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Greenhouse Gases collecting in the atmosphere trap heat

Global Warming – Greenhouse Gases



The large number of existing indicators produced by climate scientists are useful for many 
specific technical and scientific purposes and audiences. They are thus not all equally 
suitable for helping non-specialists to understand how the climate is changing. Identifying 
a subset of key indicators that capture the components of the climate system and their 
essential changing behaviour in a comprehensive way helps non-scientific audiences to 
easily understand the changes of key parameters of the climate system.

The World Meteorological Organization uses a list of seven state-of-the-climate indicators 
that are drawn from the 55 Global Climate Observing System (GCOS) Essential Climate 
Variables, including surface temperature, ocean heat content, atmospheric carbon dioxide 
(CO2), ocean acidification, sea level, glacier mass balance and Arctic and Antarctic sea ice 
extent. Additional indicators are usually assessed to allow a more detailed picture of the 
changes in the respective domain. These include in particular – but are not limited to – pre-
cipitation, GHGs other than CO2, snow cover, ice sheet, extreme events and climate impacts.

Key components of 
climate system and 
interactions:  
energy budget, 
atmospheric composition, 
weather, hydrological 
cycle, ocean and 
cryosphere.
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State-of-the-climate indicators used by WMO for tracking climate variability and change at global level, including surface 
temperature, ocean heat content, atmospheric CO2, ocean acidification, sea level, glacier mass balance and Arctic and 

Antarctic sea-ice extent. These indicators are drawn from the 55 GCOS Essential Climate Variables.  
Source: https://gcos.wmo.int/en/global-climate-indicators.
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DEFINITION OF STATE OF THE CLIMATE INDICATORS

Global Climate Indicators

Indicators which show the changing conditions which 
humans are causing

Used by WMO and at https://gcos.wmo.int/en/global-climate-indicators
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State-of-the-climate indicators
TEMPERATURE

The global mean temperature for 2018 is 
estimated to be 0.99 ± 0.13 °C above the pre- 
industrial baseline (1850–1900). The estimate 
comprises five independently maintained 
global temperature datasets and the range 
represents their spread (Figure 1).

The year 2018 was the fourth warmest on 
record and the past four years – 2015 to 
2018 – were the top four warmest years in 
the global temperature record. The year 2018 
was the coolest of the four. In contrast to the 
two warmest years (2016 and 2017), 2018 
began with weak La Niña conditions, typically 
associated with a lower global temperature.

The IPCC special report on the impacts of 
global warming of 1.5 °C (Global Warming 
of 1.5 °C) reported that the average global 
temperature for the period 2006–2015 was 

0.86 °C above the pre-industrial baseline. For 
comparison, the average anomaly above the 
same baseline for the most recent decade 
2009–2018 was 0.93 ± 0.07 °C,1 and the aver-
age for the past five years, 2014–2018, was 
1.04 ± 0.09 °C above this baseline. Both of 
these periods include the warming effect of 
the strong El Niño of 2015–2016.

Above-average temperatures were wide-
spread in 2018 (Figure 2). According to 
continental numbers from NOAA, 2018 was 
ranked in the top 10 warmest years for Africa, 
Asia, Europe, Oceania and South America. 
Only for North America did 2018 not rank 
among the top 10 warmest years, coming 
eighteenth in the 109-year record. 

There were a number of areas of notable 
warmth. Over the Arctic, annual average 
temperature anomalies exceeded 2 °C widely 
and 3 °C in places. Although Arctic tempera-
tures were generally lower than in the record 
year of 2016, they were still exceptionally 
high relative to the long-term average. An 
area extending across Europe, parts of North 
Africa, the Middle East and southern Asia was 
also exceptionally warm, with a number of 
countries experiencing their warmest year on 
record (Czechia, France, Germany, Hungary, 

1 IPCC used NOAAGlobalTemp, GISTEMP and two versions of 
HadCRUT4 for their assessment. One version of HadCRUT4 
was an earlier version of the one used here, the other is 
produced by filling gaps in the data using a statistical 
method (Cowtan, K. and R.G. Way, 2014: Coverage bias in 
the HadCRUT4 temperature series and its impact on recent 
temperature trends. Quarterly Journal of the Royal Mete-
orological Society, 140:1935–1944, doi:10.1002/qj.2297). 
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Figure 1. Global mean 
temperature anomalies 
with respect to the 
1850–1900 baseline 
for the five global 
temperature datasets. 
Source: UK Met Office 
Hadley Centre.
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Figure 2. Surface-air 
temperature anomaly 
for 2018 with respect to 
the 1981–2010 average.   
Source: ECMWF ERA-
Interim data, Copernicus 
Climate Change Service.

Global Mean Surface Temperature 

• Combines land & marine data
• In 2015 a record level of 1oC higher than in 1850
• Industrial revolution

UK Met Office Hadley Centre, WMO (2019), EPA (2016)



Global Mean Surface Temperature 1880-2017 

NASA/GSFC Scientific Visualization Studio (2018)



Annual Average Temperatures for Ireland

• The first line on the left is the temperature in 1801 and the temperatures 
increases as we move across to the 2018 temperature (far right)

• Berkeley Earth data
https://showyourstripes.info/stripes/EUROPE-Ireland--1901-2018-BK.png

https://showyourstripes.info/stripes/EUROPE-Ireland--1901-2018-BK.png


• Graph shows scale of the CO2 spike over 800,000 years  
• Record highs >400 ppm
• Other Greenhouse Gases also like: CH4, H2O and N2O

CO2 Concentration in the Atmosphere

NASA data: https://climate.nasa.gov/evidence/

https://climate.nasa.gov/evidence/


Atmosphere CO2 Concentration in Mace Head 

https://www.climateireland.ie/#!/tools/statusReport



Nitrous Oxide Concentrations in Atmosphere

Chapter 1: Why biodiversity matters page 25
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Figure 3: The Great Acceleration
The increasing rates of change in human activity since the beginning of the Industrial Revolution. The 1950s marks 
an explosion in growth. After this time, human activities (left panels) begin to interfere significantly with Earth’s 
life support system (right panels) (these graphs are from Steffen et al., 2015 30 and all the references to the datasets 
behind them are in the original paper). 

EARTH SYSTEM TRENDS

WWF, 2019



Methane Concentrations in Atmosphere

Chapter 1: Why biodiversity matters page 25
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Figure 3: The Great Acceleration
The increasing rates of change in human activity since the beginning of the Industrial Revolution. The 1950s marks 
an explosion in growth. After this time, human activities (left panels) begin to interfere significantly with Earth’s 
life support system (right panels) (these graphs are from Steffen et al., 2015 30 and all the references to the datasets 
behind them are in the original paper). 

EARTH SYSTEM TRENDS

WWF, 2019



Sea Level Rise

41Chapter 3: Climate Change

of adaptation is to reduce vulnerability to the current 
and projected impacts of climate change and increase 
resilience. Adaptation also brings opportunity through 
green growth, innovation, resilience and ecosystem services 
enhancement. Key steps in adaptation actions are the 
assessment of current vulnerabilities to weather extremes 
and the adoption of gradual changes; determining how 
these vulnerabilities can be reduced in the context of 
trends and projected changes; and carrying out the actions 
required to achieve these goals. Adaptation actions can be 
seen as an effective response only if they are coupled with 
the required mitigation actions. In this context, sectors and 
community actors should link mitigation and adaptation 
planning, investments and actions.

For Ireland, mitigation and adaptation actions are framed 
and informed by UN, EU and national policy. These include 
the UNFCC,2 the Kyoto Protocol,3 the UN Paris Agreement,4 
the EU Strategy on Adaptation to Climate Change,5 the EU 
Climate and Energy Package,6 the National Policy Position 
on Climate Change (DECLG, 2014) and the Climate Action 
and Low Carbon Development Act 2015.

2 www.unfccc.int/

3 www.unfccc.int/kyoto_protocol/items/2830.php

4 www.unfccc.int/paris_agreement/items/9485.php

5 www.ec.europa.eu/clima/policies/adaptation/index_en.htm

6 www.ec.europa.eu/clima/policies/strategies/2020/index_en.htm

The Paris Agreement
In December 2015, at a meeting of the 
UNFCCC in Paris, a new global agreement 
was reached to address climate change 
(UN, 2015). The agreement aims to:

Q� hold the increase in the global average 
temperature to well below 2°C above pre-
industrial levels and to pursue efforts to limit the 
temperature increase to 1.5°C

Q� increase the ability to adapt to the adverse impacts 
of climate change and foster climate resilience and 
low GHG emissions development in a manner that 
does not threaten food production

Q� make finance flows consistent with a pathway 
towards low GHG emissions and climate-resilient 
development.

To achieve this, GHG emissions must peak as soon 
as possible and then be reduced rapidly in order 
“to achieve a balance between anthropogenic 
emissions by sources and removals by sinks of GHGs 
in the second half of this century”.

The Agreement establishes a long-term adaptation 
goal of “enhancing adaptive capacity, strengthening 
resilience and reducing vulnerability to climate 
change, with a view to contributing to sustainable 
development and ensuring an adequate adaptation 
response in the context of the 2°C temperature 
goal”. This makes it clear that, if mitigation activities 
succeed in limiting the rise in global temperature, less 
adaptation will be needed.

The Paris Agreement is expected to enter into force in 
2020. Progress will be determined by a regular global 
stocktake, which will assess how collective actions are 
aligned with the ambitions of the agreement. This will 
inform subsequent actions.

Figure 3.2 Global Sea Level Rise Data (Source: Church and White, 2011)
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• Heat trapped by oceans leads to thermal expansion
• Global sea level rise of 2 cm each decade in the last century
• Since 1993, average sea level by just over 3 cm per decade 

EPA, 2016



Ocean Acidification

• CO2 combines with sea water making it acidic
• Changing the chemistry of our oceans

Chapter 1: Why biodiversity matters page 25
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Figure 3: The Great Acceleration
The increasing rates of change in human activity since the beginning of the Industrial Revolution. The 1950s marks 
an explosion in growth. After this time, human activities (left panels) begin to interfere significantly with Earth’s 
life support system (right panels) (these graphs are from Steffen et al., 2015 30 and all the references to the datasets 
behind them are in the original paper). 
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Ice Melt

• Muir Glacier disappears (1941-2004)
• National Snow and Ice Data Centre (link below)
• Photos by W.O. Field and B.F. Molnia

http://nsidc.org/data/glacier_photo/index.html



Iceland Mourns Loss of Glacier

https://grist.org/article/heres-why-iceland-is-mourning-a-dead-glacier/



Climate Change

WMO, 2019



Local Impacts

After standing for over a hundred years, the bridge that 
linked Rosmoney and Westport in Co Mayo was brought 

down by the waves and winds

Dooagh Village in Achill suffered coastal damage due to 
high tides and storms

• Mayo’s coastline severely impacted 
• Westport, Carrowholly, Achill, Erris
• Roads and pavements destroyed 
• Bridges destroyed (Carrowholly) 
• Piers damaged
• Blue flag beaches spoiled 
• River Moy burst its banks in Ballina

At Elly Bay near Belmullet, a man had to 
be rescued from his car by the Belmullet
fire brigade.

Winter Storms 2013/2014
County Mayo



Local Impacts

Storm Eleanor – January 2018 Galway

Storm Ophelia – October 2017 GalwayStorm Eleanor – January 2018 Sligo



Projections for 2041-2060 compared to 1981–2000
• Increases in summer dry periods
• Increase in the number of “wet days” (>20mm rainfall) 
• Increase in the number of “very wet days” (>30mm rainfall)
• The number of frost days is projected to decrease by over 50%
• Increase in the length of growing season of over 35 days per year

Data and Graphics from EPA Report No. 159

Projections on Precipitation and Temperature 



Projections for 2041-2060 compared to 1981–2000
• A decrease in wind speeds for summer and increases for winter
• Small increases in extreme wind speeds
• The tracks of intense storms will extend further south
• Increase in the intensity of extreme wind storms affecting western Europe

Data and Graphics from EPA Report No. 159

Projections on Wind and Storms  



• Satellite observations indicate that sea level around Ireland has risen by 4-
6cm since 1990 
[The Status of Ireland's Climate 2012. N. Dwyer]

• Increase in global sea levels by 26-55cm (low emissions) and 52-98cm 
(high emissions)
[The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change]

• Surge levels likely to increase by up to 9cm to 2100 
[The Impact of Climate Change on Storm Surge over Irish Waters. Ocean Modelling]

Projections on Sea Levels and Surge 



Any questions? 

So far……. 



Mitigation and Adaptation
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beneficial opportunities. In some natural systems, human intervention may 
facilitate adjustment to expected climate and its effects.” 

Climate adaptation aims to build climate resilient communities, to protect people, 
ecosystems, businesses, infrastructure and buildings from the negative impacts of 
climate change. As a Local Authority we play a pivotal role in planning for, and 
responding to, emergency situations. We are best placed to react faster and more 
effectively to local climate events given our close relationship with communities and 
extensive knowledge of the local natural and built environment. This is demonstrated 
by our prompt and unrelenting emergency responses to varying and more frequent 
extreme weather events.  

Our climate is changing and we as a local authority need to ensure that we adapt to 
climate change. It is crucial that climate change adaptation is mainstreamed into our 
decision making processes and implemented proactively in the performance of our 
duties. In addition, the benefits and opportunities that may arise as a result of climate 
change must be capitalised upon in respect of cost savings and new ways to foster 
environmental sustainability. 

1.6 Adaptation and Mitigation 
 

 

Adaptation refers to efforts to manage the risks and 
impacts associated with existing or anticipated impacts 
of climate change.  
 
Mitigation refers to the efforts to reduce the emission 
of greenhouse gases and reduces the severity of future 
climate change impacts.  



Mitigation and Adaptation



Adaptation

• Seeks to respond to the impacts of climate change
• Anticipating the adverse effects of climate change 
• Taking action to prevent or minimise its damage 
• Include planning for flooding, storms, winds, precipitation, 

supporting the vulnerable, heat and drought conditions, coastal 
fortification and snow

and low temperatures 
• Planning against 

flooding impacts on 
animal welfare, 
emergency services, & 
sand bagging. 

• Opportunities 

83Chapter 5: Inland and Marine Waters

Impacts of Climate Change on the Water 
Environment
Rising sea temperatures, ocean acidification, ocean 
deoxygenation and rising sea levels have been 
identified as four of the key stressors impacting on 
the world’s oceans and coastal environments.

The key impacts of climate change for Ireland are 
described in Chapter 3. With regard to inland water 
ecosystems, the most obvious and direct impacts predicted 
include changes in river flows. Robust increases are 
expected in winter and spring, in the order of 20% in 
winter by the mid to late twenty-first century, while 
reductions in the summer and autumn months of over 
40% are likely in many catchments. Flood events are likely 
to become more frequent with extreme flood events, 
currently expected once in every 50 years, likely to occur 
once every 10 years by the second half of this century 
(Murphy and Fealy, 2010; Coll and Sweeney, 2013).

With regard to marine waters, rising sea temperatures, 
ocean acidification, ocean deoxygenation and rising sea 
levels have been identified as four of the key stressors 
impacting on the state of the world’s oceans and 
coastal environments (EPA, 2003; Devoy, 2008; Diaz and 
Rosenberg, 2008; O’Boyle et al., 2009, 2013; Gruber, 
2011; Dwyer, 2012; Duarte et al., 2013; IPPC, 2013; 
Bates et al., 2014; ICES, 2014; Wallace et al., 2014; 
Bradley et al., 2015; McGrath et al., 2015). 

Coastal erosion along the Atlantic coast of Europe was 
particularly severe and extensive during the 2013/2014 
winter period owing to extreme storm conditions. Storms 
of this severity had not been experienced since 1948 
(Masselink et al., 2016). These factors have the potential 
to seriously affect the functioning of marine and coastal 
ecosystems, and Irish waters are not immune from these 
global effects. Increases in water temperature have 
already been observed and, although these are partially 
attributable to natural cycles, the rate of change is of 
concern. Ocean acidification effects are being observed 
in our offshore surface waters (ICES, 2014) and these 
changes in ocean chemistry could potentially be very 
damaging to marine organisms, particularly to those with 
carbonaceous structures, such as corals, crustaceans, 
certain species of plankton and seaweeds, such as the 
coccolithophorids, which often bloom in Irish waters 
(Figure 5.14). The milky turquoise swirls off the south and 
west coasts of Ireland, visible from space, are made up of a 
large bloom of phytoplankton. These harmless microscopic 
plants are members of a group of plankton known as 
‘coccolithophorids’. Each tiny cell is covered in chalky plates 
and when the conditions are favourable the large blooms 
of these species turn the sea a milky white colour. These 
blooms are part of the natural marine food web but are 
susceptible to environmental disturbance such as ocean 
acidification.

Figure 5.14 Coccolithophorid bloom22 (Source: © ESA)

  

Impacts of Climate Change in the 
Marine Environment
The example of Coastal Erosion

Masselink et al. (2016) reported that studies of coastal 
vulnerability due to climate change tend to focus on 
the consequences of sea-level rise, rather than on the 
complex coastal responses resulting from changes 
to the extreme wave climate. The 2013/2014 winter 
wave conditions that severely affected the Atlantic 
coast of Europe were investigated and it was found 
that this winter was the most energetic along most 
of the Atlantic coast of Europe since at least 1948. 
Along exposed open-coast sites, extensive beach 
and dune erosion occurred as a result of offshore 
sediment transport. More sheltered sites experienced 
less erosion, and one of the sites even experienced 
accretion as a result of beach rotation induced 
by alongshore sediment transport. Storm wave 
conditions such as were encountered during the 
2013/2014 winter have the potential to dramatically 
change the equilibrium state (beach gradient, coastal 
alignment and nearshore bar position) of beaches 
along the Atlantic coast of Europe.

22 www.esa.int/var/esa/storage/images/esa_multimedia/images/2012/10/
algal_bloom_off_ireland/11888154-3-eng-GB/Algal_bloom_off_Ireland.tif



Adaptation

Urgent action needed as the world will is continuing to warm. Opportunities: 
• green growth
• innovation
• jobs, and 
• ecosystem enhancement
Adaptation Actions include: 
• planning for flooding, storms, winds, precipitation, heat and drought 

conditions, snow and low temperatures
• emergency services
• sand bagging
• supporting the vulnerable 
• coastal fortification 
• planning against flooding impacts on animal welfare 

Spanish Arch and Bartraw - https://aran.library.nuigalway.ie/handle/10379/5551

Any examples where 
adaptation is needed?  



Gorse Fires in Cavan
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Warm Dry Weather of June and July 2018 

Large blocking high pressure systems were the dominant feature of the summer of 
2018. This kept the north Atlantic jet stream to the north of Ireland. High pressure 
persisted between the 21st June and the 14th July. This gave slack winds and very 
warm mainly dry conditions. June and July were significantly warmer and drier than 
average in 2018. An absolute drought lasting 20 days occurred between the end of 
June and start of July in County Cavan. This resulted in problems for agriculture and 
households. Problems included difficulties with water abstraction and stunted grass 
growth  

 

Tullydermot gorse fire 

 

Storm Emma wind and Snow event March 2018 
Storm Emma resulted in widespread snow, ice and low temperatures A combination 
of high winds and snowfall overnight had led to snow drifts of up to 2m in places in 
County Cavan. A number of roads were completely blocked. The council advised 
drivers to stay at home during this period.  
 

(CCAS, Cavan County Council)

38% Mayo is peatland, significant risk of Gorse fire



Adaptation in Action Leenane Bridge

• Bridge over Lahill River
• Carried up to 4,000 cars each day 
• Collapsed 18th July 2007 
• Torrential rain brought landslides
• Significant repair
.

Mayo News and Irish Times

• A senior engineer, Martin 
Lavelle said: "It wasn't the 
bridge that was at fault, it was 
the combination of flood waters 
and the landslide”



Adaptation in Action

• Shoreline defence structures
• Armour/boulders 
• Waterville, County Kerry 
• Typical of shoreline 

protection works commonly 
found at Irish coastal sites 

• Lahinch promenade 
damaged

• Clare Co Co repair
• Consultation
• Shore armour
• Surfers not happy
• Reduced access to shoreline



Adaptation in Crossmolina
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• Collaboration with OPW
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• Local Adaptive response to flooding
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S T E P  5 :  I M P L E M E N T A T I O N

EMERGENCY MANAGEMENT

S T E P  1 :  P R E P A R I N G  T H E  G R O U N D S T E P  2 :  B A S E L I N E  A S S E S S M E N T S T E P  3 :  F U T U R E  C L I M A T E  R I S K S S T E P  4 :  G O A L S ,  O B J E C T I V E S  &  A C T I O N S S T E P  5 :  I M P L E M E N T A T I O N

The role of emergency management in reducing current and future losses from floods is 
widely recognised however current resources and procedures may not be enough to address 
the climate events projected for the county. 

The projected increases in frequency and severity of extreme weather events will increase 
the likelihood of Emergency Response personnel being exposed to these greater risks. The 
severity of these risks needs to be part of the assessment of the appropriate response and the 
implementation of suitable controls and procedures to prevent risk of injury/death. Flooding, 
for example, can cause site contamination and increase the risk of illness from poisoning or 
infection.

A review of plans and resources is required to plan and prepare for localised incidents and 
catastrophic emergencies, to identify potential risks and produce emergency plans to either 
prevent or mitigate the impact of any incident on their local communities.

Risks & Opportunities
• Increased risk to emergency staff  in relation to climate related 

incidences e.g.high winds, flooding, forest and peatland/gorse fires.

• Increasing temperature places pressure on  water supply and 
increases the risk of wild fires.

• Increased demand on staff and equipment due to weather related 
events. 

• Opportunities to incorporate climate change resilience into 
emergency management plans.

COMMUNITY SERVICES



Arbon, 2014. Developing a model and tool to measure community disaster resilience https://ajem.infoservices.com.au/items/AJEM-29-04-04#sthash.DitYa9i5.dpuf 

Adaptive capacity:
• Flexible and effective governance 
• Collaboration community & Local Authority
• ID Risk and response 
• Resources such as: social capital, 

economic resources, community 
and Local Authority competence, 
adaptation tools like sandbags, 
flood barriers etc

• Information - communication
• Resources available to a 

community

(Norris et al. 2008)

Building Resilience – Key Elements



Breakout Session 



Breakout session - Building Community Resilience

• 5 minutes – current and past impacts
• 5 minutes - how projected impacts will worsen the impacts?
• 5 minutes - what can be done to build local resilience
• 5 minutes - discussion

Breakout Session 



Tea Break – 15 minutes 



Global Warming

https://www.climateireland.ie/#!/aboutAdaptation/climateChange/evidence



Mitigation



Mitigation and Adaptation Session
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beneficial opportunities. In some natural systems, human intervention may 
facilitate adjustment to expected climate and its effects.” 

Climate adaptation aims to build climate resilient communities, to protect people, 
ecosystems, businesses, infrastructure and buildings from the negative impacts of 
climate change. As a Local Authority we play a pivotal role in planning for, and 
responding to, emergency situations. We are best placed to react faster and more 
effectively to local climate events given our close relationship with communities and 
extensive knowledge of the local natural and built environment. This is demonstrated 
by our prompt and unrelenting emergency responses to varying and more frequent 
extreme weather events.  

Our climate is changing and we as a local authority need to ensure that we adapt to 
climate change. It is crucial that climate change adaptation is mainstreamed into our 
decision making processes and implemented proactively in the performance of our 
duties. In addition, the benefits and opportunities that may arise as a result of climate 
change must be capitalised upon in respect of cost savings and new ways to foster 
environmental sustainability. 

1.6 Adaptation and Mitigation 
 

 

Adaptation refers to efforts to manage the risks and 
impacts associated with existing or anticipated impacts 
of climate change.  
 
Mitigation refers to the efforts to reduce the emission 
of greenhouse gases and reduces the severity of future 
climate change impacts.  



Mitigation

Mitigation
• reduces carbon pollution and greenhouse gas emissions 
• energy efficiency
• sustainable energy sources 
• sustainable practices and practices
• storing carbon in vegetation, trees, soil and peat
• energy retrofit
• behaviour change and practice 
• infrastructure change
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Technical Summary

TS

Figure TS.2 | Historical anthropogenic CO2 emissions from fossil fuel combustion, fl aring, cement, and Forestry and Other Land Use (FOLU)4 in fi ve major world regions: OECD-
1990 (blue); Economies in Transition (yellow); Asia (green); Latin America and Caribbean (red); Middle East and Africa (brown). Emissions are reported in gigatonnes of CO2 per 
year (Gt CO2/ yr). Left panels show regional CO2 emissions 1750 – 2010 from: (a) the sum of all CO2 sources (c+e); (c) fossil fuel combustion, fl aring, and cement; and (e) FOLU. 
The right panels report regional contributions to cumulative CO2 emissions over selected time periods from: (b) the sum of all CO2 sources (d+f); (d) fossil fuel combustion, fl aring 
and cement; and (f) FOLU. Error bars on panels (b), (d) and (f) give an indication of the uncertainty range (90 % confi dence interval). See Annex II.2.2 for defi nitions of regions. 
[Figure 5.3]

Total Anthropogenic CO2 Emissions from Fossil Fuel Combustion, Flaring, Cement, as well as Forestry and Other Land Use (FOLU) 
by Region between 1750 and 2010
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Human Induced CO2 Emissions

(from IPCC, 2014)

How many of you have 
heard of the 
Anthropocene? 

What is the Anthropocene?



Population Pressure 2000 years  – The Anthropocene

Includes agricultural revolution, industrial revolution now > 7 billion



Your Consumption, your Emissions and your Footprint

Footprinting can use:
• Import and
• Export data

Footprinting also:
• Uses local data
• Carragher
• Foley
• Peters



Which of these impacts is Bigger?
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Water, 0.0630
For the average Irish 
person what is the 
smallest impact 
here?

Ecological Footprint (4.3 gHa) 79 Irish Communities
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Water, 0.0630

Ecological Footprint (4.3 gHa) 79 Irish Communities
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Water, 0.0630What is next largest 
impact  here?

Ecological Footprint (4.3 gHa) 79 Irish Communities
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Car Transport, 
0.3550 Water, 0.0630

Ecological Footprint (4.3 gHa) 79 Irish Communities
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Car Transport, 
0.3550 Water, 0.0630

What is next 
largest 
impact  here?

Ecological Footprint (4.3 gHa) 79 Irish Communities



51

Waste, 0.8920

Car Transport, 
0.3550 Water, 0.0630

Ecological Footprint (4.3 gHa) 79 Irish Communities
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Waste, 0.8920

Car Transport, 
0.3550 Water, 0.0630 What is next 

largest 
impact  here?

Ecological Footprint (4.3 gHa) 79 Irish Communities
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Energy, 0.9630

Waste, 0.8920

Car Transport, 
0.3550 Water, 0.0630

Ecological Footprint (4.3 gHa) 79 Irish Communities
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Energy, 0.9630

Waste, 0.8920

Car Transport, 
0.3550 Water, 0.0630

What is our 
largest impact? 

Ecological Footprint (4.3 gHa) 79 Irish Communities
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Energy, 0.9630

Waste, 0.8920
Food, 2.0750

Car Transport, 
0.3550 Water, 0.0630

Ecological Footprint (4.3 gHa) 79 Irish Communities



Top-Down GHG Emissions Ireland
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• Unlike the previous footprint this uses country data 
• Agriculture (food) is top of our emissions (33%)
• Energy Industries are next
• Transport in red has doubled since 1990

http://www.epa.ie/irelandsenvironment/environmentalindicators/#climate

http://www.epa.ie/irelandsenvironment/environmentalindicators/


How do you compare? 
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Carbon Dioxide emissions for some countries with Ireland 45% above the EU average



How do you compare? 

0

2

4

6

8

10

12

14

16

18

Global Fair Share Malawi Average Zambia Average EU Average Irish Average USA

Tonnes CO2

World Bank Data - CO2 emissions 
(metric tons per capita)

CO2 Emissions per capita

Carbon Dioxide emissions for selected countries with Ireland 45% 
above the EU average



Country Ecological Footprints – National Data 

https://www.footprintnetwork.org/licenses/public-data-package-free/

https://www.footprintnetwork.org/licenses/public-data-package-free/
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Mitigation Case Study – Ballina, Tipperary
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EF Data Year 1

Four Year Ecological Footprint Campaign – year 1

Mitigation Case Study - Ballina
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EF Data Year 2

Four Year Ecological Footprint Campaign – year 2

Mitigation Case Study 2 - Ballina
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EF Data Year 3

Four Year Ecological Footprint Campaign – year 3

Mitigation Case Study 2 - Ballina
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EF Data Year 4

Four Year Ecological Footprint Campaign – year 4

Mitigation Case Study 2 - Ballina



• Developed an EF method
• 95 community EFs
• 5 year intervention
• 1800 residents
• reduced its emissions by 28%
• equates to 4,900t CO2
• High Level Political Forum (2018)
• Measure impact
• Foster conversation about solutions

https://iges.or.jp/en/pub/sustainablelifestylespolicyandpractice/
en?fbclid=IwAR1XTxe3z1G2nomIL5alfzqvTf5BzelccLOnfUzBvTl2XP
QqwBBGsVq_H70

International Blueprint

https://iges.or.jp/en/pub/sustainablelifestylespolicyandpractice/en%3Ffbclid=IwAR1XTxe3z1G2nomIL5alfzqvTf5BzelccLOnfUzBvTl2XPQqwBBGsVq_H70
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Energy, 0.9630

Waste, 0.8920
Food, 2.0750

Car Transport, 
0.3550 Water, 0.0630

So what can we do?
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Energy at Home?

• Check your bills
• Lights – CFL and LED
• Portable energy meter 
• Check individual appliances
• Kill standby
• Retrofit your home – SEAI grants
• Make your home less leaky (AC rates upon one 

hour)
• Open fires
• Stoves
• Attic insulation
• Heating controls
• New boiler 
• Heat Pumps
• Solar PV – grants
• If you are buying a new appliance or car 

check www.sust-it.net
• Together

Which house would you buy?

http://www.sust-it.net/
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Waste at Home?

The impact of waste 
• Prevent plastic
• Landfill
• Recycling

• Empty without cardboard, paper and plastic
• Composting 
• Prevention
• Textiles and clothes in landfill?
• Textiles and clothes in recycling bins?
• Together: 

• Bere Island
• Inis Mor
• Community composter
• Zero Waste movement
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Transport?

• The average new car emits 120g of carbon dioxide for every kilometre 
travelled. SUV’s can emit a staggering 330g!

• Try the bus ¾’s of journeys use the motor car 
• Just 6.1% of journeys have a passenger
• Take the ferry: 18g CO2 per pkm for ferry 
• Short Haul (91g CO2 per pkm) and Long Haul (109g CO2 per pkm) flights.
• Reducing the most inefficient car journeys – 3 miles or under
• An energy-aware driving style can save 13% on fuel and emissions
• Inflate tyres correctly to manufacturer’s recommendation
• Avoid harsh acceleration or heavy breaking also slowing down in good 

time saves fuel
• The sun-roof fully open consumes up to 4% more fuel, half-open - 3%
• Rear screen heater’s increase fuel consumption by 3% - 5%, so switch it 

off when demisted, roof racks can increase fuel use by 40%
• Compare cars on sust-it.net
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Food?

The impact of food choices on climate change
• Food waste (platters)
• Animal and dairy emissions
• Beef
• Fish
• Emissions of a vegetarian diet
• Rice
• Food miles 
• Organic efficiencies
• Industrial farming
• Together

• Edible Landscapes
• CSA – Loughrea
• Foodture: https://foodture.ie/fair-food-map/

• Food Markets 

https://foodture.ie/fair-food-map/
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Water?

• Dishwashers and washing machines – Use a full load and the low 
temperature programme with modern detergents uses less water 
and overall

• Turn off taps fully and fix dripping taps. In just one day, a 
dripping hot water tap can waste enough water to fill a bath
• An ordinary shower uses 2/5’s the water and heat for a bath 

• Showers use 5L/minute. Power Showers use 15L/min. You 
could easily save lots of water, €100 & carbon dioxide emissions 
on water  heating every year by taking shorter showers, and not 
baths, and using slightly lower temperatures

• Eco-kettles cost €30 - 45 at www.ethicalsuperstore.com
and make a great present. Some can also dispense clean, 
cool filtered water so no need to buy bottled water either! 

http://www.ethicalsuperstore.com/


Breakout Session - What can we do?



Resilience is strengthened when you work with your Local 
Authority and generate and submit to plans, local, regional and 
national:
1. Neighbourhood Climate Action Plan
2. Community Futures Plans
3. Business Continuity Plan
4. Community Resilience Plan
5. Biodiversity Management Plan
6. Peatland Management Plan
7. Invasive Species Management Plan
8. Surface Water Management Plan
9. County Development Plans
10. Climate Mitigation Strategy Plan
11. Local Economic and Community Plan

Plans

Arbon, 2014. Developing a model and tool to measure community disaster resilience
https://ajem.infoservices.com.au/items/AJEM-29-04-04#sthash.DitYa9i5.dpuf 
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More to come!

• Expanded in workshops over the next short 
while...

• We measure your footprint for food, water, 
waste, transport and household energy use

• Detail on where you can make big differences
• Detail on where others make a big difference
• Plenty of information and conversation



• Please complete evaluation please

Closing

Belmullet Ballina Castlebar Claremorris Westport
Tuesday 04/02/2020 WS1
Thursday 06/02/2020 WS1
Saturday 08/02/2020 WS1
Tuesday 11/02/2020 WS1
Thursday 13/02/2020 WS1
Saturday 15/02/2020 WS2
Tuesday 18/02/2020 WS2
Thursday 20/02/2020 WS2
Saturday 22/02/2020 WS2
Tuesday 25/02/2020 WS2
Thursday 27/02/2020 WS3
Saturday 29/02/2020 WS3
Tuesday 03/03/2020 WS3
Thursday 05/03/2020 WS3
Saturday 07/03/2020 WS3
Saturday 14/03/2020 Conference
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Email: vincentcarragher@gmail.com
Email: rethinkgalway@gmail.com
Email: vincent.carragher@tcd.ie

Rethink 
 

 

 

 

 

Rethink 
 

http://gmail.com
http://gmail.com
http://tcd.ie

