Graduate-level Courses at Old Dominion University Applicable for MS Degree in Coastal Engineering
400/500 Level (open to undergrads) 600 Level (MS and PhD) 700/800 Level (MS and PhD)

Ocean, Earth and Atmospheric Sciences (OEAS) Department
436/536. Barrier Islands and Coastal

Lagoons. Lecture 1.5 hours; laboratory 3 hours; 3

credits. Prerequisite: permission of the instructor.

Elementary principles of landscape, hydrography

and ecology at coastal lagoons and barrier islands.

Field trips to wave and tide dominated systems.

604. Introduction to Physical Oceanography.

Lecture 3 hours; 3 credits. Introduction to

descriptive and dynamical physical oceanography.

Properties of sea water; distribution of temperature,

salinity and density; water, salt, and heat budgets;

techniques for describing the ocean; circulation

and water masses of the world’s oceans and coastal
waters.
651. Introduction to Physics of Estuaries.

Lecture 3 hours; 3 credits. Prerequisite: OEAS 604

or 505. This course considers the physical

oceanography of estuaries. In particular, it

explores how circulation and mixing in estuaries

are influenced by atmospheric forcing, tidal

forcing, coastal influences and bathymetric

variability. Topics to be treated include

classification of estuaries, typical steady dynamical

balances, transport of salt and other quantities,

mixing, and time-space scales of variability.

704/804. Time Series in Oceanography.

Lecture 3 hours; 3 credits. Prerequisite: calculus.

A study of the basic techniques used to model and

analyze time series of oceanographic data. These

include temporal spatial and frequency/wave

number domain techniques.
764/864. Coastal Sedimentology. Lecture 2

hours; laboratory 2 hours; 3 credits. Sedimentary

processes in different coastal zones will be

described: carbonate, evaporitic, and clastic

depositional systems. We will conduct a small

research project along the coast of Virginia. Field

trip required.

Mathematics (MATH)

691. Engineering Analysis I. Lecture 3 hours;

3 credits. Not available to students with credit in

MATH 401 or 501. Prerequisites: MATH 307 and

312. Separation of variable techniques, Sturm-

Liouville systems, generalized Fourier series,

orthogonal functions of the trigonometric,

Legendre and Bessel type boundary value

problems associated with the wave equation and

the heat conduction equation in various coordinate

systems, applications to physics and engineering.

693. Methods of Applied Mathematics.

Lecture 3 hours; 3 credits. Prerequisite: MATH

501 or 691. Advanced topics in the theory and

application of ordinary differential equations,

distributions, Green's functions, classification of

partial differential equations, initial-value

problems, eigenfunction expansions for boundaryvalue

problems, selected special functions, singular

perturbation theory for differential equations.

Statistics  (STAT)

619. Engineering Statistics. Lecture 3 hours; 3

credits. Prerequisite: MATH 212. Elements of

probability, probability distributions, sampling,

estimation, hypothesis testing, control charts,

regression analyses, and analyses of variance.

613. Applied Statistical Methods I. Lecture 3

hours; 3 credits. Prerequisite: STAT 130M or 330

or MATH 211 or 226 or permission of instructor.

Intended for graduate students in all academic

disciplines; not available for credit to graduate

students in the Department of Mathematics and

Statistics. Topics include descriptive statistics,

probability computations, estimation, hypothesis

testing, linear regression, analysis of variance and

categorical data analysis. Emphasis will be on

statistical analysis of data arising in a research

setting. The rationale for selecting statistical

methods to address research questions will be

emphasized. Examples will be given from health

sciences, social sciences, engineering, education

and other application areas.
Geography (GEOG)

.

402/502. Geographic Information Systems.

Lecture 3 hours; 3 credits. Prerequisite: junior

standing or permission of instructor. A study of

the conceptual basis of GIS as a tool for

manipulating spatial information. The course

focuses on how geographic information can be

input and organized within the framework of a

GIS. Students will work on a computer-based GIS

to gain a greater understanding of spatial database

structures and analytical operations.
419/519. Spatial Analysis of Coastal

Environments. Lecture 1.5 hours; laboratory 3

hours; 3 credits. Prerequisite: OEAS 414. The

course integrates remotely sensed and field

techniques for scientific investigation and practical

management of coastal environmental systems.

Spatial modeling of coastal processes and

management tools using Geographic Information

System (GIS).
Modeling and Simulation  (MSIM)
601. Introduction to Modeling and

Simulation. Lecture 3 hours; 3 credits. This

course, a required core course for those seeking a

Master of Engineering or a Master of Science in

modeling and simulation, provides an overview of

the field of Modeling and Simulation (M&S).

After a brief historical review, a range of M&S

concepts are explored with special attention to

those elements of the field that are widely

practiced. Students are required to develop a

substantive research paper on an approved topic in

the field.

605. Engineering Systems Modeling. Lecture

3 hours; 3 credits. Prerequisites: MATH 307 and

one course on probability or statistics. The goal of

this course is to develop understanding of the

various modeling paradigms appropriate for

conducting digital computer simulation of many

types of systems. The techniques and concepts

discussed typically include concept graphs,

Bayesian nets, Markov models, Petri nets, system

dynamics, Bond graphs, cellular automata,

Lsystems, and parallel and distributed simulation

systems. Students will report on a particular

technique and team to implement a chosen system

model. (cross listed with ECE 605)

Civil and Environmental Engineering  (CEE)
741/841. Open Channel Flow. Lecture 3

hours; 3 credits. Prerequisite: CEE 340.

Momentum and energy principles, design of open

channels, use of mathematical models for flow

calculations in rivers, introduction to unsteady

open channel flow.

789/889. Computational Environmental

Fluid Dynamics. Lecture 3 hours; 3 credits.

Prerequisite: CEE 330. Fluid dynamics

conservation laws as transport phenomena.

Classical, finite-difference models for advection,

diffusion and combined fluid flows. Explicit and

implicit schemes to solve unsteady, free-surface

fluid flow and diffusion (dispersion) problems in

one and multi-dimensions. Turbulence models.
Engineering Management
724/824. Risk Analysis. Lecture 3 hours; 3

credits. Approaches to the management of risk;

probability assessment methods; risk modeling; use

of software packages; extensions of decision

analysis, including stochastic dominance and

multiattribute methods; applications to project

management, scheduling, and cost estimation.

CZM ___. Coastal Zone Management.  None at 

Old Dominion University

Mechanical Engineering
644. Turbulent Flow I. Lecture 3 hours; 3

credits. Prerequisite: ME 610. Basic turbulent

flow concepts; origin of turbulence, introduction to

turbulence measurements; introduction to

turbulence modeling; eddy viscosity/diffusivity

concept; zero-equation models, one-equation

models, two-equation models; introduction to

second-moment closures; applications to boundary

layers, shear layers, jets, plumes, wakes, and

separated flows. (cross-listed with AE 713/813)
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