TRANSLATE

STANDARDISED DATA FOR DECISION MAKING

INTRODUCTION

The TRANSLATE initiative follows international best practice to provide robust, high resolution and standardised

future climate projections for Ireland. These bias-corrected, standardised datasets will help decision makers plan for
the future and become more resilient to climate change.

Climate change is a global challenge that will impact everyone. It will result in altered weather patterns, with different
parts of the Earth affected in different ways. Ireland can expect changes in rainfall patterns resulting in more flooding
and summer droughts, warmer temperatures, higher sea levels and an increased likelihood of severe weather events
such as storms with increased intensity. This will have implications across all locations and for all sectors in Ireland. [1]

IRELAND'S CURRENT CLIMATE & WHAT EFFECTSIT

Warmest month: Coldest month:
July January
Mean temperature: 15.2 °C Mean temperature: 5.3°C
Average daily max: 19.1°C Average daily min: 2.3°C
(Record: 33 °C, 18th July 2022*) (Record: -18.8 °C, 2nd January 1979*)
Wettest month: Driest month:
December: May:
Mean Rainfall:141.9mm Mean Rainfall: 79.4

(Record: 943.5 mm @ Gernapeka, (Record: 0.0 mm @ multiple

Cork, 2015**) locations**)

*20th Century record **Since 1941

The dominant influence on Ireland’s climate is the Atlantic Ocean. The AMOC - Atlantic
Meridional Overturning Circulation, is a large system of ocean currents - including the 1. J
Gulf Stream - characterised by a northward flow of warm water and a southward flow ' Y,

Deep Water

of cold water. Consequently, Ireland does not suffer from the extremes of Nerif At ,//
temperature experienced by other countries at a similar latitude. Winters tend to be '
cool and windy, while summers, are mostly mild and less windy.[2]

Recent studies have projected that the AMOC could decline by 30 - 40 % by 2100,
resulting in cooler North Atlantic sea surface temperatures (SST)s [3]. Ireland is
nevertheless projected to continue to warm, although the influence of the cold

influence may lead to reduced warming compared with our continental European

neighbours. AMOC weakening is expected to lead to additional sea level rise around
Ireland.

ENSO - EI Nino-Southern Oscillation, refers to a recurring climate pattern involving SST changes in the central and
eastern tropical Pacific Ocean. It oscillates between a warm phase known as “El Nifo”, (above-average SSTs in the
region), and a cold phase known as “La Nifa”", (below-average SSTs in the region). An in-between transitional neutral
phase between the warm and cold phases is also observed. El Nifo events cause short-term warming in global
average surface temperature while La Nifa events cause short-term cooling.
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HOW HAS IRELAND'S CLIMATE CHANGED?

OBSERVED CHANGES

These maps show changes in historical
annual average temperature and rainfall
difference between the 1961-2010 and 1991 -
2020 baseline periods. [4]

We can see that temperatures have
increased in all areas across Ireland.

We can also see that all of the country has
become wetter, with the biggest increases
concentrated in the western part of the
Ireland.

Annual average temperature difference (°C) Annual average precipitation difference (%)

median = 0.7C median = T8mm (+6.9%)
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Difference in annual average temperature (left) and annual average
precipitation (right) between the 1991- 2020 and 1961- 1990 time periods

Island of Ireland Long Term Annual Temperature Anomalies (°C) (difference from 1961-1990) Climate Strlpe 1900 to 2022

Annual anemaly range and colours
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Observed change in annual average temperature (°C)1900 - 2022 relative to the 1961- 1990 baseline [5]

Concept: Ed Hawkins

These stripes show how average annual temperature for Ireland has changed compared to the period of 1971 -
2000. It is clear from these stripes that the majority of the warmest years this century have occurred since 2000.

IMPACTS

All people, locations and sectors across Ireland are already impacted by climate change and will continue to be
impacted. Some of the adverse impacts of climate change may include:

HEALTH

Increased risk from
heat related illness

DROUGHT

Increased risk to water
supplies

FLOODING
Increased risk of river &

TRANSPORT
Increased risk to

surface water flooding infrastructure from

heat & flooding

ENVIRONMENT

Increased risk to

SEA LEVEL RISE

Increased risk of coastal
flooding and erosion indigenous

biodiversity
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SCIENCE BACKGROUND - An Introduction

This information sheet uses standardised climate projections developed specifically for Ireland [6]. These projections
are available at a resolution of 1.5 km.

They are created from a selection of internationally reviewed
and accepted models from both CORDEX [6] and CMIP5, [7],

3.5 < =—rcp2B-mean A
that are most sensitive to temperature changes over _ .} — @@ 0 Most
= —rcp85-mea :‘E /<’—
Ireland. Together they demonstrate a range of possible ¢ ?** =
futures for Ireland based on assumptions of global human ’ §
= o

More

activity resulting in "least”, "more" or "most" climate change.

e

Historical climate data is evaluated against the observational

record and corrected to remove any model bias. This .| N

correction is then applied to all future data. This allows us to

present information on how the variables change

(difference) as well as actual values (absolute).

EMMISSION SCENARIOS

The future climate of Ireland is uncertain. It

GLOBAL WARMING LEVELS (GWLs)

Global warming refers to the change of global surface
temperature relative to a baseline. Specific global warming
levels, such as 1.5°C, 2°C etc., are defined as when the global
average temperature rises 1.5°C or 2°C above pre-industrial
levels (1850 -1900). It is uncertain if and when global average
temperatures will cross these thresholds. Crossing specific
thresholds becomes more likely and predictable as we

will be determined by a combination of

human activity and greenhouse gas

emissions. To capture this uncertainty, we
use emission  scenarios, such as

Representative Concentration Pathways

(RCPs).

RCPs are not forecasts, but they do provide
a broad range of possible futures based on
assumptions of human activity. The more we
know about future global human activity,
through policy changes for example, the
more likely certain scenarios become.

Very Low future

emissions

Human Activity
Assumptions

Very high future

emissions

Low to moderate
future emissions

become more certain of future human activity.

Current estimates from the IPCC ARG report, [8], place the
past decade as 1.1°C above pre-industrial levels, with the next
20 years expected to reach or exceed the 2°C threshold
resulting in increasing heat waves, longer warm seasons and
shorter cold seasons. Heat extremes could more often reach
critical tolerance thresholds for agriculture and health.

CO0, emissions remain
constant and decline. Global
emissions are strongly o
RCP 2.6 mitigated and reduced. 1°C
Assumes widespread
climate action

CO, increases slightly until
mid-century and then
RCP 4.5 declines. Global emissions 2°C
: are mitigated to varying
levels Assumes moderate
climate action

CO, emissions continue to
increase up to 3 times their
current level. Global
emissions grow

—aE
unmitigated. Assumes little i

to no climate action taken. /
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HOW COULD IRELAND'S CLIMATE CHANGE - part 1

With every increment of global warming, changes in mean climate and extremes become more widespread and

pronounced. The following figure demonstrates what this means for Ireland relative to 1976 - 2005 baseline.

The world at The world at The world at The world at The world at
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HOW COULD IRELAND'S CLIMATE CHANGE - part 2

Uncertainty

The most recent IPCC report states unequivocally that the world's climate is changing as a result of human induced
global warming. Ireland's climate is also changing, albeit at a slightly slower rate than the global average. How much
the world's (and Ireland's) climate will change depends on a number of factors such as how intensive global mitigation
and adaptation actions will be, how quickly this will happen and how the Earth system responds to these actions.

The climate projections presented here are not forecasts of the future under different global warning thresholds.
Instead they offer a range of plausible future scenarios based on assumptions of global climate action and possible
earth system responses. The more certain we become about the level of global action and carbon emissions the more
certain we become of the expected level of global warming and the resulting impact of climate change.

Many aspects of the climate system react quickly to temperature change. Here we look at how some of Ireland's key
climate variables could change as the global average temperature reaches and crosses critical thresholds.

Change of climate variables for Ireland for different global warming thresholds

Temperature

Annual Average . 0.75°C 1.21°C 1.96 °C 2.22°C
(¢C) 9.44 °C (0.33 to 1.04) (0.83 1o 1.6) (1.38 to 2.47) (1.53 to 2.94)
pveraEe SUTIneT I e 0.8°C 1.18°C 2.17°C 2.36 °C
Maximum [QC} s j (0.42 to 1.26) (0.67 to 1.81) (1.73 to 2.58) (1.73 to 3.42)

. - 0.69 °C 1.15°C 1.82°C 2.07 °C
st s g’ijé 2.09°C I % (0.28 to 1.19) % (0.67 to 1.72) (1.08to 2.48) (1.26 to 2.82)
Minimum (°C)

Precipitation

-1.37% -1.18 % -6.5 % -9.21%
2.71
Summer Rate (%) “mmfday ‘7 “ (-11.48 to 7.68) “ (-10.94 to 8.42) (-7.46 to 7.6) (-19.75 to 3.68)
b
. 4.05 11.24 % 12.87 % 18.63 % 24.49 %
Winter Rate (%) 4+ mm/day I (4.06 to 19.14) (5.55 to 22.99) ,... (9.19t028.61)) | To% (12.33t038.78)

. VAN

The table above demonstrates how key climate variables for Ireland could change under different global warming
thresholds. the world has currently warmed to 1.1°C above pre-industrial levels and so the grey box represent Irelands
current climate. The arrows represent the directions of change - increasing with up arrows and decreasing with down
arrows. The average change across all models are the central figures in bold in each column. The range (or spread)
across all models is presented in grey in brackets beneath it. The first value - the lower limit in the range is the 10th
percentile (90% chance of being greater than this value) while the second value - the upper limit in the range is the 90th
percentile (30% chance of being less than this value) of the ensemble.

As the world warms it is clear that Ireland's temperature and rainfall undergo more and more significant changes, for
example on average Summer temperature could increase by more than 2°C, Summer rainfall could decrease by 9%
while Winter rainfall could increase by 24%.
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ADAPTATION, RISK & VULNERABILITY

It is clear that in the coming decades the

Mitigation
Actions that reduce or
prevent emissions of
greenhouse gases

climate of Ireland will change, by how much
remains uncertain. What is certain is need to

build resilience to climate change across all Needed to achieve net
locations, sectors and services to reduce the = )
adverse impact any climate change may have. Cll.rr.late
Mitigation can Resilience
.. . . . reduce the need
Mitigation and adaptation both help to build for adaptation in &
ore . . the future Co-Benefits
resilience to and reduce the risk Ireland will Positive effects
. . . that results from
face from climate change. Mitigation efforts climate action
focus on how to limit the hazard (weather and Adaptation

Actions that help reduce
the impacts of climate
change. Essential to deal
with current effects of
climate change

climate events) while adaptation helps
reduce exposure and vulnerability.

Successful adaptation is a drive towards
equitable and effective adaptation with human,

ra
o b : T ecosystem and mitigation co-benefits.
= ecreases social vulnerability
S Increases social vulnerability . e
o Reduces adverse climate For successful adaptation a holistic approach
g impacts on ecosystems Increases adverse climate hould be tak h T dapti
2 o Impactsion ecosystems shou e taken when considering adaptive
Moves towards equitability, actions. Adaptive actions should not be viewed
provides benefit to the poor, Worsens present or future L. . ]
low-income or marginalized conditions for the paor, low = in isolation but as part of a whole system. This
groups ISl 2 e el 2 e b 2 E will highlight any co-benefits but should also
Contributes to transformational ~ Does not facilitate o highlight any mal-adaptive effects that could
change in society transformational change >
= occur as aresult.
Does not increase GHG Increases GHG emissions b=
P = | q q
emissions o Maladaptation on the other hand is a move
=

towards more vulnerable, inequitable
adaptation that increases risk for humans and
ecosystems.[7]

Risk: The potential for adverse consequences for human or ecological
systems. In the context of climate change, risks can arise from potential
impacts of climate change as well as human responses to climate change.

= Hazard: The potential occurrence of weather and climate events which may
have adverse effects. The frequency, duration and intensity of which may
change due to climate change.

Exposure: The presence of people; assets or ecosystems in places relative

to the hazard that could be adversely affected.

Vulnerability: The likelihood of the exposed people, assets or ecosystems
suffering adverse effects from the hazard. Vulnerability is a measure of
both adaptive capacity and sensitivity
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WHAT IS IRELAND DOING?

Climate Services,

We are currently experiencing Nation to local policy
Support & Advisory

impacts of a global average
temperature rise of about 1.1°C.

PARIS AGREEMENT
Without concerted global action to

limit emissions, by end of century we

NFCS

Met Eireann
European Green Deal
may exceed 4°C of warming.

Climate Change Advisory Council

The Paris Agreement says, we must Climate Action & Low

aiming for 1.5 °C.
Research Institutions

National Adaptation
European and subsequent Irish Framework

policy, national and local frameworks

Citizens Assembly/National Dialogue

and planning reflect this goal to keep Sectoral Local Authority

Adaptation Plans Plans

global warming below 2°C. CARO's

National Framework for Climate Services
(NFCS)

The NFCS will enable a permanent

<
KNOWLEDGE

4.
national climate service forum. It will

(o

S . : : Coordination SERVICES
identify sectoral climate information .\
9 ° 3. 6.
needs, co-develop tailored climate NFCS. TRANGLATE SUIERICE
information products and provide these .g
a 2.
latest climate products to all, COMMUNITY
providing standardised, Irish specific, () @
climate information to support an all of -..
government response to climate change. —
Energy Agriculture Industry Residential Transport
70% of energy from Reduction of Energy efficiency Retrofitting 500000 1000000 electric
renewable sources 16.5MtC02 programmes homes to B2 BER vehicles & biofuel
25% N% 32% />\ 47% 13%
[ ] 3 . -
n A\ Ial 1 O O

What can you do?

N =
), B ‘o
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FURTHER INFORMATION

Further Information on the TRANSLATE project can be found here:

"y

L

. Intergovernmental Panel on Climate Change (IPCC) 2013: available at https://www.ipcc.ch/

. https://www.met.ie/climate/climate-of-ireland

. https://www.rmets.org/metmatters/unprecedented-weakening-north-atlantic-circulation

. https://www.met.ie

. https://showyourstripes.info/

. https://cordex.org/

. WCRP Coupled Model Intercomparison Project - Phase 5: Special Issue of the CLIVAR Exchanges Newsletter, No.

N O ol PN

56, Vol. 15, No. 2
8. https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf
9. https://www.frontiersin.org/articles/10.3389/fclim.2023.1166828
10. Intergovernmental Panel on Climate Change (IPCC) AR6, WG2, chapter 17, figure 17-010
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