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[bookmark: _GoBack]Environmental sustainability has become one of the biggest issues faced by the mankind at present. On the one hand, the high demand of fossil fuel has resulted in considerable offshore oil drilling activities, which has significantly increased the possibility of offshore oil spill accident. As an example, the 2010 Deepwater Horizon accident has shocked the world with its severe adverse impact on the ocean ecosystem and the human society around the Gulf of Mexico. On the other hand, the technological advancement of floating turbines has made offshore wind a feasible resource to help supply the high energy demand. This doctoral dissertation covers three research topics related to offshore environmental sustainability, including the dynamics of multiphase buoyant plumes related to subsea hydrocarbon blowout, the effects of surface oil plume on upper-ocean radiative transfer related to the adverse impact of offshore oil spill on the ocean ecosystem, and the fluid dynamics of offshore floating wind farm for energy harvesting. A number of high-fidelity numerical simulation models are developed and applied to tackle these challenging problems, including the large-eddy simulation model for the oceanic and atmospheric turbulent flows, the Eulerian large-eddy simulation model for particle plume dispersion in ocean environment, the high-order spectral method for ocean waves, the Monte Carlo photon transport model for ocean radiative transfer, and the actuator disk model for wind turbines. In this Ph.D. dissertation defense, the representative results from these numerical simulations and the associated statistical analyses are presented.
