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Environmental fluid mechanics can be defined succinctly as the study of naturally occurring
fluid flows in the earth’s atmosphere and hydrosphere. The key questions in this broad and
important area in fluid mechanics focus on how fluids move constituents through our natural
environment. A defining characteristic of many environmental flows is density stratification
which arises due to temperature and/or salinity variations. Understanding how turbulence and
stratification interact with each other is a fundamental issue and provides the key to enhancing
our ability to predict how mixing and transport occurs in the natural environment. In this talk, an
overview on the application of computational fluid dynamics (CFD) in environmental flows will
be presented. Three different research problems will be discussed to highlight the use of direct
numerical simulations (DNS) and large-eddy simulations (LES) in studying research problems
ranging from the laborarory scale to the field scale. The examples will focus on the following
topics:

1. Stably stratified turbulent flows

2. Internal waves in the coastal ocean

3. Plume dispersion in coastal and estuarine flows.
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