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Coastal hazards in a changing world:
projecting and communicating future
coastal flood risk at the local-scale
using the Coastal Storm Modeling
System (CoSMoS)
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What 1Is CoSMo0S?

Explicit numerical modeling system for assessing coastal hazards
due to climate change

— high-resolution, dynamic modeling of waves, currents, storm surge,
flooding, and beach change

Considers the future evolution of storm patterns based on Global
Climate Models

Scenario-based coastal hazard projections for the full range of sea-
level rise (SLR; 0-2, 5 m) and storm possibilities (up to 100 yr storm)

Emphasis on directly supporting federal and state-supported climate
change guidance and vulnerability

Designed for community-scale planning

Ventura Pier, December 2015
(Ricky Staub)




rocesses included in CoSMoS

flood level is the combination of

SLR + tides + seasonal effects + storm surge + wave setup
+ wave runup + fluvial discharge backflow
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'onceptual Modeling Framework
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Storm Selection

21st century wave time series generated for all non-tidal water level components
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Regional
Loc

Output every 100 m at 10 m contour

determine local return periods
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Storm Selection

21st century wave time series generated for all non-tidal water level components

-

Regional
Loc

* Output every 100 m at 10 m contour

* determine local return periods
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Los Angeles

Transect TWL,,,, = Runup + Surge + SLA

Storm A 39%

[0)
Storm B 30% From RP curves at each transect
Storm C 233//0 _ define coastal segments of similar storm
Storm D 0 response

Select storm events for 1 yr, 20 yr, and
100yr RP for each segment




Model setup

Local: XBeach (transect)

200 kilometers

Local:
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Multiple storm events
are simulated explicitly
with regional and local

models
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Los Angeles 50 cm SLR + 100 year storm
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Flood projection

XBeach transects
(interpolated at*
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mpact of dynamic processes

Mission Beach

SLR only ®SLR + storm

Flooded / inundated area (km2)
w

Ocm 50 cm 100cm 150 cm

1 5 Sea level rise
' 100-year storm

+ flood extent

~ SLR scenario (cm)
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ulti-decadal cliff retreat
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ONg-term sandy shoreline change

Coastal One-line Assimilated Simulation Tool

Regional
Loc

A (hybrid) numerical transect model solving conservation of sediment by waves
and SLR

* Uses data assimilation to auto-tune model parameters at each transect

w

wave
height [m]
o - N

[a~]
o o

shoreline
ition [m]

-
E?:
;é
e B
o m©
—_—

0 \ I I
1995 1997 2000 2002 2005 2010 2012 2015 2017 2020

Vitousek, Sean et al., 2016, JGR




|

d potential —

mapped uncertainty
raising and lowering flood elevation data by ¢
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CoSMoS web tool

hazards
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Thank you

For more information, contact Patrick Barnard: pbarnard@usgs.gov
Andy O’Neill: aoneill@usgs.gov

USGS CoSMoS website and links to technical reports/publications:

http://walrus.wr.usgs.gov/coastal processes/cosmos/

Our Coast - Our Future tool:

www.ou rcoastourfuture.org

HERA Tool:

www.usgs.gov/apps/hera
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