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  ABSTRACT 

The objective of this study was to simulate the hydrodynamics of the 

Lower Columbia River Estuary using the Adaptive Hydraulics model in 

order to study inundation impacts from possible sea level rise 

scenarios. Developed by the United States Army Corps of Engineers, 

Adaptive Hydraulics model is an implicit finite element code and 

discretizes the domain on an unstructured linear triangular mesh. The 

Adaptive Hydraulics model has many capabilities, but is used to solve 

the two-dimensional shallow water equations for this study. The base 

year simulation is 2017 which used available field data from the United 

States Geological Survey and National Oceanic and Atmospheric 

Administration. The model was simulated for several scenarios of sea 

level rise including -0.5, 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 m. These values 

were decided using the United States Army Corps of Engineers sea 

level change calculator. The values chosen cover the wide range of 

possibilities for sea level rise at Astoria, OR by the year 2100. The 

results from these simulations do show, as expected, that inundation 

increases and decreases with the change in tide levels. Although, the 

amount in inundation does vary spatially within the system. The areas 

affected most are the small islands in the tidally dominated water near 

the coast and Sauvie Island next to Sturgeon Lake. The upstream 

portion of the model from Vancouver, WA to the Bonneville Lock and 

Dam are impacted the least from sea level rise. There are a multitude 

of various impacts from sea level rise making it incredibly important to 

study its effects on river and estuarine systems. The methodology used 

in this study can be applied to similar studies in determining inundation 

from sea level rise. 
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