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LONG-TERM GOAL

The ultimde goal is to develop effective anabust computational tis for nonlinear dynarcs of
three-dimensional waves. Of particuiaterests aréhe spatiatemporal coherence of such waves and
the nanlinearmechanism of such berent stuctures.

OBJECTIVES

The oljectives are to develop amehprove the eficiency of two complementary computational
methods, a higlerder spectral nthod (HOS) and a fuitnonlinear mixed-EulerianLagrangian (MEL)
appoach, for longime large-domain waveédld evolutions; to develop rtieodologiesfor data
assimildion usng HOS/MHE. simulaions and to obtm threedimensonal spaial/temporal wave
coheence, stratures and themechansms.

APPROACH

Direct computations by HOS andBM methods are péormed toobtan asesment and undetanding
of themechansm and coh@&nce of steep three-dansional ocean waves. The two computational
methods are complementary: HOS pdeglarge-scale three-dimensionatnsilations which also serve
to coroborate experimental arfteld data, confirm peurbaion predigions, anddentify

local wave eerts and episdes of interds; while MEL oltains detailedully-nonlinear thee-
dimensional wave kinematics/namicsfor specific local epigdic eerts.

WORK COMPLETED

The project has started for just a fevenths, during which enultiple-leel iterative scheme for wave
reconsruction using HOS/MEL optimization hdeen developed andgeed.The compléon of ths
work is essential for data asslation and proper speahtion of theinitial conditionsfor HOS/MEL
simulations.

RESULTS
Some peliminary $udies are conduati®n wave recorisuction of two-dimensional wavéelds.

Figure 1 shows the compawis of the speciéd wave pobe recod and the HOS simui@an resultfor
about 10 domiant wave periods . The agreement between them isenicel
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Figure 1. Comparison of computed versus experimentally measured free-surface elevation
(*10 meters) at a given point as a function of time (seconds) of a two-dimensional wavefield:
, experiments of Stansberg et al. 1995; - - - -, HOS simulation with N=2048 spectral

modes and M=3 order.

IMPACT/APPLICATION

The understanding and modeling of steep three-dimensional wave evolutions are essential to the design
and safety of very large floating structures such as the proposed Mobile Offshore Base (MOB).

FUTURE WORKS:
The planned immediate tasks include to:

Improve the efficiency of HOS/MEL

Accelerate the convergence of wave reconstruction optimization

Generalize wave reconstruction to full three-dimensions and multiple measurement points
Perform Monte Carlo simulations of wave spectrum evolution using HOS
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