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2015 Paris agreement: 1.5ºC and 2ºC limits



Since pre-industrial times, human 

activities have caused about 1.1ºC of 

global warming.

• Already seeing consequences for 

people, nature and livelihoods

• At current rate, we will reach 1.5ºC 

between 2030 and 2052

• Past emissions alone do not commit the 

world to 1.5ºC

• 1990: first IPCC report – 2018 67%>1990

Where are we now?



Keeping below 1.5ºC requires 

massive and rapid change

On the basis of equity developed countries like the 

UK must reduce our emissions much more quickly

Current 

pledges and 

policies: 

2.1 to 3.9°C 

rise by 2100



Climate change is a greater global risk than 
pandemic, financial failure or cyber…

World Economic Forum Global Risks Landscape 2020



Climate change will cause more heavy rainstorms 
and flooding, as well as heatwaves, droughts, 

forest fires, air pollution incidents

https://www.instagram.com/p/By3SerGnDXi/?igshid=dopwsu601et2

Living in a 1°C warmer world



What can we do? 

Adaptation – dealing with the worst
– the ability of a system to adjust to climate change 

(including climate variability and extremes) to moderate 
potential damage, to take advantage of opportunities, or 
to cope with the consequences.  

Mitigation – avoiding the worst
– action taken to permanently eliminate or reduce the 

long-term risk and hazards of climate change to human 
life, property. 

– The International Panel on Climate Change (IPCC) defines 
mitigation as: “An anthropogenic intervention to reduce 
the sources or enhance the sinks of greenhouse gases.”



UK Climate Change Act 2008 sets target 
for mitigation but not adaptation

• In 2017 emissions were 
42% below 1990 levels, 
in 2018 emissions were 
43% below…

• …but if include aviation 
and shipping emissions, 
imports and exports 
(consumption) – then 
only 10% fall since 1990!

• Average 0.4% p.a. 
reduction



Keeping below 1.5ºC requires massive 

and rapid change

We must reduce 

emissions by 

~45% by 2030; 

net zero by 2050

On the basis of equity developed countries like the 

UK must reduce our emissions much more quickly



Negative Emission Technologies

Oceans and plants 

absorb ~20Gt CO2/yr

(~1/2 of what we 

emit)

BECCS assumed to 

absorb ~10-20Gt 

CO2/yr

i.e. another planet’s 

worth of biosphere

BECCS = Bioenergy with carbon capture and storage



Pathway to 1.5ºC



Pathway to 2ºC



How likely is it we can adapt to a 3°C+ 
world?

Source: CCC (2019) Progress in preparing for climate change
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Without additional adaptation, number of people living 
in significant flood risk areas could nearly double in the 

next 30 years, even on a 2°C path

Source: Sayers and Partners (2020) for the CCC: CCRA3 Future Flood Risk Projections



Reasons for optimism

#climatebreakdown



10% of the global population produce 
50% of emissions

If we reduced the top 

10% of emitters to 

the EU mean then 

we would 

immediately reduce 

global CO2 

emissions by 1/3



Effect of COVID-19 on CO2 emissions

The distribution, 
minimum, maximum 
and median levels of 
national trends 
weighted by CO2 

emissions for Google 
and Le Quéré et al.3 

datasets for April 2020

Forster et al. Nature Climate Change (2020)



Effect of COVID-19 on GMST response

Longer term climate response. Emissions of CO2 (a), CO2 concentrations (b)

Forster et al. Nature Climate Change (2020)



Effect of COVID-19 on GMST response

Forster et al. Nature Climate Change (2020)



We need a Green economic recovery

• Passive house standards
• CCS on cement
• Retro-fit existing buildings
• Solar on all new builds
• Frequent flyer levy
• Car-free cities
• No airport expansion
• No second homes
• Max car Co2/km
• E-bike subsidies
• Less meat and dairy
• Low-CO2 electricity
• Electrification
• Green stimulus measures

650Gt overall CO2 budget

UK budget 3.5Mt – 9yr@current rate

Need 10-13% reduction p.a.

30% by 2022, 70% by 2030

Fully decarbonised by 2035-40



We need a Green economic recovery

“Without underlying long-term 
system-wide decarbonization of 
economies, even massive shifts in 
behaviour only lead to modest 
reductions in the rate of warming. 
However, economic investment 
choices for the recovery will 
strongly affect the warming 
trajectory by mid-century.” 
Forster et al. Nature Climate Change 
(2020)



Newcastle’s 
Net Zero 

Action Plan

Local city-scale 
and regional 
initiatives are 

pushing 
forward action







Heating and hot water for buildings make up around 
40% of the UK’s total energy demand,

and 20% of its total GHG emissions



New technologies, policies and funds

• Low carbon District Energy Networks accessing 
wastewater, water, and geothermal heat

• Energy efficiency, better insulation and low 
carbon heat interventions 
– small-scale renewable energy installations with self-

consumption, e.g. rooftop solar PV
– Heat pumps
– Hydrogen

• Future Homes Standard
• Minimum Energy Efficiency Standard
• Public Sector Decarbonisation Fund



EXTRA SLIDES



Benefits of adaptation: water availability

Supply-demand balance, 
2050s, high population and 
climate, no additional 
action scenario

Supply-demand balance, 
2050s, high population and 
climate, current objective + 
scenario

High adaptation

HR Wallingford (2015) for the ASC



Effect of COVID-19 on gas species

a, % globally averaged emission changes for the considered species as a function of day 
in the year of 2020. The changes are for fossil fuel CO2 emissions and total anthropogenic 
emissions from the other sectors. The vertical grey
dashed lines mark the first day of the months February to June to aid orientation. b, A 
breakdown of the April 2020 average global emission reductions
compared to a recent year for the different species. The breakdown is for major 
emission-producing nations, including international aviation

Forster et al. Nature Climate Change (2020)


