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James O’Donnell

My primary research goal is to understand the physical processes that determine the circulation in the coastal ocean.
My students and I are currently involved in both the construction and testing of models and the development of
observational techniques. I am also interested in fundamental geophysical and environmental fluid dynamics and the
application of mathematical and statistical methods to the development of models of biogeochemical processes.
Since 2004 I have coordinated the development and operation of the Long Island Sound Integrated Coastal
Observing System (LISICOS ). This system combines an observational network, a data system, models and
analyses to understand and predict processes in Long Island Sound.

Research Interests

River Plumes

At the mouths of many rivers, thin layers of brackish fluid are found at the surface. Unfortunately, existing simulations
of water quality in estuaries cannot resolve these features; and, since they are very shallow and transient, it is also
difficult to make measurements of their structure. I have developed a model of the dynamics of these phenomena
and have recently constructed a ship-mounted instrument array to observe their structure. It is currently being
employed to study the plume formed by the Connecticut River in Long Island Sound.

Circulation in Long Island Sound

The long-term movement of water in Long Island Sound strongly influences the water quality. I am currently
collaborating with several members of the Department of Marine Sciences faculty on observational programs to
determine the structure and evolution of the flow field in the Sound.

Fundamental Geophysical and Environmental Fluid Dynamics

Much has been reamed about the dynamics of the ocean and atmosphere by the study of simple models that include
only the dominant processes. Recently, I have contributed to the explanation of the subtle effects of nonlinear
processes and stratification in the Rossby and spin-up problems in simple geometries. In collaboration with a
student, I am currently developing models of tidally induced residual circulation in idealized coastal plain estuaries
and intend to extend this work to more realistic geometries.

Mathematical Models of Environmental Processes

I have recently collaborated with Department of Marine Sciences faculty and students on the application of methods
of applied mathematics to the development of models of bioturbation in marine sediments, the cycling of mercury in
the equatorial Pacific and the diffusion of Radon from fractured rocks. I am currently working on several related
models.

Research Projects

NERACOOS: The Northeast Regional Association fof Coastal Observing Systems – NOAA

Sensitivity of SWEM – EPA

MARCOOS: the Middle Atlantic Bight Coastal OceanObserving System – NOAA

O’Donnell, J., (2008) Measurement of Mixing Rates in Western Long Island Sound, – National Fish and Wildlife
Foundation,

Oceanography Students

http://lisicos.uconn.edu/
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Amin Ilia – Ph.D. Student

Molly James – Ph.D. Student

Oceanography Alumni

Diane C. Bennett – Ph.D. 2010

Peter Gay – Ph.D. 2005

Adam Houk – M.Sc. 2007

Chunyan Li – Ph.D. 1996

Grant McCardell – Ph.D. 2012

John Modi – M.Sc. 1994

Youngmi Shin – Ph.D. 2019

Research Staff

Kay Howard-Strobel

Postdoctoral Fellows

Grant McCardell

Youngmi Shin
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