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What is CoSMoS? 

• 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) 
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f𝐥𝐨𝐨𝐝 𝐥𝐞𝐯𝐞𝐥 𝐢𝐬 𝐭𝐡𝐞 𝐜𝐨𝐦𝐛𝐢𝐧𝐚𝐭𝐢𝐨𝐧 𝐨𝐟  
𝐒𝐋𝐑 + 𝐭𝐢𝐝𝐞𝐬 + 𝐬𝐞𝐚𝐬𝐨𝐧𝐚𝐥 𝐞𝐟𝐟𝐞𝐜𝐭𝐬 + 𝐬𝐭𝐨𝐫𝐦 𝐬𝐮𝐫𝐠𝐞 + 𝐰𝐚𝐯𝐞 𝐬𝐞𝐭𝐮𝐩

+ 𝐰𝐚𝐯𝐞 𝐫𝐮𝐧𝐮𝐩 + 𝐟𝐥𝐮𝐯𝐢𝐚𝐥 𝐝𝐢𝐬𝐜𝐡𝐚𝐫𝐠𝐞 𝐛𝐚𝐜𝐤𝐟𝐥𝐨𝐰 
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Erikson, et al., in review  

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

• Output every 100 m at 10 m contour  

• determine local return periods 
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Model setup 
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Multiple storm events 

are simulated explicitly 

with regional and local 

models 
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Storm flood map 
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Flood projection 
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Limber, P., et al., 2015. Coastal Sediments 2015 Conference 

Proceedings 
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   Multi-decadal cliff retreat 

EGU2017-11314 – Limber, P. 

Long-term retreat rate (m/yr) for 25 cm SLR 
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 Long-term sandy shoreline change 
Coastal One-line Assimilated Simulation Tool  

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

and SLR 
• Uses data assimilation to auto-tune model parameters at each transect 
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Simulation 

output 

Del Mar, CA 

Vitousek, Sean  et al., 2016, JGR 
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Flood potential –  

                      mapped uncertainty 
   raising and lowering flood elevation data by 𝜀  

𝜀 = ±0.50 𝑚  ± 0.18 𝑚 +  0.4 𝑚𝑚/𝑦𝑟 −0.6 𝑚𝑚/𝑦𝑟  

Model uncertainty  
(rms = 0.12 m at tide stations, 

increased as  

projected area >> tide stations) 

Vertical accuracy of 

DEM 
(rms = 0.18 m in open 

terrain) (Dewberry 2012) 

Vertical land motion 
Spatially variable based 

on GPS data and 

statistical and physical 

tectonic models 

(Howell et al., 2016) 
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CoSMoS web tool 
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    Socioeconomic impacts 
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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.ourcoastourfuture.org    

HERA Tool:  

     www.usgs.gov/apps/hera 
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