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CO2 emissions increasing (again)

Global Carbon Project 2022; Friedlingstein et al. 2022; IPCC 2021 

• Record CO2

concentrations

• Record levels of 

methane, nitrous 

oxide and other 

GHGs



Increasingly off-track to stay below 1.5oC

Global Carbon Project 2022; Friedlingstein et al. 2022; IPCC 2021, Jenkins et al. 2023 

• Only 9 years at 

current emission 

levels if we are 

to have an even 

chance of 

staying below 

1.5oC

• A remaining CO2

budget of only 

380Gt



Climate change is making mitigation harder

Global Carbon Project 2022; Friedlingstein et al. 2022; IPCC 2021 

• Globally during the 2012-

2021 decade, climate 

change reduced the land 

sink by ~17% and the 

ocean sink by ~4%



Globally – very warm

WMO 2022

• Fifth to sixth 

warmest year on 

record (1.13oC 

above the pre-

industrial average)

• Equal 22nd 

warmest in 

Australia (0.50oC 

above the recent 

average)

• Again, cooled by a 

La Niña event



Cooling influence of La Niña (again)

• The hottest La Niña on record

• Hotter than almost all 

previous El Niño’s

NOAA 2022: BoM 2023



High temperatures widespread

NASA 2023

• Warmest year on 

record in 28 

countries – where 

850M people live

• Extreme 

heatwaves in 

Europe, China, 

south Asia etc

• Marine heatwaves 

too
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Early Exxon reports got global warming right

Supran et al. 2023

• Skilful and accurate 

projections of how CO2

emissions would warm 

the earth were made 

up to 45 years ago

• Robust carbon budgets 

were also constructed

• A story of persistent 

misinformation



Sea levels keep getting higher

NASA 2022; IPCC 2021

• Rose by about 

4.0mm last year



Seas keep getting hotter

NASA 2023, Cheng et al. 2023, Xie et al. 2022, Shijian et al. 2020

• Acceleration of ocean currents and increased stratification

• Record low Antarctic sea ice extent



Systemic under-estimation of risk

• Ice sheets and sea level rise

• Agriculture and food security

• Water-related issues

• Fire

• Heatwaves

• Biodiversity



Under-estimation of ice loss

Box et al. 2022, Khan et al. 2022, Siegert et al. 2020, Bamber et al. 2019

‘The current generation of coupled climate and ice sheet models used to 

forecast future sea level rise fail to capture the emerging processes that 

we see amplifying Greenland’s ice loss’

• Past emissions commit SLR of at least 274mm from Greenland alone

• Continuation of recent warm years results in about 782mm SLR

- in contrast, IPCC assessment suggests 100 to 150mm by 2100

• Antarctic ice mass is also depleting faster than the process models 

calculate

• Expert judgement which incorporates the observed processes 

supports the use of scenarios of 21st century global total SLR 

exceeding 2m for planning purposes



Under-estimation of sea level rise impacts

Vernimmen and Hooijer 2023

• Coastal areas lie much lower than older radar data had 

suggested

• New lidar-based elevation model revealed 2m of sea-level 

rise would cover up to 2.4 times the land area previously 

estimated



Acceleration of the water cycle

Sohail et al. 2022, Yu et al. 2020,  van Dijk et al. 2023, Ayat et al. 2023, Yin et al. 2023, Hammond et al. 2022

• The global water cycle is accelerating at about twice the rate 

indicated by the global climate models

• Generating both increased drought risk and flood risk

- Increased soil moisture variability

• Rainfall intensity has increased

- 40% increase in the Sydney basin for the critical sub-hourly 

time-scale

• Increased dryness of the air

• In SW and SE Australia, observed reductions in river flow are 

similar to those projected by models for 2050 or later



Acceleration of the water cycle

Sohail et al. 2022, Yu et al. 2020,  van Dijk et al. 2023, Ayat et al. 2023, Yin et al. 2023, Hammond et al. 2022



Past and future fire changes

Jones et al. 2022, Cai et al. 2022

Fire Weather index Fire Weather season length



Societal stresses are emerging



IPCC Working Group II Report

IPCC 2022

• Impacts occurring now across the globe, some irreversible

• Emerging understanding of complex risk

• Increasing examples of good adaptation (but also of 

maladaptation) and recognition that informed and just adaptation 

can bring many benefits 

• However, there are increasing gaps between adaptation action 

taken and what’s needed. These gaps are largest among lower 

income populations and they are expected to grow

• The effectiveness of adaptation declines with increasing climate 

change

• Only about 8% of climate finance is directed to adaptation



IPCC Working Group III Report

IPCC 2022

• 18 countries have achieved a steady decrease in emissions 

consistent with limiting warming to 2°C

• Zero emissions targets have been adopted by at least 826 cities 

and 103 regions

• Policy packages better understood, costs falling

• There are many emission-reduction options, often bringing other 

benefits (sometimes trade-offs), but implementation/financing 

needs ramping up

• Options for 50% emissions by 2030 identified at cost <US$100/t

- half of this at cost <US$20/t



COP27 and associated initiatives

• Heavy fossil-fuel presence

• Modest progress on emission-reduction

- weakening of language about emission-reduction

- call to accelerate roll-out of renewables

• More nations signing the Methane Pledge

• Modest progress on adaptation (Global Goal, finance)

• Modest progress on the Global Stocktake

• Loss and Damage agreement
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Every half a degree matters

Every year matters

Every choice matters Howden and Colvin 2018
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