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The goal of this study is to assess attributions of sea level changes in areas along the east coast

of US. Analysis of sea level records derived from 42 tide gauges along the east coast of the 1
United States shows that during 2010-2015 accelerated sea level increase has been observed
south of Cape Hatteras at rates exceeding 25 mm per year (approximately 5 times the global
average of ~¥5 mm per year for the same period). To examine potential mechanisms causing
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observed changes of the regional sea level, a suite of ocean observations is analyzed including —
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XBT transects, hydrographic surveys across the Florida Straits, telephone cable-derived Florida : - ‘?} A |
Current transports, and sea level data from satellite altimetry and tide gauges. During 2010-15, : — A P
the Florida Current transport was slightly below the long-term average, contributing to higher | > — , | Ocean Observations
than mean sea level along the U.S. coast, since due to geostrophic balance, higher (lower) s | : ‘ 2. et , _
Florida Current transport is generally linked with lower (higher) sea level along the U.S. coast. - ' | .= : - A Tide Gauges
However, changes in Florida Current transport does not account for the observed rates of sea > — Y/ . A A & | _ * 27N Hydrographic surveys
level increase during 2010-2015. Analysis of XBT and CTD profiles, on the other hand, has .I oA o A s Yol |
revealed substantial warming of waters carried by the Florida Current during the period. The ' R e e - ———— £ ) == Repeat XBT transects
entire water column in the Florida Straits shifted from a cold regime during 2010-2013 to a oy P YRR 2
warm regime during 2014-2017, with larger temperature anomalies observed between the

surface and 300 m. The main finding of this study is that during 2010-2015 warming of the
Florida Current accounts for a thermosteric sea level increase of 19 mm per year, which explains

most of the sea level trend observed by tide gauges south of Cape Hatteras, where the Gulf
Stream detaches from the coast.
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1. Several locations along the east coast of U.S. are affected by recurrent
1985-2016 2010-2015 0 | | _ __ | _ tidal flooding that have been increasing in frequency and intensity
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2. NOAA maintains an ocean observing system based on tide gauges and
periodic hydrographic surveys that is currently being used to
investigate attributions of coastal sea level changes
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3. Sea level recorded in Miami shows that flooding events observed in
fall of 2015, the largest on the record, were not accounted by
astronomical tides
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A. Sea level has been steadily increasing over the record
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=0,/ 600 -~ e . g . B. During 2010-2015, accelerated sea level changes were observed
ﬁ § - . - along the east coast of U.S., with sea level increasing rapidly
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00 1995 200 2005 201 2015 south of Cape Hatteras (¥35N), and decreasing to the north
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8 -g a1 ] 5. A continuous and daily record of the Florida Current transport since
dEn I e . . . .
:‘ = % 10 -05 0O 0.5 1.0 1982 shows that its flow remained relatively stable during 2010-2015,
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= N 19 6 Temperature residuals [°C] and do not account for observed sea level changes
5 _[EE 6. Analysis of the hydrographic data in the Florida Straits, on the other
& % € 20 } : : — hand, revealed that:
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g : : § 2.6 mm/year /N A 7.4 mm/yeal 1 D. Changes in Florida Current temperature account for a relevant
= 10=7- S -30 i______—;.\u:_"j"'t"/'"" i ' 5y component of regional sea level changes larger than 10 cm
© "7 5 : = rough thermal expansion (contraction) of the water column,
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© S Conclusion: Water column temperature changes can account for accele-
g O 2 rated sea level changes along the east coast of U.S., and correspond to a
' g key component causing recent flooding events. Results reported here
19851990 1995 2000200520102015 sea level change § 0 illustrate the importance of the different components of the global ocean
o : :
Virginia Key - FL [mm/yr] g 5] . . \ : obs.ervmg .?ystem, such as repeat XBT 'fransects a!nd hydrographic surveys,
: 1 m = : : : * : for improving our knowledge on the different drivers of sea level changes.
Wilmington - NC £ 1995 2000 2005 2010 2015
The Battery - NY
Acknowledgments Affiliations PDF of this poster

The NOAA/AOML XBT Network and Western Boundary Time-Series Project are supported by the NOAA Climate Program Office - Ocean
Observing and Monitoring Division and the NOAA Atlantic Oceanographic and Meteorological Laboratory. The Florida Current and Gulf 1 Cooperative Institute for Marine and Atmospheric Studies University
)
Stream datasets are made freely available by NOAA/AOML at the XBT Network Project website . . . . .
. ) . . of Miami, Miami, Florida, USA
(http://www.aoml.noaa.gov/phod/goos/xbt_network/) and Western Boundary Time Series Project website

(http://www.aoml.noaa.gov/phod/wbts/index.php) 2 NOAA Atlantic Oceanographic and Meteorological Laboratory, Miami,

Reference Florida, USA

Domingues et al. (2018). Accelerated sea level changes along the east coast of United States: links with recent changes in the Florida
Current and Gulf Stream temperature. Under review




