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Mean DSL in the North Atlantic
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Temperature and Salinity Effect
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* The DSL gradient is mainly set up by the temperature variation

* Salinity effect partially compensates
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U.S. East Coast SLR Regimes
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GFDL ESM2M

* Delworth et al., 2006; Dunne et al., 2012

* Atmosphere: 2.5°x2°, 24 levels; Ocean: 1°x(1°-1/3°), 50 levels

* Free ocean surface and real freshwater flux

* Explicit simulation of global carbon cycle

 CMIP5 runs: historical (1861-2005); RCP projection runs (2005-2100)

* Dynamic sea level rise analysis
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20t Century Mode (obs)
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215t Century Mode
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Mechanism
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B=(g/paQy:/c, - p,fS(E - P-R)]

a: thermal expansion coefficient
B: saline contraction coefficient
Q,;: net air-sea heat flux

c,: specific heat for seawater

E: evaporation

P: precipitation

R: runoff
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Dynamic SLR at NYC (m)

AMOC vs DSL
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e High correlation between the AMOC weakening and dynamic SLR on the U.S. East Coast
e Dynamic SLR superimposed on global mean SLR, leading to high vulnerability of the U.S. East
Coast to future SLR



Impact
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Conclusions

The SLR along the U.S. East Coast switched from a middle-high pattern
(faster in Mid-Atlantic) during the 20 century to a north-high south-low
pattern (separating at Cape Hatteras) during the past decades.

GFDL ESM2M suggests two distinct modes of the DSL variability and change
in the 20t and 215t century in the North Atlantic.

The middle-high pattern of coastal sea level rise during the 20t century was
induced by northward shift of the Gulf Stream.

The north-high south-low pattern during the 215t century is mainly caused
by the significant decline of the cross-Gulf-Stream density contrast, i.e., the
baroclinic process associated with the AMOC weakening.

The northeast coast of the U.S. is particularly vulnerable to future sea level
rise and storm surge.



