Influence of Deep-Ocean Warming on Coastal
Sea Level Trends in the Gulf of Mexico
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at decadal timescales, sub-surface warming can explain a significant
fraction of sea level rise observed at the coast




ECCO: 2008 - 2017 decadal trends

changes in sea level =

changes in steric height + changes in ocean bottom pressure
(expansion/contraction) (gain/loss of mass)

a) SSH (C) trend [2008-2017] b) steric height (¢,) trend ) ocean bottom pressure ((p) trenc
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Framework
Landerer et al. 2007

predicted bottom pressure change from:
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Framework
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bottom pressure trends:

ECCO —> GRACE/GRACE-FO

a) b)
ECCO ¢, trend (2008-2017) on GRACE mascon GRACE ¢, trend (2008-2017)
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bottom pressure trends: ECCO —> GRACE/GRACE-FO

a) b)
ECCO ¢, trend (2008-2017) on GRACE mascon GRACE ¢}, trend (2008-2017)
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motivation:

- can we mechanistically explain sea level rise observed in tide gauge records of sea level? (decadal trends)

observational needs:

- vertical land motion trend

- Gulf of Mexico area-mean trend [GRACE/GRACE-FO]

- subsurface warming driven mass redistribution (Landerer et al. 2007) [Argo]
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Tide Gauge Stations
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Conclusions:

decadal trends in coastal sea level can largely be explained by
- import of mass to the Gulf of Mexico (due to land ice melt & terrestrial water storage loss)
- subsurface warming driven mass redistribution onto the continental shelf

Thanks! Questions?!



