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State-of-the-science



Palaeo sea level

Orange dashed line is mean δ18O 
value of last 5 kyr of the Holocene.
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Palaeo sea level during warm periods
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5-10 m
(medium confidence)
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1.2-5.3 m
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Uncertainties



Uncertainties

Haywood et al. (2019)

LIGMPWP



Uncertainties

DeConto et al. (2021)
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Dynamic topography

Austermann et al. (2017)
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What can palaeo tell us
about future sea level?



“Given uncertainties in paleo-sea level 
…and limited temporal resolution of 
paleo-sea level records, there is low 
confidence in the utility of paleo-sea 
level records for quantitatively 
informing near-term GMSL change.”



“Nonetheless the paleo record does 
contextualise sea level and can test 
projection models.”



Long-term commitment to SLR

Clark et al. (2016)





High-end sea-level scenarios

• The large uncertainties in ice sheet 
melting processes bring in a range of 
unlikely – but not impossible – high-
end sea-level scenarios (HESs).

• HESs (in UK referred to as H++ 
scenarios), are typically extreme 
scenarios on the margins or outside of 
the 10th to 90th percentile range.

• H++ for sea-level rise not been 
formally updated since UKCP09: 1.9 m 
by 2100 (based on 1990 baseline)

Stammer et al. (2019)





Dayan et al. (2021)



High-end sea-level scenarios

Lowe et al. (in prep)
42 full respondents, summer 2019

Percentage of respondents who believe sea level could exceed given elevations (m) by 2100



• Palaeo provides important model calibration
• Uncertainty ranges need to be reduced
• Given past temperatures, palaeo can help 

contextualise high-end sea-level scenarios


