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West Coast TrendsWest Coast Trends
•• Global sea level rise up Global sea level rise up 

to 79 cm by 2100to 79 cm by 2100
•• Winter wave height Winter wave height 

increasing ~1increasing ~1--3 cm/yr 3 cm/yr 
•• Extreme wave height Extreme wave height 

increasing ~10 cm/yrincreasing ~10 cm/yr
•• Increase in magnitude Increase in magnitude 

and frequency of and frequency of 
stormsstorms

* Sources: IPCC (2007) and Allan and Komar (2006, Journal of * Sources: IPCC (2007) and Allan and Komar (2006, Journal of 
Coastal Research)Coastal Research)



Development of Total Water Level Time SeriesDevelopment of Total Water Level Time Series

Total Water Level (TWL) = tide + surge + (runup)

(from Stockdon et al., 2006)(from Stockdon et al., 2006)

((from Ruggiero et al., 2001)from Ruggiero et al., 2001) R2 = 0.27(β f H0L0)
1/ 2

R2 = 0.35β f (H0L0)
1/ 2 +

[H0L0(0.563β f
2 + 0.004)]1/ 2

2



Wave Height vs Tidal AnomalyWave Height vs Tidal Anomaly
Observations vs 500 yr simulationObservations vs 500 yr simulation

Ruggiero, OSU



Annual Maxima Wave Runup vsAnnual Maxima Wave Runup vs
Annual Maxima TWL: 500 yearsAnnual Maxima TWL: 500 years

Ruggiero, OSU



Impact of Various Climate Change ScenariosImpact of Various Climate Change Scenarios
on 100 Year Return Level TWL Event (on 100 Year Return Level TWL Event (SWWASWWA))

(54 500(54 500--year hourly simulations)year hourly simulations)

Ruggiero, OSU
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•• Accelerated beach Accelerated beach 
erosion rateserosion rates

•• Greater incidence of cliff Greater incidence of cliff 
failures failures 

•• Landward translation of Landward translation of 
coastal flooding and coastal flooding and 
inundationinundation

•• More dangerous More dangerous 
navigation conditionsnavigation conditions

•• Beach/shore safety Beach/shore safety 
more often more often 
compromisedcompromised

Coastal Impact of Projected Coastal Impact of Projected 
Climate TrendsClimate Trends



MultiMulti--hazards Demonstration Projecthazards Demonstration Project
in Southern California in Southern California 

•• EarthquakesEarthquakes
•• LandslidesLandslides
•• FloodsFloods
•• TsunamisTsunamis
•• WildfiresWildfires
•• Coastal erosionCoastal erosion

Objective: Integrate multiple USGS research activities with the Objective: Integrate multiple USGS research activities with the needs of needs of 
external partners such as emergency managers and landexternal partners such as emergency managers and land--use planners use planners 
to produce products and information that can be used to create mto produce products and information that can be used to create more ore 
disasterdisaster--resilient communities resilient communities 



Coastal Erosion TaskCoastal Erosion Task
Objective: To develop a realObjective: To develop a real--time, statetime, state--ofof--thethe--art art 
model for predicting coastal hazards along the model for predicting coastal hazards along the 
Southern California coast.Southern California coast.

•• ShortShort--term approach: term approach: 
coastal vulnerability coastal vulnerability 
assessment using assessment using 
winter storm winter storm 
scenario, historical scenario, historical 
storms and extreme storms and extreme 
value analysisvalue analysis

•• LongLong--term approach: term approach: 
realreal--time predictionstime predictions



Study AreaStudy Area



Coastal Impact of a Severe Storm Coastal Impact of a Severe Storm ––
Physical ConditionsPhysical Conditions

•• Large wavesLarge waves
•• Dangerous Dangerous 

currentscurrents
•• Damaging Damaging 

windswinds
•• Elevated water Elevated water 

levellevel



Coastal Impact of a Severe Storm Coastal Impact of a Severe Storm ––
HazardsHazards

•• Beach erosionBeach erosion
•• Flooding and Flooding and 

inundationinundation
•• Property damageProperty damage
•• Cliff failureCliff failure
•• Threats to public Threats to public 

safetysafety



Spectral Wave ModelSpectral Wave Model-- SIOSIO



Spectral Wave ModelSpectral Wave Model



Alongcoast Alongcoast MoModel del PPrediction (rediction (MOPMOP) Sites) Sites

-- 10 m water depth10 m water depth
-- 100 m alongshore spacing100 m alongshore spacing



ModelModel
FrameworkFramework



Winter Storm Scenario with MultiWinter Storm Scenario with Multi--hazards hazards 
Demonstration Project in Southern CaliforniaDemonstration Project in Southern California

•• Designed by NWS / USGS Designed by NWS / USGS 
Atmospheric ScientistsAtmospheric Scientists

•• Modeled after 1862 flood Modeled after 1862 flood ––
500 yr. event500 yr. event

•• Modeling goal is to produce Modeling goal is to produce 
““plausible resultsplausible results””

•• Collaboration with Collaboration with 
emergency planners, emergency planners, 
structural engineers, structural engineers, 
economists, etc.economists, etc.



Future DirectionsFuture Directions

•• RealReal--time model time model 
predictionspredictions

•• Develop partnerships to Develop partnerships to 
improve model improve model 
products and usageproducts and usage

•• Analyze sea level rise Analyze sea level rise 
and climate change and climate change 
impactsimpacts

http://http://walrus.wr.usgs.gov/coastal_processes/socalhazardswalrus.wr.usgs.gov/coastal_processes/socalhazards//


