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1. Global Mean and Regional Sea Level Changes

Latest MSL Measurement
14 December. 2021 +3.52 mm/yr

Reference GMSL - corrected for GIA

Gridded Regional Sea Level Trends

Period: Jan-1993 to Dec-2020
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o The global mean sea level (GMSL) is rising due to the melting of glaciers and ice sheets and ocean warming,
but ocean and atmosphere dynamics is responsible for the spatial variability of sea level change

o The low-frequency and large-scale regional sea level variability superimposes on the GMSL rise and can lead
to increased or decreased rates of coastal sea level change

o What is the large-scale regional sea level variability in the North Atlantic and how does it affect the low-
frequency sea level change along the U.S. east coast?




2. The North Atlantic Sea Surface Height Tripole

The leading mode (EOF-1) of the interannual sea level variability
o Interannual dynamic sea
level variability in the
North Atlantic exhibits a

TRIPOLE pattern.
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3. The North Atlantic SSH Tripole and Coastal Sea Level

Fraction of the local interannual sea level variance explained by the tripole
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o The NA SSH Tripole explains 60-80% of the local interannual coastal
sea level variance south of Cape Hatteras, in the Gulf of Mexico, and
in the western Caribbean

o The NA SSH Tripole is correlated with the interannual-to-decadal
changes of sea level measured by tide gauges along the U.S.
southeast and Gulf coasts
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4. The North Atlantic Sea Surface Height Tripole vs GMSL

Virginia Key tide gauge, Miami, FL

12

T T T T T 1)
- Global Mean Sea Level

10 H==Tripole-related SL at Virginia Key, FL A

Sea Level (cm)

Superimposed on the GMSL

rise, the tripole-related sea 4 -
level changes provide 1995 2000 2005 2010 2015 2020

background conditions that Time (yrs)
can favor coastal inundations

1 1 1 1 1




5. Forcing Mechanisms for the North Atlantic SSH Tripole
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The NA SSH tripole is related to the low-
frequency NAO (r=0.7 at 9-mth time lag) 2>

adjustment of the large-scale horizontal
and overturning ocean circulation to
variable surface buoyancy and wind forcing
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5. Forcing Mechanisms for the North Atlantic SSH Tripole
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The NA SSH tripole is
correlated with the full-depth
temperature in the Florida
Straits (no Argo data there!)

Sea level rise in 2010-2015
along Florida east coast was
due to warming (Domingues
et al., 2018)
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5. Forcing Mechanisms for the North Atlantic SSH Tripole
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5. Forcing Mechanisms for the North Atlantic SSH Tripole
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5. Forcing Mechanisms for the North Atlantic SSH Tripole
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6. Impact of the North Atlantic SSH Tripole on Coastal Inundations

Minor flood thresholds from Sweet et al. (2022) Virginia Key, FL
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o Because of the GMSL rise, storm surges and high tides
0458 T are now more likely to exceed flooding thresholds and
cause coastal inundations
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6. Impact of the North Atlantic SSH Tripole on Coastal Inundations

Expected exceedances (days/yr) for daily

highest water levels in 2015-2020 for: (i) Charleston, SC Trident Pier, FL Virginia Key, FL
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6. Impact of the North Atlantic SSH Tripole on Coastal Inundations

2017 King Tide in Miami Beach Monthly Sea-level in Miami
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Extremely high 2015 King Tides in Miami were the

result of the combined effect of the global mean
sea level rise and the North Atlantic SSH Tripole




6. Impact of the North Atlantic SSH Tripole on Coastal Inundations

Number of flood days per year Number of flood days per year due to the tripole
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7. Summary and Conclusions
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