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Abstract

Herein, we examine the truncation errors for the governing equations of ADCIRC (GWC,
NCM and CM equations). To evaluate the truncation errors, we utilize Taylor seriesexpansions
for all the terms in the governing equations. By using the Taylor series, we expand the
dependent variables around a common point for evaluation purposes. After using the Taylor
series to expand out the dependent variables in the equations, the results are subtracted from
the continuous equations in order to obtain the truncation error. The discrete form of the
equations come fromusing c® linear finite element for the gpatial discretization and a two time
level scheme centered at k + 1/2 for the temporal discretization (a Crank-Nicholson scheme).
The nonlinear terms in the equations employ an explicit formulation. We utilize the exact
guadrature rules and averaged terms are based on an elemental average. In the evaluation of
the truncation errors, we employ Mathematicag, to expand the Taylor Series to the seventh
order terms; however, we report errors only to the first two orders of errors. From these
truncation errors, we determined that the GWC equation is first-order accurate in time if the
advective terms are in non-conservative form, while it is second-order accurate in time if the
advective terms are in conservative form. In space, the GWC equation is first-order accurate
for variable spacing; while, itis second-order accurate for constant spacing. For the NCM and
CM equations, we found that they are first-order accurate in time and spaceif we use variable
gpacing while it is second order accurate in space if we use constant spacing. Also, both
momentum equations become second-order accurate in time if the equations are linearized.
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Truncation Errors for the Generalized Wave Continuity Equation
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Truncation Errors for the Non-Conservative Momentum Equation
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Truncation Errors for the Conservative Momentum Equation
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