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Greenhouse Gas Emissions by Country
Ireland emits more greenhouse gases than the 400M poorest people on earth



The world's richest 10% produce half of global carbon emissions



Unprecedented Warming, 
Unequivocally Human

IPCC, AR6 WG1 (2021)



Enhanced 
warming over 
the continents 
and High 
Latitudes

Enhanced drying 
over 
Mediterranean 
climate regions

IPCC, AR6 WG1 (2021)
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2020 was the warmest year on record for Europe; globally, 2020 
ties with 2016 for warmest year recorded



Global mean sea level has risen about 21–24 
centimetres since 1880, with about a third of that 
coming in just the last two and a half decades. 





If the rains fail, the social fabric collapses

Traditional nomadic pastoralism and 

livestock farming in arid zones 

cannot deal with long term reductions 

in rainfall and rapid population 

growth:  

-rotations become too short; 

-land degradation accelerates
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Land at risk in Bangladesh due to a 1m rise 
in sea level (after Huq et al. 1995).



Greece August 2021



Turco, M., Rosa-Cánovas, J.J., Bedia, J. et al. Exacerbated fires in Mediterranean Europe due to anthropogenic warming projected with non-stationary climate-
fire models. Nat Commun 9, 3821 (2018). https://doi.org/10.1038/s41467-018-06358-z

Ensemble mean burned area changes. Burned area changes (%)with the stationary model SM, 
and with non-stationary model NSM (NSM takes account of the climate impact on the fuel 
availability)



Combining information from 
models and observations, we find 
that such heatwaves in France and 
the Netherlands would have had 
return periods that are about a 
hundred times higher (at least 10 
times) without climate change. 
Over France and the Netherlands, 
such temperatures would have had 
extremely little chance to occur 
without human influence on 
climate (return periods higher than 
~1000 years).

World Weather Attribution is a partnership of:
•Environmental Change Institute, University of Oxford (ECI)
•Royal Netherlands Meteorological Institute (KNMI)
•Laboratoire des Sciences du Climat et de l’Environment (LSCE)
•University of Princeton
•National Center for Atmospheric Research (NCAR)
•Red Cross Red Crescent Climate Centre (The Climate Centre).



•January to June 2020 prolonged heat was made 
at least 600 times more likely as a result of 
human-induced climate change.
•We note that even with climate change, the 
prolonged heat was a very rare event expected to 
occur less than once every 130 years.
•The results for the town of Verkhoyansk show 
that the record breaking June temperatures were 
also made much more likely (upwards of many 
thousands of times), though there is less 
confidence in this result.

In 2020, climate change 
attribution was named one of 
MIT Tech Review’s top ten 
breakthrough technologies.



Climate crisis made deadly German floods ‘up to nine times more likely’



The overall, downward trend in the minimum 
extent from 1979 to 2021 is 13.0%per decade 
relative to the 1981 to 2010 average. The loss of 
sea ice is about 80,600 square kilometers (31,100 
square miles) per year, equivalent to losing the 
size of the country of Austria annually.



The Jetstream has weakened since the 1960s and meanders 
more, giving anomalous weather events.

Is the warming of the Arctic (due to changes in sea ice) 
reducing the temperature gradient that drives the Jetstream?

North Pole above 
freezing and 
abnormal warmth in 
the Arctic in 
February/March 
2018

Abnormal cold in 
North America 
and abnormal 
warmth in 
western Europe 
February 2019



Threatened Landscapes of Ireland

Bogs

Machair

Salt Marsh

Montane habitats
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Some vulnerable species in Ireland
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The Paris Agreement

Paris 2015 ‘COP 21” - a ‘bottom up’ 
approach: Country pledges: Indicative 
Nationally Determined Contributions  
(INDCs) to come into force in 2020

Effort-sharing (sharing of 
emission rights)

• protect climate for benefit of 
present & future generations on 
basis of equity… in accordance 
with common but 
differentiated responsibilities 
and respective 
capabilities….developed 
countries should take lead. 

Temperature reference –
Acceptance of Risk

• To hold increase in global 
temperatures to well below 2 
°C and pursue efforts to limit 
increase to 1.5 °C. 

Long-term Commitment

• ‘…aim to reach global peaking
of greenhouse gas emissions as 
soon as possible’, and 
‘undertake rapid reductions 
thereafter…’ 

• ‘to achieve a ‘a balance 
between…emissions by sources 
and removals by sinks…. in the 
second half of this century’
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The Paris Agreement does not enter 
into force until 2020

Nationally Determined Contributions 
(NDCs) are not unconditional and 
the common ‘rule book’ was not 
completely finalised at COP24 in 
December 2018



European 
Climate Law 
Agreed in 
Trilogue

• Reduction of Greenhouse Gas emissions by at least 55% on 1990 levels 
by 2030     

(Actual commitment 52.8% real emissions reduction, with the remaining 
2.2% being considered as "removed" from the atmosphere by forests and 
other natural sinks (amounting to 225 Mt removals))

• Independent European Scientific Advisory Board to advise policymakers 
on alignment of EU policies with 2050 climate neutrality goal

(15 members, 4-year mandate, European Environment Agency to act as 
Secretariat)

• Intermediate climate target for 2040, if appropriate, will be agreed at 
the latest within six months after the first global stocktake carried out 
under the Paris Agreement in 2023. 

(It will at the same time publish a projected indicative Union’s greenhouse 
gas budget for the period 2030-2050, together with its underlying 
methodology.)

• Emissions from Shipping and Aviation not included

(May be pushed for later, but opposed by some Member States)

• 2050 climate-neutrality objective

(Applies at EU level but not at individual Member States)



 University of Vermont  students initiated 350.org with Bill 
McKibben in 2010. Rapid growth in universities.

 Universities, Colleges and Schools (12%) Stanford, Georgetown, 
Glasgow, Oxford, Maynooth)

 Foundations (24%)  (Rockefeller Brothers Fund, Norwegian 
Sovereign Wealth Fund, 

 Faith-based Groups (26%) (World Council of Churches)
 Pension Funds (13%) (Norwegian, Californian State Pension)
 Governmental Organisations (14%) 
 NGOs (6%)

“We need an apartheid-style boycott to save the planet 
[…] We must stop climate change. And we can, if we 
use the tactics that worked in South Africa against the 
worst carbon emitters. People of conscience need to 
break their ties with corporations financing the 
injustice of climate change. […] It makes no sense to 
invest in companies that undermine our future. To 
serve as custodians of creation is not an empty title; it 
requires that we act, and with all the urgency this dire 
situation demands.”

Archbishop Desmond Tutu, The Guardian, April 2014





Intergenerational 

solidarity is not 

optional, but 

rather a basic 

question of 

justice, since the 

world we have 

received also 

belongs to 

those who will 

follow us. 



For all the difficulties involved, there is a growing “conviction that our planet is a 
homeland and that humanity is one people living in a common home” (Laudato Si’, 16
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