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Please join us for the coffee hour near the seminar venue a half hour before the 
seminar, 3:00 – 3:30 pm 

Stochastic Solutions for Nonlinear Shallow-Water Equations 
Ge Liang  

Graduate Research Assistant, Department of Ocean and Resources Engineering 
Abstract 

The propagation of input uncertainties in numerical models is a useful and interesting 
topic in science and engineering. This study makes use of the Galerkin polynomial chaos 
expansion methods to derive and solve the stochastic, nonlinear shallow-water equations. 
Case studies involving solitary wave propagation over a hump and a plane-slope will 
illustrate the capability of the methods. We assume the initial wave height follows the 
Gaussian distribution and study the propagation of the uncertainty through the solutions. 
The probability distributions of the water surface elevation including the formation of 
shock waves are investigated at different time steps. The polynomial chaos expansion 
methods can effectively model the uncertainties in the flows and deal with the highly 
nonlinear Riemann problem. Monte Carlo simulations of the same problems validate and 
highlight the efficiency of the stochastic solutions. 
 
Vulnerability of Honolulu Critical Infrastructure to Tsunamis   

  Megan Lynn Craw 
Graduate Research Assistant, Department of Ocean and Resources Engineering 

Abstract 
On the island of Oahu, both oil refineries, power plants, and other critical facilities are 
located in Campbell Industrial Park. For this reason, the coastline of the southwest Oahu 
including Campbell Industrial Park is a prime location where potential impacts of 
tsunamis need to be thoroughly investigated. Past far-field tsunamis have been very 
damaging to Hawai`i, with a long history of property damage and loss of over 200 lives 
in the past century. Government agencies, engineers, architects and citizens should be 
aware of the return periods of destructive tsunamis, including the credible worst-case 
scenario event. This is in-line with the use of statistical analysis in developing hazard 
assessment maps called for by the Federal Emergency Management Agency (FEMA). A 
probabilistic approach is necessary to assess the vulnerability of infrastructure to 
tsunamis. Objectives of this study include developing methodology for probabilistic 
analysis of tsunami hazard for the Hawaiian Islands to provide an assessment of the 
vulnerability of critical infrastructure to tsunami damage based on the latest data and 
modeling techniques. This seminar will cover the previous work in this area of research 
and the progress of the methods used for this study.  
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