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What causes the sea level to change?

Terrestrial water storage,
extraction of groundwater,
building of reservoirs,
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INTERGOVERMNMENTAL PANEL ON CLIMATE CHANGE

*Other factors
*Ocean basin configuration (geologic time scales)

*Wind patterns (hourly to decadal)
*Tidal (hourly to decadal)
«Storms (hours to days)
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NASA Goddard Institute for Space Studies

http://www.nasa.gov/multimedia/videogallery/index.html?media_id=129395671
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Regional factors:
*Ocean circulation patterns

Wind patterns
*Glacial fingerprinting
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Recent Findings- Storms

«Storms.and average winter and e "No evidence for changes in the
extreme waves are getting larger.and ' strength.or frequency of El Nifios
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Sea Level Rise Projections
(based on various climate scenarios)
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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)
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«1.8to 5.5 m of SLR by 2500 using latest IPCC Models (2013)

» Sea level will rise for several centuries after stabilization
(Jevrejeva et al., 2011)




eLocal factors:
e Subsidence s PRST

o —

* Local tectonic deformation

 Fluvial discharge AND sediment
supply changes

Development and restoration

eSeasonal and storm impacts:
o Steric effects
« Waves and storm surge

* River discharge TR
Bowden et al. (2001)




-No significant changes in wave climate
-Extreme events approach from ~5-10 degrees

further south




coastal floodlng and
Inundation

More dangerous
navigation conditions

Beach/shore safety
more often
compromised

L.A. City Lifeguards |




e 1982-83 El Nifno storms caused more
than $200 million in damage to
California
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www.californiacoastline.org/




www.californiacoastline.org/




*CoSMoS (dynamic)
—GCM ensemble forcing
—Includes wind, waves, sediment transport,
fluvial discharge, and vertical land movement
rates
—Range of SLR and storm scenarios
—Flooding extent explicitly modeled,
hydrological connectivity
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Developing coastal vulnerability tools with
guidance from federal (e.g., NOAA, NPS),

state (e.g., California State Parks), and city
governments (City of San Diego, L.A., and
San Francisco) to meet their planning and
adaptation needs
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Flooding Extent

- January 2000 Storm

January 2000 Storm + 0.5 m SLR (-2050)
_ January 2010 Storm + 1.4 m SLR (-2100)
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Flood Hazard Scenario
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at USGS drives ongoing research and
Of this modeling system
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