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What Does Sea-Level
Change “Look Like”?



Longterm Rates of Regional Coastal RSL Change

Rates of sea-level change over last ~50-100 years
based on instrumental data (tide gauges) [mm/yr]
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Data from Holgate et al. (2013)




Year-to-Year Changes in Sea Level on the U.S. East Coast
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What Causes
Changes in Sea Level?



Sea-Level Science 101
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Glacial Isostatic Adjustment (GIA) Rate of Rise
(mm/yr)
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Farrell and Clark (1976); Gornitz and Seeber (1990), Peltier and

Tushingham (1991), Davis and Mitrovica (1996), Engelhart et al.

(2009), Kopp (2013), Miller et al. (2013), Kemp et al. (2014), Peltier _

et al. (2015), Piecuch et al. (2018), ... Based on Peltier et al. (2015)



Ice Sheet “Fingerprints”

Engelhart et al. (2009), Kopp et al. (2014), Golledge (2015), Hay et
al. (2015); DeConto and Pollard (2016), Bakker et al. (2017), Davis
and Vinogradova (2017), Frederikse et al. (2017), Kopp et al.
(2017), Wong et al. (2017)
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Based on Hay et al. (2015)



Ice Sheet “Fingerprints”
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Engelhart et al. (2009), Kopp et al. (2014), Golledge (2015), Hay et
al. (2015); DeConto and Pollard (2016), Bakker et al. (2017), Davis
and Vinogradova (2017), Frederikse et al. (2017), Kopp et al.
(2017), Wong et al. (2017)

Rate of Rise
(% of global mean)

150%
i 1 100%
Y. \ %%
S Mo

@ -50%

-100%

-150%

Based on Hay et al. (2015)



Overturning Circulation Rate of Rise

Levermann et al. (2015), Landerer et al. (2007), Bingham and Hughes

(2009), Yin et al. (2009), Kienart and Rahmstorf (2012), Goddard et al.

(2015), Little et al. (2017), Hu and Bates (2018), Piecuch et al. (in press), o

Little et al. (submitted) ... Griffies et al. (2011)



What Can We Say
About the Future?
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a. Global b. New York City
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Summary

0 Sea level varies over a range of
timescales, from minutes to millennia

0 Sea level at any site is affected by
local, regional, & global processes

o Changes in sea level can arise from
any & all Earth-system components

o Prediction is to some extent possible,
depending on process & time horizon






