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Current Status of Climate in Ireland 

This paper intended for the Irish Citizens’ Assembly will address the following topics in relation to 
Ireland’s climate: 

• Overview on the role of Met Éireann with respect to climate change 
• Data on climate observations  
• Climate change indicators 
• Projections for the future 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overview: role of Met Éireann with respect to climate change 

Met Éireann, Ireland's National Meteorological Service, is a line division of the Department of 
Housing, Planning and Local Government and is the leading provider of weather information and 
related services in the State. Its mission is to monitor, analyse and predict Ireland's weather and 
climate and to provide a range of high quality meteorological and related information to the public 
and to specific customers in, for example, the aviation and agricultural sectors. As a scientific and 
technical organisation, it strives to utilise the latest technological and scientific advances in order to 
improve the efficiency, effectiveness and accuracy of its forecasts. 

Key messages  

              Past Climate 

• On an average, surface air temperature has increased by about 0.8°C during 
the period 1900-2016, about 0.07°C per decade. 

• Seasonal minimum and maximum temperatures show an increasing trend.  
The number of frost days has decreased while days with temperature above 
20o C has increased since 1960. 

• An increase of 70mm of rainfall is seen in the 30 year average of 1981-2010 
period compared to 1960-1991 period. 

• Number of days with rainfall more than 10mm during the period 1960-2016 
generally show an increasing trend, particularly in the west. 

• Sea-level has been rising at the rate of 2-3mm per year since the early 1990s. 
 
Climate Projection 
 

• Average temperatures are expected to rise by 1-1.6 ℃ by mid-century. 
• Number of frost days are projected to decrease by over 50%. 
• Warming is enhanced for the extremes (i.e. hot or cold days) with summer 

daytime temperatures projected to rise by up to 2 ℃  and lowest night-time 
temperatures to rise by up to 2 to 3 ℃   in winter. 

• Large decreases are expected in rainfall (annual, spring and summer). 
• The largest drying (~20% reduction in precipitation under the high emission 

scenarios) is expected during summer. 
• The frequency of heavy precipitation events (winter and autumn) shows 

notable increases of up to 30%.  



Met Éireann carries out meteorological observations to monitor weather and climate.  These data 
sets are used as input to weather forecast models and related applications. All observed 
meteorological parameters are rigorously quality controlled and shared with the international 
community for operational and research activities.  Recent initiatives in climate research have led to 
the creation of a definitive high resolution past climate data set for the period 1981 to 2016.  This is 
achieved by filling gaps in observations by using a weather model and all available observations in a 
physically consistent approach known as reanalysis.  Rescuing past climate data from old records in 
collaboration with other research partners is also an ongoing programme. 

Furthermore, Met Éireann collaborates with the EC-Earth community, an international research 
consortium of EU countries on future climate predictions.  Through this participation, it contributes 
to the IPCC (Intergovernmental Panel on Climate Change) assessment reports and national 
adaptation and mitigation strategies by its unbiased, objective scientific work.  Recently, Met 
Éireann joined three EU commission supported projects (ERA4CS – European Research Area for 
Climate Services) on climate services to further its climate research activities. 

In partnership with various national agencies and academic institutions, Met Éireann actively 
supports and participates in research collaborations.  To further enhance and consolidate the 
current scientific, observation and forecast programmes, a new vision and strategy for the next ten 
years is currently being formulated with a renewed emphasis particularly on climate services and its 
communication. 

Climate Observations  

To characterise the state of the climate system, high quality long term observations of our 
environment are essential.  Observation of meteorological surface and upper-air variables is carried 
out by Met Éireann at its synoptic1, climatological and rainfall stations. The United Nations 
Framework Convention on Climate Change (UNFCC) through the Global Climate Observation System 
(GCOS) has defined a set of variables to be monitored to have a better understanding of climate.  Air 
temperature and rainfall are two such variables that will be discussed here in the Irish context. 

Air Temperature 

Air temperature measurements are important for characterising the climate and any associated 
changes. There have been significant changes in the Earth’s 
temperature over the millennia. However, an increase of the 
global average surface temperature over the last century of 
approximately 0.84o C is widely believed to be predominantly 
due to human activities which emit large quantities of 
greenhouse gases into the atmosphere. The temperature in 
Ireland is strongly influenced by its proximity to the Atlantic 
Ocean with average annual values in the range if 9o C and 11o C 
from Northeast to Southwest. 

Figure 1: Observation network measuring surface temperature. 

Surface air temperature has been measured in a systematic manner in Ireland since the early 19th 
century.  Readings at a height of approximately 2m above ground level at synoptic stations (red) are 
made every hour on the hour, at climate stations (blue) readings of maximum and minimum 
                                                           
1 A surface weather observation, made at periodic times (say, every hour). 
 

http://glossary.ametsoc.org/wiki/Surface_weather_observation


temperatures over the past 24 hours are made once a day at 0900 UTC.  Air temperature is also 
measured on six marine data buoys (orange) deployed progressively since 2000.   

A long term average national temperature series for Ireland has been derived using data from 5 long 
term stations namely Valentia, Malin Head, Armagh, Birr and the Phoenix Park. Figure 2 shows the 
average annual temperature anomaly (the difference between the average annual temperature and 
the 1961 to 1990 normal value) from 1900 to 2016. 

The average temperature varies considerably from year to year. Warming periods occurred from the 
1920s to 1940 and from the late 1980s to the present time. Seven of top ten warmest years on 
record have occurred since 1990.  The warming at the end of the 20th century was larger and more 
rapid. The annual average surface temperature has increased by approximately 0.8o C over the past 

116 years. 

 

 

Figure 2: Average 
temperature anomaly 
for the period 1900-
2016. 

 

 

An analysis of seasonal temperature (Figure 3) differences, based on gridded data averaged over the 
area of Ireland, shows a rise in temperatures in all seasons. It also shows that both winter and 
summer minimum temperatures have tended to be higher than the 1961–1990 average, in 
particular over the last few decades. 

 

 

Figure 3: Maximum and minimum 
seasonal average temperatures for 
Ireland as a difference from 1961-
1990 normal. 

Climate change indicators 

A range of climate change 
indicators to enable uniform 
comparison of these variables have 
been defined by the World Climate 
Research Programme. In the case of 
temperature, the indices include 
number of frost and ice days and 
days with temperatures above or 
below a certain threshold. Trend 
maps have been computed for the 



indicators from individual station records. Figure 4 shows that in the period 1961 to 2016 there has 
been an increase in the number of warm days (those with temperatures over 20o C) on the right 
panel, and a decrease in the number of frost days (those with temperatures below 0 o C) on the left 

panel.  

 

Figure 4:  Trend in changes in frost 
days (left panel) and temperatures 
above 20o C (right panel) for the 
period 1961-2016.  

 

 

 

 

 

Rainfall 

Rainfall plays an important role in the water cycle and water balance and is important for the 
maintenance of life. Its measurement and monitoring are important as it is a key indicator of 
changes in the climate. There can be a high variability in rainfall amounts over space and time, 
therefore a dense network of ground measurement locations is required. It has been measured at a 
number of locations in Ireland since the early 19th century with a peak of over 800 rainfall stations in 
the late 1950s. 

Figure 5: Observation network of rainfall stations. 

Currently rainfall is recorded at synoptic (red) and climate (blue) 
stations. In addition to this, there is a wide network of voluntary 
rainfall observers (orange) as shown in Figure 5.  At synoptic 
stations readings are made every hour; at climate and rainfall 
stations a daily rainfall total is recorded.  There are also a number 
of rain gauges in remote locations which are read once a month. 

Rainfall shows large inter-annual variability.  A comparison of 30 
year average indicates an increase of approximately 70mm over 

the last decades (see Figure 6).  In fact, all seasons show a small increase in totals over this period.   
 
 

Figure 6: Average annual rainfall 
for Ireland for the period 1941-
2015 with 30 year average and 
long term averages for the 
periods 1961-1990 and 1981-
2010. 

 



 

Climate Change Indicators 

In the case of rainfall, climate change indicators include number of wet days and heavy-rain days. 
Trend maps have been calculated for the indicators for stations which have a near complete daily 
record for the 1961 to 2016 period.  

Figure 7 shows the trends for the number of wet days (days with rainfall greater than 0.2 mm) and 
the number of heavy rain days (days with rainfall greater than 10 mm).  The trends for rainfall do not 
show the same level of confidence as those for temperature: they show greater regional variation 
and occasionally conflicting trends from stations that are geographically relatively close.  However, 
in general number of heavy rain days (>10mm) appear to be increasing in the west of Ireland 
compared to east.  

 

Figure 7: Trend in the number of 
days greater than 10mm (left 
panel) and greater than 0.2mm 
(right panel) for the period 1961-
2016. 

 

 

 

 

Sea Level Rise                                               

Globally, sea levels have been rising at an average rate of approximately 3mm per year between 
1980 and 2010.   Sea level has not historically been measured with the necessary accuracy to 
determine sea-level changes around Ireland. Nonetheless, observations from southwest England 
show a sea level rise of 1.7 cm per decade since 1916. These measurements are considered to be 
representative of the situation to the south of Ireland. Satellite measurements indicate a sea-level 
rise around Ireland of approximately 2–3 mm per year since the early 1990s. 

It is projected that sea level will continue to rise at this rate or greater. All major cities in Ireland are 
in coastal locations subject to tides.  Any significant rise in sea levels will result in increased coastal 
erosion and floods along the coast.  

Climate projections for Ireland 

To understand the impacts of a warming climate on the mid-21st-century climate of Ireland, data 
from Regional Climate Modelling (RCM) simulations have been used. Data from the period 1981–
2000 were considered for reference while for the projection, data from the period 2041–2060 for 
two different emission scenarios were taken into account.  Differences between the two periods 
provide a measure of climate change.   

 

 



Air temperature 

Figure 8 shows the changes in average temperature (left panel) and frost days (right panel) for the 
medium-low and high emission scenarios for the period 2041-2060 compared to the reference 
period 1981-2000.  It is expected that average temperatures will rise by 1-1.6 ℃ by mid-century with 
the strongest signal seen in the east while on an average, for the whole country, the number of frost 
days (days when the minimum temperature is less than 0 ℃) is projected to decrease by over 50%.   

Warming is enhanced for the extremes (i.e., hot or cold days) with summer daytime temperatures 
projected to rise by up to 2 ℃  and lowest night-time temperatures to rise by up to 2 to 3 ℃   in 
winter.  

                     

Figure 8: Change in average annual temperature (left panel) and percentage change in frost days 
(right panel) for mid-century (2041-2060) under two different emission scenarios. 

Rainfall 

As shown in Figure 9, large reductions in annual rainfall are seen for the two scenarios considered. 
Spring and summer rainfall also indicates large decreases.  It is also expected that the largest drying 
(approximately 20% reduction in precipitation under the high emission scenarios) occurs during 
summer along with an increase in the number of dry periods.   

However, the number of heavy precipitation events (very wet days) show notable increases of up to 
30% during winter and autumn.  

      

Figure 9: Percentage change in annual precipitation for mid-century (2041-2060) under two different 
emission scenarios (left panel) and annual/autumn very wet days for high emission scenario (right 
panel).  



Uncertainties in climate projection 

Climate change projections are subject to uncertainty which limits their utility.  Primarily, there are 
four main sources of uncertainty: (1) the natural variability of the climate system, (2) uncertainties in 
the formulation of models, (3) uncertainties in future regional climate due to the coarse resolution 
of Climate Models and (4) uncertainties in the future emission scenarios.  The uncertainties arising 
from (1) and (2) can be addressed, in part, by employing a multi-model ensemble (MME) approach.  
The ensemble approach used in the study presented here uses three different RCMs driven by 
several GCMs to simulate climate change.  Using this approach, the uncertainty in the projections 
can be estimated to provide a measure of confidence in the predictions.  The uncertainty arising 
from (3) can be addressed by running the RCM simulations at high resolution. A number of emission 
scenarios were used to account for uncertainty arising from (4). 

This study analysed 29 high-emission and 21 medium-to low-emission RCM ensemble comparisons.  
This relatively large ensemble size allows one to determine confidence level values for climate 
projections.   
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