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Adapting to Rising Tides is a 
collaborative project evaluating: 

 ÁHow will sea level rise and storm events affect the 
future of Bay Area communities, infrastructure, 
ecosystems and economy? 

ÁWhat approaches can we pursue, both locally and 
regionally, to address these challenges, reduce and 
manage risks, and build resilience? 
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ART Project Partners 
Á ABAG 
Á Bay Trail 
Á Caltrans 
Á City of Alameda 
Á Alameda County 
Á BART 
Á California Coastal Conservancy 
Á Capitol Corridor JPA 
Á East Bay Dischargers Authority 
Á East Bay Municipal Utility District  
Á East Bay Regional Park district 
Á City of Emeryville 
Á City of Hayward 
Á Hayward Area Rec. and Park District 
Á ICLEI 
Á City of Oakland 
Á MTC 
Á NOAA CSC 
Á Port of Oakland 
Á City of San Leandro 
Á City of Union City 

Study Area 



Four-Steps Towards Building Resilience 
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The Assess Step: Understanding Vulnerability and 
Risk of the Natural and Built Environment 
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Õ Developed simple/distinct shoreline categories 
based on primary function and potential to protect 
against inland inundation 

Õ Using shoreline categories in combination with new 
inundation maps to understand vulnerability and 
risk    

Shoreline Assessment Approach 
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Shoreline Categories 

 Õ Engineered Flood Protection Structures  
ÁLevees  
ÁFlood Walls  

Õ Engineered Shoreline Protection Structures  
ÁBulkheads  
ÁRevetments  

Õ Non-Engineered Berms  

Õ Wetlands  
ÁNatural  
ÁManaged  
ÁTidal Flats  

Õ Natural Shorelines/Beaches (non-wetland)  
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Engineered Flood Protection Structures 

 

Engineered Levee (w/ revetment) 

 
Flood Wall (non-engineered berm to right)  
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Engineered Shoreline Protection Structures 

 

Revetment 

Bulkhead 
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Non-engineered Berms 

 

Berm, former salt pond 

Berm, with revetment 
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Wetlands 

 

Managed wetlands 

Wetland with natural marsh edge 

Tidal flats 
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Natural Shoreline/Beaches (non-wetland) 

 

Shoreline beach (nourished) 

Beach, with sand dunes 
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Shoreline Categories: North Shoreline Categories: South 
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New Sea Level Rise Maps for the Study Area: 

Õ Two Sea Level Rise Projections 
Á мсέ όпл ŎƳύ ƻŦ ǎŜŀ ƭŜǾŜƭ ǊƛǎŜ Ғ ƳƛŘ-century 
Á ррέ όмпл ŎƳύ ƻŦ ǎŜŀ ƭŜǾŜƭ ǊƛǎŜ Ғ ŜƴŘ-century 

Õ Three scenarios - inundation, flooding, and storm events 
ÁMHHW 
Á100-year SWEL 
Á100-year SWEL plus locally generated wind/wave 

action 
 

 

Shoreline Inundation and Flooding 
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New Sea Level Rise Maps Include: 
Á Existing shoreline protection ς 2m DEM using 

2010 CA Coastal LIDAR (USGS) 

Á Daily and extreme tide levels ς USGS TRIM2D 
(Knowles, 2009)  

Á Storm wave scenarios ς FEMA MIKE21 wind 
setup, wave setup, wave height 

Á Hydraulic Connectivity ς resolved using NOAA 
CSC methodology (Marcy et al., 2011) 

Á Depth of Inundation 
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 MHHW  

 

 

DRAFT SLR Maps  

мсέ ǎŜŀ ƭŜǾŜƭ ǊƛǎŜ Ғ ƳƛŘ-century 

100yr SWEL  100yr SWEL + Waves 
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ά²Ŝŀƪ ƭƛƴƪǎέ !ƴŀƭȅǎƛǎ 

ÁIdentify the locations in the 
shoreline protection system where 
inundation and flooding is likely to 
occur in each scenario 

ÁDetermine the total amount (length) 
of shoreline overtopped in each 
scenario 

ÁConsider if there are plans to 
improve shoreline protection in the 
identified weak link areas 

 


