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

•• 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 
historical storms and historical storms and 
extreme value extreme value 
analysisanalysis

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



Study AreaStudy Area



Primary ComponentsPrimary Components
•• High resolution DEMHigh resolution DEM
•• Spectral Wave ModelSpectral Wave Model
•• Tide ModelTide Model
•• Surge ModelSurge Model
•• RunRun--up Modelup Model
•• Longshore Transport ModelLongshore Transport Model
•• Profile Change ModelProfile Change Model
•• Probabilistic Cliff Failure ModelProbabilistic Cliff Failure Model



Planned Web Products/ Planned Web Products/ 
PredictionsPredictions

•• Breaking wave heightBreaking wave height
•• Maximum water levelMaximum water level
•• Extreme runExtreme run--up heightup height
•• Coastal flooding and Coastal flooding and 

inundationinundation
•• Littoral drift (divergence Littoral drift (divergence 

and convergence)and convergence)
•• Profile changeProfile change
•• Berm overtoppingBerm overtopping
•• Dune incisionDune incision
•• Cliff failure potentialCliff failure potential



Digital Elevation Model (DEM)Digital Elevation Model (DEM)
•• 2 m resolution2 m resolution
•• Continuous offshoreContinuous offshore--

onshore coverageonshore coverage
•• Use latest and greatest Use latest and greatest 

multibeam bathymetry & multibeam bathymetry & 
lidarlidar

•• Update periodicallyUpdate periodically
•• FillFill--in gaps with focused in gaps with focused 

workwork
•• Extract profiles for analysis Extract profiles for analysis 

every 100 m alongshore every 100 m alongshore 
from from --20 m to at least +20 m20 m to at least +20 m

•• Over 4,700 profiles/stationsOver 4,700 profiles/stations



FillFill--in Technologyin Technology



Spectral Wave ModelSpectral Wave Model



Alongcoast Model Prediction

“MOP” Sites

- 10 m water depth.
- 100 m alongshore spacing.





SIO Waves and Beaches

Model Prediction (MOP) System

Wave Monitoring
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Tide ModelTide Model
•• Delft3D Hydrodynamic Delft3D Hydrodynamic 

ModuleModule
•• Boundaries from global Boundaries from global 

tide modeltide model
•• Series of overlapping Series of overlapping 

curvilinear gridscurvilinear grids
•• Water level output at Water level output at 

each MOP stationeach MOP station



Other ModelsOther Models
•• Surge ModelSurge Model-- analytical approaches presented by analytical approaches presented by 

Jelesnianski (1972) and Hsu (2004), that rely on Jelesnianski (1972) and Hsu (2004), that rely on 
estimates of the shoaling factor, sea level pressure, and estimates of the shoaling factor, sea level pressure, and 
a correction factor for storm approach a correction factor for storm approach 

•• RunRun--up Modelup Model-- empirical formulations of Ruggiero et al. empirical formulations of Ruggiero et al. 
(2001) and Stockdon et al. (2006) (2001) and Stockdon et al. (2006) 

•• Longshore Transport ModelLongshore Transport Model-- CERC FormulationCERC Formulation
•• Profile Change ModelProfile Change Model-- UNIBEST DE (dune erosion) UNIBEST DE (dune erosion) 
•• Probabilistic Cliff Failure ModelProbabilistic Cliff Failure Model-- in development by in development by 

Collins and HapkeCollins and Hapke



ValidationValidation-- Winter Experiment Winter Experiment 
20082008--99

•• Rapid response Rapid response 
(SCRIPPS in San Diego (SCRIPPS in San Diego 
County and USGS in County and USGS in 
Santa Barbara County)Santa Barbara County)

•• RunRun--up, flooding, up, flooding, 
profile change, etc.profile change, etc.



TimelineTimeline
Winter 2007Winter 2007--88-- develop conceptual model of model design, develop conceptual model of model design, 
identify all PIsidentify all PIs

Spring/Summer 2008Spring/Summer 2008-- setset--up preliminary model and testingup preliminary model and testing

Fall 2008Fall 2008-- full DEM construction and model testingfull DEM construction and model testing

Winter 2008Winter 2008--99-- winter field testwinter field test

Spring 2009Spring 2009-- coastal storm scenario test with larger hazards coastal storm scenario test with larger hazards 
groupgroup

FY2010+FY2010+-- full model implementation (online?)full model implementation (online?)

FY2011FY2011-- project completion?project completion?



Future DirectionsFuture Directions

•• RealReal--time time 
integrationintegration

•• Develop Develop 
partnerships to partnerships to 
improve products improve products 
and usageand usage

•• Sea level rise Sea level rise 
impactsimpacts



Comments?Comments?

•• What information is (most) useful to you?What information is (most) useful to you?

•• What is the most efficient format?What is the most efficient format?



Planned Web Products/ Planned Web Products/ 
PredictionsPredictions

•• Breaking wave heightBreaking wave height
•• Maximum water levelMaximum water level
•• Extreme runExtreme run--up heightup height
•• Coastal flooding and Coastal flooding and 

inundationinundation
•• Littoral drift (divergence Littoral drift (divergence 

and convergence)and convergence)
•• Profile changeProfile change
•• Berm overtoppingBerm overtopping
•• Dune incisionDune incision
•• Cliff failure potentialCliff failure potential





Support and CollaborationSupport and Collaboration

•• USGS Support: USGS Support: 
–– California Urban Oceans ProjectCalifornia Urban Oceans Project
–– Southern California Multihazards Southern California Multihazards 

Demonstration ProjectDemonstration Project

•• Academic PartnersAcademic Partners
–– SCRIPPS SCRIPPS 
–– University of FloridaUniversity of Florida
–– Oregon State UniversityOregon State University
–– University of California, Santa University of California, Santa 

CruzCruz
–– Delft HydraulicsDelft Hydraulics

•• Government Agencies:Government Agencies:
–– U.S. Army Corps of EngineersU.S. Army Corps of Engineers
–– California Department of Boating California Department of Boating 

and Waterwaysand Waterways
–– NOAANOAA


