NC STATE UNIVERSITY

Storm Surge Predictions from Ocean- to Subgrid-Scales

Johnathan L Woodruff!, JC Dietrich?!,
D Wirasaet?, AB Kennedy2, D Bolster?,

1Dep't of Civil, Construction, and Environmental Engineering, NC State Univ
?Dep't of Civil and Environmental Engineering and Earth Sciences, Univ Notre Dame

ADCIRC Users Group Meeting
Baton Rouge, Louisiana, 8-9 Jun 2023

< r COASTAL RESILIENCE CENTER
b, f/‘ A U.S. Department of Honreland Security Center of Excellence
g



1. Motivation
Use Smaller-Scale Information to ‘Correct’ Flows
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1. Motivation
Rich Datasets for Ground Surface Characteristics Smaller than Grid Scale
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1. Motivation
Subgrid Corrections

Subgrid correctionause information at smaller scales to “correct’ ow variables (water levels
current velocities) at the model scale

Selected applications to shallow water ows:
{ De na (2000) corrected advection and partially wet cells
I Able to coarsen by factor of 32
{ Casulli (2009) and Casulli and Stelling (2011) also corrected partially wet cells
I Used lookup tables created from high-resolution elevation data
{ Volp (2013) corrected bottom stress
I Improved discharge and water surface slope relative to high-resolution counterpa

Able to coarsen the model resolution and still represent small-scale ow pathways and barr
I Higher accuracy at same resolution, higher e ciency at coarser resolution
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