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Data from: National Oceanic and Atmospheric Administration (NOAA)

Widespread and rapid 
changes in the atmosphere, 
ocean, cryosphere and 
biosphere have occurred 



If we can limit warming, we can also limit the 
risk of rapid ice loss from Antarctica which 
would otherwise lead to several meters of sea 
level rise over the coming centuries. 
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Arctic sea ice reached a 2021 minimum of 4.72 million sq km on 16th September. This is the 12th lowest minimum ice extent in the satellite era (since 1979).
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It is unequivocal that human influence has 
warmed the atmosphere, ocean and land 
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Why Net Zero?

Data: IPCC SR1.5 & SPM.10
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Transient warming as a function of cumulative global CO2 emissions (adapted from IPCC SR1.5) with outcomes to 2050 for low and high shared socio-economic pathways indicated. The red shaded plume shows the range across the models.

From:
https://www.ipcc.ch/sr15/chapter/chapter-2/2-2/2-2-2/2-2-2-1/figure-2-3/
And 
https://www.ipcc.ch/report/ar6/wg1/figures/summary-for-policymakers/figure-spm-10/
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While challenging, limiting global 
warming to 1.5°C remains possible
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Estimated remaining carbon budgets from the beginning of 2020 with 50% likelihood of limiting to 1.5 C = 500 GtCO2, with 67% likelihood = 400 GtCO2, with 83% likelihood 300 GtCO2 [IPCC SPM.2]


“From a physical science perspective, limiting human-induced global warming to a specific level requires limiting cumulative CO2 emissions, reaching at least net zero CO2 emissions, along with strong reductions in other greenhouse gas emissions,” IPCC AR6 WG1

By 2100:

The Paris Agreement goal was 1.5C, however the post-Paris pledges made under the Paris Agreement have the world on track to a 2.7C – 3.7 C rise.

With full implementation of 2030 NDC targets only, we’re on track for 2.4C. 

The best case scenario: assuming full implementation of all announced Glasgow pledges AND net zero targets means we’re on track for 1.8C.

To keep on track for 1.5C, we need a profound effort across all sectors to decarbonise in this decade. (Even with all the new Glasgow pledges for 2030, we will emit roughly 2x as much in 2030 as required for 1.5C).

Left: These mitigation curves are based on the assumption of zero negative emissions (actively removing CO2 from the atmosphere). This shows the range of mitigation curves necessary to have a 50% chance of limiting warming to 1.5°C. We first see global emissions to date shown in black. Then, shown are the range of mitigation curves which would be necessary if mitigation (here meaning a near-immediate peak in global emissions then reduction) started in any given year.  If we peaked emissions today, we would have to reduce emissions by around 15% each year through to 2040 to limiting warming to 1.5°C without negative emissions technologies. The longer we wait, the more rapid emissions reductions need to be. Note the short-lived dip in emissions associated with the COVID-19 pandemic.
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Human-induced climate change is already affecting 
many weather and climate extremes in 

every region across the globe 

India & Pakistan heatwave
• In May 2022, temperatures 

exceeded 50C, resulting in 90 
deaths across India and Pakistan

• Event was 100 times more likely 
due to climate change

European flooding
• July 2021 resulting in extreme 

impacts and over 200 deaths
• Event was 1.2 to 9 times more 

likely and rainfall intensity 3-19% 
higher due to climate change

North America Heatwave
• June 2021: record-breaking 

temperatures, 49.6C in Lytton, 
Canada

• Almost impossible to hit such 
record-breaking temperatures in 
the Western United States

Extreme weather events can be increasingly attributed to climate change
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Extreme Flooding in Germany, Belgium, Netherlands and Luxembourg July 2021:  Resulted in extreme impacts including over two hundred deaths. Attribution study has found that Climate change increased the intensity of the maximum 1-day and 2-day rainfall event in the summer season in this region by about 3 - 19% compared to a global climate 1.2 °C cooler than today. The likelihood of such an event to occur today compared to a 1.2 °C cooler climate has increased by a factor between 1.2 and 9 for the 1-day and 2-day event in this region. In a climate 2 °C warmer than in preindustrial times models suggest that the intensity of a 1-day and 2-day event would increase by a further 0.8-6% and the likelihood by a factor of 1.2-1.4. 

Heatwave in northwestern US and Canada: Lytton, Canada, record-breaking temperatures of 46.1C (115F), 47.9C (118F) and 49.6C (121.3F) were recorded on three consecutive days in June 2021. Nikos Christidis commented “Without human-induced climate change, it would have been almost impossible to hit such record-breaking mean June temperatures in the Western United States as the chances of natural occurrence is once every tens of thousands of  years. In the present-day climate getting an extremely hot June is common and is likely to occur twice in three decades. However, an analysis from many computer models suggests that by the end of the century these extreme temperatures are more likely than not. Human influence is estimated to have increased the likelihood of a new record several thousand times.”

North West India and Pakistan heatwave: Combined average temperatures for April and May 2022 were the highest seen since 1900. The natural probability of a heatwave exceeding the average temperature in 2010 is once in 312 years. In the current climate – accounting for climate change - the probabilities increase to once in every 3.1 years. And by the end of the century, the attribution study - incorporating climate change projections - shows this will increase to once every 1.15 years.
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