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1. Introduction

The LIFE Emerald project represents a significant advance in air quality management and
modelling in Ireland. This report details the After-LIFE plan, highlighting the advancements
made, and strategies required to maintain them. The principal objective being to ensure that
the methodologies and tools developed during the project continue to benefit Ireland, aiding
both compliance under the CAFE Directive and reducing air pollution.

2. Project Partners

The Irish Environmental Protection Agency (EPA) was the Coordinating Beneficiary or lead
partner of the LIFE Emerald Project. Associated Beneficiary, or project partners included the
Asthma Society of Ireland (ASl), the Department of Environment, Climate and
Communications (DECC), Health Services Executive (HSE), University College Cork (UCC) and
Vlaamse Instelling voor Technologisch Onderzoek (VITO, a Belgian research institute).

3. About LIFE Emerald

The LIFE Emerald Project developed an ambient air model based on the ATMOSYS (Air qualiTy
MOdelling SYStem) suite of forecasting and modelling tools used in Belgium.

The key deliverables from LIFE Emerald are:

e A 3-day national forecast system linked to the Air Quality Index for Health (AQIH)
launched in November 2023.

e Hourly updated air quality maps (Nowcast) providing estimates of air quality across
the country, filling in ambient air quality between monitoring stations in the National
Network based on real time monitoring results from the National Network. Launched
in April 2024.

e Production of high-resolution annual air pollutant maps, which can be used to carry
out national health assessments, spatial representativeness reviews of the network (a
requirement of proposed updates to CAFE) and better identify areas potentially
exceeding air quality limits. These are suitable for formal submission to the European
Commission and for participation in EU wide composite modelled mapping projects.
The maps were showcased at the LIFE Emerald closing conference and will be
launched alongside EPAs 2024 air quality report. These maps are of particular interest
to local authorities who can utilise them to develop air quality plans, highlight problem
areas and inform any additional monitoring they seek to carry out.

Additional outputs included:

e Delivery of an expert air quality management dashboard for the EPA (EPA ATMOSYS
dashboard).

e A spatial representativeness study of the National Network in line with
recommendations from FAIRMODE (the EU Forum on air quality modelling) using the
air pollutant data produced by the high-resolution modelling.

With the contribution of the European Commission
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e Model output suitable for formal submission to the European Commission and for
participation in EU wide composite modelled mapping projects.

e High density air monitoring campaigns by UCC, using low-cost PM and NO; sensors,
focused on transport and residential combustion in Edenderry and Dungarvan.

e The resulting measurement database was used to improve the spatial emissions
inventories for PMy s, in both towns.

e Areport on the impact of national strategies, principally emission reduction goals on
future air quality.

e A report on recommendations for the health service, including a review of current
health impacts based on high resolution mapping.

e End of project review on behaviour change, based on two surveys of the general
public.

Modelling is central to compliance with the updated CAFE Directive, with LIFE Emerald
equipping Ireland with the infrastructure required. Update and maintenance requirements
are summarised below.

e The forecasting and hourly AQ mapping services need to be checked daily.

e Annual verification of both the forecast and the hourly AQ mapping services against
the monitoring network is required.

e Forecast and hourly mapping updates are likely required at least every two years,
though this requirement will be based on annual review and assessment.

e The production of high-resolution air pollutant maps, creating suitable maps for
formal submission to the European Commission needs to be done annually, in order
to align with required annual data submissions.

4. Capacity Building

The National Ambient Air Quality Unit will require ongoing technical support from the LIFE
Emerald project partner VITO, to ensure the models developed within the LIFE Emerald
project are maintained and remain fit for purpose. As capacity builds within the EPA air quality
team, reliance on VITO can be reduced. As part of the LIFE Emerald contract agreement
between VITO and the EPA, the EPA have a ‘lifetime’ licence to continue to use the ATMOSYS
modelling and forecasting system as required to further develop Ireland’s air quality
modelling infrastructure.

Maintaining existing modelling systems, rather than developing new or alternative models, is
considered cost-effective and an effective use of the successful outputs of the LIFE Emerald
project.

5. Daily Checks

The maintenance of the LIFE Emerald ATMOSYS modelling infrastructure has been embedded
into the daily tasks of the National Ambient Air Quality Unit.

With the contribution of the European Commission
under the LIE programme 2
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Forecasts are generated twice daily and checked each morning as a minimum. Weekly, a
review will be scheduled to analyse in more detail the previous weeks forecast data relative
to monitored observations using the ATMOSYS dashboard.

Hourly updated maps for air quality are achieved through the interpolation of hourly
monitored data processed through the ATMOSYS platform. These maps will be checked
alongside forecast checks to ensure they are representative of realistic air quality
concentrations.

This integration into daily operations ensures, the team remain engaged, and capacity built is
retained.
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FIGURE 1. LEFT — AIR QUALITY FORECAST ON AIRQUALITY.IE. TOP RIGHT — HOURLY UPDATED AIR QUALITY MAP ON THE
ATMOSYS DASHBOARD. BOTTOM RIGHT — X, Y SCATTER OF OBSERVATIONS AT A MONITORING STATION COMPARED WITH
FORECAST, CAMS AND PERSISTENCE MODELS ON THE ATMOSYS DASHBOARD.
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6. Model Verification

The verification of air quality models is a critical process in maintaining the accuracy and
reliability of the forecasts provided to the public. Annual checks will be conducted on the OVL
and RIO models, involving comparisons with new data and validation against monitored data.

The DELTA-Py too,| created within the LIFE Emerald project, plays a crucial role in this process
by providing a user-friendly version of FAIRMODE’s DELTA verification system, allowing for
compliance with FAIRMODE requirements. The EPA staff conducts these verifications,
ensuring that the models continue to meet high standards and provide valuable information
for air quality management.

An annual report will be prepared by the National Ambient Air Quality Unit detailing the
verification process and results for each year. This report will detail the accuracy of Ireland’s
forecasting and modelling systems compliant with requirements set out by FAIRMODE.

Forecast target plot

ovl_3133:MQ1~0.461

FIGURE 2. FORECAST TARGET PLOT GENERATED FROM DELTA-PY TOOL, COMPARING ATMOSYS FORECAST MODEL
OVL_3133 wiTH CAMS FORECAST DATA RELATIVE TO OBSERVATIONS.
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FIGURE 3. DELTA-PY USER INTERFACE.
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7. Future Model Updates

Both OVL and RIO models will be updated every 2 years, following review and assessment.
These updates are essential to incorporate new or amended data and to ensure that the
models reflect current air quality conditions. The National Ambient Air Quality Unit is
responsible for carrying out these updates, maintaining the accuracy of the air quality models.
Support will be required from VITO initially, but as capacity is developed within the unit this
support can be reduced. Training has already been provided to the unit in relation to carrying
out annual updates, and it is expected that the unit will be able to lead these updates going
forward.

Regular updates ensure that the models continue to provide reliable data for policy
development and public information.

Figure 4 below displays improved accuracy of the RIO model when updated with new data in
2024, where both model versions show a strong linear relationship between monitored and
modelled values, the updated version 24 shows a higher R2 value (0.75) relative to the
previous version (0.52).
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FIGURE 4. X, Y SCATTERPLOTS COMPARING MONITORED AND MODELLED DATA FOR RIO VERSION 23 (LEFT) AND VERSION
24 (RIGHT).

8. Training

The National Ambient Air Quality Unit recognises that training to Local Authorities will be
required, not just for the use of LIFE Emerald outputs, but for air quality and air pollution in
general. As such, the Unit proposes running an annual training workshop targeted at
improving local authorities understanding of air quality, how to improve it, and how to
interpret data from both the EPA’s monitoring network and modelled outputs.

With the contribution of the European Commission
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9. Communication & Engagement

Continued communication of LIFE Emerald outputs is vital for ensuring the maximum uptake
of the project's tools, methodologies, and outputs. After completion of the LIFE Emerald project,
the EPA will continue its awareness raising activities and monitoring of behavioural change over time.
In the short term, additional citizen science campaigns to monitor nitrogen dioxide levels in Limerick
and Waterford will be delivered under the Clean Air Together programme; these campaigns will
include participant surveys of attitudes and behaviours.

The Project Team will engage in international and national conferences, such as future
National Air Quality Events, and HARMO, to disseminate the findings, advancements made
and highlight potential application of modelled outputs. The National Ambient Air Quality
Unit’s participation within Ireland’s National Clean Air Research Forum will be essential to
developing links with Irish research, highlighting possible applications for previous and future
modelled outputs from the ATMOSYS modelling infrastructure. This will include the provision
of presentations at the annual workshop, alongside participation in all future meetings.
Additionally, enhanced engagement with FAIRMODE is now possible, given the modelling
infrastructure Ireland now has. The National Ambient Air Quality Unit will host the 2024
FAIRMODE Technical Meeting in October 2024, and will expect to participate in future events
and contribute to wider European modelling efforts.

Further engagement with the Department of Transport and the National Transport Authority will
support future model updates and ensure the model outputs are applied to improve transport
planning, allowing for incorporation of air quality modelling into transport planning. Continued
cooperation between Department of Environment, Climate and Communications, Health Service
Executive, the Health Information Working Group, the Economic and Social Research Institute, and
the EPA will improve health system data alongside supporting the updated Ambient Air Quality
Directive and awareness raising.

LIFE Emerald beneficiaries recognise that the work carried out within the LIFE Emerald project
stands to benefit numerous other Member and States, and as such are actively pursuing links
with other countries within and outside the EU to maximise replication and transfer,
including:

e Engagement with the Scottish EPA and environment agencies in Northern Ireland,
Department of Agriculture, Environment and Rural Affairs, and Northern Ireland
Environment Agency will be maintained, with key deliverables identified for sharing.

e The report “Improved Bottom-up Residential Inventory” has been shared with the
Flanders Environment Agency. They are currently reviewing this report and analysing
from their perspective.

e A presentation on LIFE Emerald will be provided at the “Second International
Conference on Air Pollution — Moving Towards Clean Air for Europe” on the 24t of
September 2024.

e Technical Support Instrument funding is being sought alongside Malta and UBA
Austria to facilitate knowledge exchange, with a view to using LIFE Emerald as an
example of model development in a country with no previous modelling capabilities.

With the contribution of the European Commission
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e Upgrades that have been developed within the project will benefit countries
previously using the ATMOSYS system, including for example Slovakia and Hungary.
Future engagement within the ATMOSYS User Community will help ensure ongoing
links with these countries, promoting mutual improvement of modelling systems.
e The method of communicating the air quality forecasting data to the public is being
adapted by Croatia.
Public engagement and awareness raising is central to the EPA’s role in Ireland, where annual
air quality reports are targeted at a lay audience. These reports are designed to be engaging
and feature videos, pop-up images/text and links to additional external information. Going
forward they will include annual high resolution model outputs for the year previous using
infrastructure developed within the LIFE Emerald project. This will directly engage the public
with the most recent data available, highlighting future applications of LIFE Emerald modelling
infrastructure to the public. Figure 5 presents the LIFE Emerald content published in “Air
Quality in Ireland Report 2023”. Videos were produced in order to demonstrate how to use
www.airquality.ie and interpret LIFE Emerald air quality maps, these are available in the
report when the corresponding map is clicked.
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FIGURE 5. EXCERPT FROM “AIR QUALITY IN IRELAND REPORT 2023” PUBLICISING OUTPUTS FROM LIFE EMERALD PROJECTY

Media engagement following publication of this report gives the EPA the opportunity to
highlight www.airquality.ie to the public, linking them directly to the sustained modelled
outputs of LIFE Emerald.

L https://www.epa.ie/publications/monitoring--assessment/air/Air_Quality_Report_23 v14.pdf
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10. Supporting Local Authorities with Air Quality Plans

As part of LIFE Emerald, a small number of studies were set-up to demonstrate the use of
ATMO-Street for supporting national and local strategies to improve air quality, and to
examine the possible contribution of residential emissions to the PM levels in two towns in
Ireland, Edenderry in County Offaly and Dungarvan in County Waterford.

The Air Quality Unit of DECC will build upon these use cases and establish three different Local
Authority (LA) pilot cases (e.g., Edenderry, Letterkenny and Ennis), with the following
objectives:

e To support the development of actions and measures which could be included in a
Local Authority air quality management plan or roadmap, as may be required under
the new Ambient Air Quality Directive.

e To confirm the extent of the contributions of particular sources of air pollution to
potential 2030 exceedances of the Ambient Air Quality Directive at the local level.

e To support the pilot Local Authorities in identifying concrete measures that could be
taken to improve air quality.

These pilot use cases follow on from the recommendations in the report “Improved bottom-
up residential inventory”, building towards an improved national emissions model based on
generalised data compiled from numerous similar studies in different locations across Ireland.
They will require the use of the ATMO-Street configuration from LIFE Emerald.

Alongside these pilot cases, which will be undertaken as part of a research project, the Air
Quality Unit of DECC would like build upon the LIFE Emerald ATMO-Street configuration and
configure an ATMO-Plan application for Ireland. ATMO-Plan was not part of LIFE Emerald,
but it was demonstrated to the EPA and DECC during some of the capacity building sessions
as part of the local policy actions.

ATMO-Plan is on online user interface on top of the ATMO-Street modelling chain. Although
ATMO-Street is packaged into a python package to facilitate an easy set-up of the ATMO-
Street model chain, it still requires an ‘expert user’. To break down this barrier and make it
more user friendly so that non-experts can use it for air quality planning purposes, ATMO-
Plan was developed. It allows users to configure ATMO-Street input, launch model
simulations on a high-performance computer and visualize and analyse the modelling results.
This user interface makes it more user friendly, but it limits the types of measures (scenarios)
that can be modelled.

DECC would like to explore the potential of the tool to support Irish Local Authorities (LA’s) in
assessing which local measures they could take to reduce ambient air pollution levels. A
demonstrative ATMO-Plan application will be configured using the underlying ATMO-Street
data that is already available for Ireland.

With the contribution of the European Commission
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11. Links to Policy & Research

The LIFE Emerald project has delivered daily air quality forecasts and near-real time air quality
information covering the entire country, which will continuously be available for citizens
relevant stakeholders. High resolution maps of NO, and PM have also been produced, a long-
term goal of the agency will be to maintain delivery of these maps annually. All these outputs
will be invaluable for all the Irish stakeholder organizations, as such, they are all targets for
any post project dissemination activities. Listed below are the key stakeholders who will be
targeted for dissemination, though this list is not exhaustive:

e The Department of Communications, Climate Action, and Environment (beneficiary
but after the project, a stakeholder) (DCCAE).

e The Department of Transport, Tourism and Sport.

e The Department of Agriculture, Food, and the Marine.

e The Department of Health.

e Economic and Social Research Institute (ESRI).

e An Taisce — The National Trust of Ireland.

e Central Statistics Office (CSO)

e Teagasc— The Agriculture and Food Development Authority.

e The Asthma Society of Ireland.

e The Irish Cancer Society.

e The Irish Heart Foundation.

e Irish universities.

e Irish Local Authorities

LIFE Emerald’s high-resolution ATMO-Street models will contribute significantly to the
development of future air quality plans, roadmaps, and low emission zones, and supporting
policy makers specifically:

e Compliance checking: identification and quantification of locations in Ireland that
exceed the limit values of the Ambient Air Quality Directive (AAQD) of the European
Union or the air quality guidelines of the WHO.

e Local air quality planning: once these (exceedance) hotspots have been identified, the
modelling chain can be used in ‘analysis’ and ‘scenario’ mode to:

o ldentify the contribution of the main emission sources (traffic, residential,
background) to the ambient pollution levels at a particular location.

o Guide the selection of measures aimed at reducing the source contributions
and model the ‘impact’ of those measures on the ambient pollution levels.

e Environmental Impact Assessments: the modelling chain like other air quality
dispersion models can be used to support air quality assessments for planning
purposes.

The National Ambient Air Quality Unit within the EPA will collaborate with Local and National
Authorities, and VITO to implement these models, assisting in the compilation of input data

With the contribution of the European Commission
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and ensuring that the models are integrated into policy-making processes. This collaboration
will also include engagement with the ATMOSYS user community, ensuring all users benefit
from any future model development.

Modelled outputs will be provided to research bodies and other agencies upon request, with
established links already developed with The Economic and Social Research Institute (ESRI)
and Central Statistics Office (CSO), including:

e The ESRI can utilise these maps for future national health and socio-economic impact
assessments.

e The CSO required these maps to estimate dry deposition of PM2.s over vegetation to
guantify the air filtration service provided by ecosystems, for reporting to Eurostat in
2026.

The development of state-of-the-art air quality modelling infrastructure for lIreland is
appropriate and timely, given new requirements within the proposed updates to the CAFE
Directive. Supporting compliance to this Directive ensures maintained support for LIFE
Emerald outputs long after the project has been completed. It also allows for adequate
assessment of both national level policies such as Ireland’s National Air Pollution Control
Programme (NAPCP) or legally required reductions outlined in the National Emissions
reductions Commitments Directive (NECD).

The report “Feasibility of using the SHERPA model for ATMO-Street Policy Scenarios, Air
Pollutant Maps for Policy Support and Health Impacts”, highlights the benefit of developing a
chemical transport model for Ireland, this option will be explored in the coming years.

12. Ensuring Long-term Sustainability

Sustaining LIFE Emerald project outputs is essential for long term compliance with proposed
updates to the Ambient Air Quality Directive. They provide Ireland with a means to manage
and reduce air pollution on a national scale, targeting areas with local issues. The National
Ambient Air Quality Team within the EPA are committed to ensuring the modelling
infrastructure is maintained and utilised in Ireland, providing support to Local Authorities and
other Member States as required.

Continued support from other stakeholders is required to ensure longevity of these outputs
including the National Transport Authority, Met Eireann, Department of the Environment,
Climate, and Communications, Local Authorities, etc. By fostering these connections and
providing ongoing support, the National Ambient Air Quality Unit aims to ensure that LIFE
Emerald’s models continue to be used to inform and engage required stakeholders in order
to manage and reduce air pollution.
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