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centimeters

there are spatio-temporal patterns in mass and density driven trends
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zooming in [w/ GFDLs NWA12 high resolution [1/12, 1/25 degree] regional ocean model] ...
can we relate near coast mass-driven sea level change with offshore density-driven sea level change?
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MOMBG regional and global ocean model [1/12 — 1 degree resolutions]

ocean only, coupled atmosphere-ocean, earth system models
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towards simulating additional physics relevant for sea level questions:
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zooming in [w/ GFDLs NWA12 high resolution [1/12, 1/25 degree] regional ocean model] ...
can we relate near coast mass-driven sea level change with offshore density-driven sea level change?
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zooming in [w/ GFDLs NWA12 high resolution [1/12, 1/25 degree] regional ocean model] ...
can we relate near coast mass-driven sea level change with offshore density-driven sea level change?
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coastal / open ocean links — bottom density
Helland-Hansen 1934, Csanady 1979, Bingham and Hughes 2012

a mechanistic framework linking the coast to the open ocean in the presence of more
realistic stratification
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coastal / open ocean links — bottom density
Helland-Hansen 1934, Csanady 1979, Bingham and Hughes 2012

a mechanistic framework linking the coast to the open ocean in the presence of more
realistic stratification
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coastal / open ocean links — bottom density
Helland-Hansen 1934, Csanady 1979, Bingham and Hughes 2012

a mechanistic framework linking the coast to the open ocean in the presence of more

realistic stratification

near coast stations and cross-shelf transects

42.5°N

37.5°N

32.5°N

27.5°N

Sea Floor Depth [m]

South of Cape Hatteras - cummulative integral skill

100 A

150 4

depth [m]
N
o
o

250 A

300 A

350

20 40 60 80 100
cross-shore distance [km]

North of Cape Hatteras - cummulative integral skill

50 A

100 A

150 A

200 1

250 1

300 T
‘ ‘\ “ H\ ‘\ ‘ |
| | |
| | #" |
350 1 i =y i
R ml \ K
‘ (1 “ | \ |
‘ | ““ | ||
400 ! ! ! } 1 S W
0 20 40 60 80 100 120 140 160

il

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

skill



conclusions

near coast sea level change largely reflects local mass change

patterns of bottom pressure and bottom density change suggest along-coast vs.
offshore drivers/connectivity

at GFDL we’re developing a framework to understand how offshore water mass
transformation and ocean heat content change affect coastal sea level

results motivate near-coast T/S/rho/surface-pressure/wind monitoring to be
used in anticipating seasonal to interannual sea level change on top of which
higher frequency flooding events cause damage
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