delivery;

Support for citizens, businesses, policy maker,
planners etc. who need help understanding
and applying climate information in their
decisions;

Developing new climate information
products and tools;

Increasing access to climate data and
information.




v

Met Eireann
national
weather &
climate
research
programme
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GOAL 4: Continue to provide
an effective authoritative voice
on meteorology in Ireland




Accelerated Capacity Development

e EXxpected capacity
Capacity == |Nternal capacity
m EXternal support
Accelerated capacity
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7
An Roinn Tithiochta, Time
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| . Bt g ol > RESEARCH
2ann nationaliweather & %e:| PROFESSORSHIP

research programme

N " |
g P @‘MET

éireann

* Develop national capacity in weather, climate and flood forecasting

27th January 2023
* Coastal modelling Met Eireann's Senior
« TRANSLATE Il in support of the NFCS Academic Leadership
Funding Opportunity

e Atlantic Meridional Overturning Circulation ,
Met Eireann is delighted to

* Climate modelling | announce the publicat... )

* Impact based information — UV, pollen, droughts, fires, behavioural science
« New Met Eireann Professorship programme: Computational science, Artificial Intelligence

and Machine Learning and Impact-oriented prediction
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Met Eireann
Strategic Plan
2017-2027

Making Ireland Weather
and Climate Prepared
Helping Irish society to be ready

for and responsive to weather
and climate risks

Met Eireann, Headquarters, Glasnevin Dublin, Ireland
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Leadership and Management programme
5th September 2023

ORGANIZATION

@

METEOROLOGICAL
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