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Inundation Hazard

● Flooding may be multi-mechanism*  
● May include direct marine flooding, groundwater inundation, and drainage backflow (not pictured)

*Habel et al., 2020
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Pollution Hazard

● Sea-level rise induces groundwater rise in unconfined aquifers
● Aquifers may become exposed to contaminants from various sources that were previously above the 

water table
● The chemistry of coastal groundwaters may be conducive to contaminant mobilization
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Study Goals and Methods to Achieve Them

1. Identify areas of concern at the statewide level
➔ Overlay analysis

2. Identify areas and possibly contaminants of concern at the 
drainage basin level 
➔ Groundwater modeling
➔ Geochemical modeling
➔ Socio-environmental vulnerability modeling



Overlay Analysis:  Methods

● Layer 1:  Census 
tracts/block groups 
with the highest 
number (top quartile) 
of cleanup sites and 
underground storage 
tanks (USTs)



Overlay Analysis:  Methods

● Layer 2:  Raster of areas 
forecasted to be < 5m 
above groundwater

● Derived from statewide 
groundwater model of 
coastal California*

● SLR=2 m, mean higher 
high water (MHHW) 
scenario

 

*Befus et al., 2020



Overlay Analysis:  Methods

● Layer 3:  Census tracts 
designated as 
Disadvantaged 
Communities (DACs) by 
CalEPA

● Combine all layers to 
identify vulnerable areas 
likely to be exposed to 
hazard 

 



Overlay Analysis:  Basin Level Study Area Selection



Groundwater Modeling:  Methods

● Analytical Element Modeling (AEM) 
chosen, in order to minimize errors 
associated with discretizing the 
spatial domain

● Elements (e.g. wells, streams) are 
represented by mathematical 
equations, which are solutions to the 
equation of groundwater flow



Groundwater Modeling:  Oxnard Conceptual Model

● Semi-perched Aquifer (SPA):  unconfined, constant thickness
● Upper Aquifer System Confined (UAS-cf):  confined, constant thickness
● Upper Aquifer System Unconfined (UAS-ucf):  unconfined, constant thickness

southwest

Note: figure not to scale



Groundwater Modeling:  Calibration



Groundwater Modeling:  UAS Aquifer (Present Day)

Note:  Residual = Observed Head - Modeled Head



Groundwater Modeling:  SPA Aquifer (Present Day) 

Note:  Residual = Observed Head - Modeled Head



Groundwater Modeling:  Forecast after 5m Sea-level Rise



Groundwater Modeling:  Forecast after 5m Sea-level Rise (MHHW)
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Work in Progress:  Geochemical Modeling

● We will investigate the mobility of 
contaminants under likely pH, redox, 
and temperature conditions

● Aggregate available data, model 
change in concentration under likely 
mixing scenarios



Work in Progress:  Socio-Environmental Vulnerability 
Modeling

● Goal: Develop high spatial resolution (i.e., 
sub-Census tract level) model for 
identifying communities at risk based on 
exposure and vulnerability

● Classified criteria by topic; filtered by 
source data spatial resolution; developed 
correlation matrix

● Next steps: Group 14 proposed criteria by 
theme; calculate preliminary scores

CDC Social Vulnerability Index (SVI) 2018


