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Glooal Trends
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Vermeer and Rahmstorf (PNAS,; 2009)

— relates sea level rise to mean surface temperature

Pfeffer et al. (Science, 2008)

constrained by observations of ice sheet dynamics

Hansen (Environ. Res. Lett., 2007)

Sea Leved Change (cm)

non-linearity, amplifying polar feedbacks- ‘albedo flip’
sea level was 75 m higher at ~50 Ma

at 5 Ma, sea level was ~25 m higher , but only 2-3°C
warmer (A2 emissions scenario is 4.5 °C warmer)



Sea Level RISe Projections:
(Dased on various ¢

Rohing et al.
Pfeffer et al.
Nicholls et al.

S Grinsted et al.

D

Vermeer and Rhamstorf

<)}

USACE Policy
Rahmstorf

Grinsted et al.

— 0o < O r

Jevrejeva et al.

Rahmstorf et al. m Average High (1.25m)

.. . ® Average Low (0.6m)
Detal Commissiee (Vellinga et al.)

® »w — 0

Kopp et al.
Horton et al.
UKCPO09 (Lowe et al.)

Hunter

< oc —~ W

IPCC AR 4
IPCC AR4

Bahr et al.

0 0.5 1 15 2
Sea Level Rise by 2100 (meters)

25 3
National Climate Assessment SLR
Subgroup




Regional Patisrns

Sea Level Trend 1993-01/2010-01 (mm/Year)
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National Research Council study (due Summer 2012) will [ uidance
on West Coast SLR, including isostatic effects, ocean circulation

uplift, and storminess.
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Seasonal and storm impacts
(short-term):
Steric effect*

*\Waves and storm surge* s B e

‘River discharge PR s ucse
*Likely to increase

throughout 21st century
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Caornoornsrnts of Taotal Weitar Lavel Pradictiorns

1

breaker zone . : !
waves increase in height towards

H decreases rapldly due to breaking zone (shoaling)

swash zone

wave run-up

wave set-up

wind set-up

barometric set-up

tide difference

sea level rise y

(adapted from Frisby and Goldberg, 1981)

SLR Flood Modeling Studies in CA

*NOAA Sea Level Rise Viewer (coming soon)

*Regional coverage, explicit uncertainty, bathtub model, no hydrodynamics
*USGS CASCaDE (also applied to ART Project)

*Hydrodynamic model forced by GCM, bathtub model on Bay margin, no wave
processes

*USGS CoSMoS (applied in Our Coast-Our Future (OCOF- NOAA, NPS, PRBO))
sIncludes all of the above + flood flow hydrodynamic modeling and wave
processes, no relative land motion or fluvial inputs




