James T. Kirby, Jr.

Edward C. Davis Professor of Civil Engineering
Center for Applied Coastal Research
Department of Civil and Environmental Engineering
University of Delaware
Newark, Delaware 19716 USA
Phone: 1-(302) 562-8113
kirby @udel.edu
http://www.udel.edu/kirby/

Updated May 31, 2023
Education

e University of Delaware, Newark, Delaware.
Ph.D., Applied Sciences (Civil Engineering), 1983

e Brown University, Providence, Rhode Island.
Sc.B.(magna cum laude), Environmental Engineering, 1975.
Sc.M., Engineering Mechanics, 1976.

Professional Experience

e Edward C. Davis Professor of Civil Engineering, Department of Civil and Environmental Engineering,
University of Delaware, 2003-present.

e Visiting Professor, Grupo de Dindmica de Flujos Ambientales, CEAMA, Universidad de Granada, 2010,
2012.

e Professor of Civil and Environmental Engineering, Department of Civil and Environmental Engineering,
University of Delaware, 1994-2002. Secondary appointment in College of Earth, Ocean and the Environ-
ment, University of Delaware, 1994-present.

o Associate Professor of Civil Engineering, Department of Civil Engineering, University of Delaware, 1989-
1994. Secondary appointment in College of Marine Studies, University of Delaware, as Associate Professor,
1989-1994.

e Associate Professor, Coastal and Oceanographic Engineering Department, University of Florida, 1988.

o Assistant Professor, Coastal and Oceanographic Engineering Department, University of Florida, 1984-
1988.

o Assistant Professor, Marine Sciences Research Center, State University of New York at Stony Brook, 1983-
1984.

e Graduate Research Assistant, Department of Civil Engineering, University of Delaware, 1979-1983.
e Principle Research Engineer, Alden Research Laboratory, Worcester Polytechnic Institute, 1979.

e Research Engineer, Alden Research Laboratory, Worcester Polytechnic Institute, 1977-1979.



Technical Societies

American Society of Civil Engineers (ASCE)

— Waterway, Port, Coastal and Ocean Engineering Division. (Now COPRI, the Coastal, Ocean, Port and

River Institute).
* Member, Organizing Committee, Coastal Hydrodynamics '87, Newark, June 1987.
* Member, Publications Committee, 1987-2002.
* Member, Technical Committee, WAVES ’01, San Francisco, September 2001.

* Member, Scientific Committee, 33d International Conference on Coastal Engineering, San-

tander, 2012.

+* Member, Scientific Committee, 34th International Conference on Coastal Engineering, Seoul,

2014.
— Engineering Mechanics Division

* Member, Fluids Committee, 1991-present.

* Organizer, Wave Hydrodynamics sessions, Joint SES-ASME-ASCE Meeting, Charlottesville, June

1993.
* Vice-Chairman, Fluids Committee, 1993-1994.
% Chairman, Fluids Committee, 1994 - 1996.

* Organizer, session on Breaking Waves and Turbulence, 10th Engineering Mechanics Division

Specialty Conference, Boulder, May 1995.

* Member, Organizing Committee, /7th Engineering Mechanics Conference, Newark, DE, June

2004.

American Geophysical Union (AGU)

— Organizer, Nearshore Hydrodynamics sessions, American Geophysical Union Fall Meeting, Decem-

ber 1992.
— Member, Governing Board, American Institute of Physics, 2011-2013.

— Organizer, Natural Hazards sessions on inundation, AGU Fall Meeting, 2012.
American Physical Society
Coastal and Estuarine Research Federation
United States Association for Computational Mechanics

Geological Society of America

Service on editorial boards

Associate Editor, Journal of Engineering Mechanics, ASCE, 1994 - 1996.

Assistant Editor, Journal of Waterway, Port, Coastal and Ocean Engineering, ASCE, 1994 - 1996.
Editor, Journal of Waterway, Port, Coastal and Ocean Engineering, ASCE, 1996 - 2000.

Editor, Journal of Geophysical Research - Oceans, AGU, 2003-2006.

Editor in Chief, Journal of Geophysical Research - Oceans, AGU, 2006-2009.

Associate Editor, Journal of Marine Energy and Ocean Engineering, Springer, 2015-2019.
Associate Editor, Journal of Fluid Mechanics, Cambridge University Press, 2017-present.

Editorial Board, Coastal Engineering, Elsevier, 2017-present.



Technical and Academic Advisory Panels and Committees

e Member, Advisory Committee, NSF Network for Earthquake Engineering and Simulation (NEES), Tsunami
Basin Project, 2001-2005.

e Member, NSF Physical Oceanography Review Panel, May 2002.

e Co-organizer, NSF Workshop on model validation and benchmarking for tsunami generation by submarine
mass failure, University of Hawaii, May 30-31, 2003.

e Member, Nearshore Advisory Group - informal advisory panel appointed to assist ONR and NSF program
managers in areas of nearshore physical oceanography.

e National Advisory Board, Department of Naval Architecture and Marine Engineering, University of Michi-
gan, 2005-2008.

e Member (East Coast Technical Representative), Coordinating Committee, National Tsunami Hazard Miti-
gation Program, NOAA, 2008-present.

e Mapping and Modeling Subcommittee, National Tsunami Hazard Mitigation Program, NOAA, 2008-present.
e Member, NSF CBET Review Panel, January 2009.

e Member, ERDC External Advisory Panel on Boussinesq Models, 2014 - present.

e Organizer, NTHMP Landslide Tsunami Modeling Workshop, Galveston, TX, Jan 9-11, 2017.

e Member, Academic Program Review team for Department of Ocean Engineering, Texas A & M University,
2018.

e Member, Organizing Committee, THESIS 19, Newark, DE.
Prizes and Honors

e Walter L. Huber Civil Engineering Research Prize, American Society of Civil Engineers, 1992.

e John G. Moffatt - Frank E. Nichol Harbor and Coastal Engineering Award, American Society of Civil
Engineers, 2011.

e International Coastal Engineering Award, COPRI, American Society of Civil Engineers, 2018.

Research Interests

Historically, my largest research contribution has been in the development of open source models for nearshore
processes. My research group has been responsible for the development of the parabolic refraction/diffraction
model REF/DIF, the Boussinesq model FUNWAVE, and the 3D nonhydrostatic model NHWAVE. In addition,
we have developed the NearCoM model, which couples an extensive rewrite and extension of the quasi-3D wave
averaged circulation model Shorecirc to the spectral wave model SWAN. Model codes are available from

1. http://github.com/fengyanshi/FUNWAVE-TVD
2. http://github.com/NHWAVE
3. http://github.com/fyshi/NearCoM

or by contacting me at kirby @udel.edu Presently funded work topics include landslide-tsunami modeling, tsunami
inundation mapping and hazard analysis, dynamics of frontal structures and stratified shear flow in estuaries and
river mouths, ocean surface wave breaking and bubble injection, and dynamics and long term evolution and re-
silience of salt marshes.



PUBLICATIONS

Citation statistics

e Web of Science, 4/13/23: 9,748 citations, h-index = 49

e Google Scholar, 4/13/23: 20,127 citations, h-index = 65
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presented at Workshop on sea level rise and contaminated sites, DENIN, University of Delaware, Nov. 22.
(invited)

Schnyder, J. S. D., Kirby, J. T., Tehranirad, B., Eberli, G. P., Mulder, T. and Ducassou, E., 2013, "Poten-
tial for tsunami generation along the western Great Bahama Bank by submarine slope failures”, Abstract
NH41A-1689, AGU Fall Meeting, San Francisco, December.

Tappin, D. R., Grilli, S. T., Harris, J., Geller, R. J., Masterlark, T., Kirby, J. T., Ma, G. and Shi, F., 2013,
”Earthquake and submarine landslide tsunamis: how can we tell the difference?”, presented at AGU Fall
Meeting, San Francisco, December.

Mieras, R., Kirby, J. T. and Shi, F, 2014, "Modeling the response of a tidally-driven salt marsh with a
complex channel network”, Presented at 2014 Delaware Wetlands Conference, Dover, January 30.

Kirby, J. T., 2014, “Modeling hazards from seismic and SMF sources”, PREDICT Workshop, Ocean Net-
works Canada, Univ. of Victoria, Victoria, BC, March 24-25. (invited)

Kirby, J. T., 2014, “Modern tools - models”, presented at The Past and Future of Nearshore Processes
Research: Reflections on the Sallenger Years and a New Vision for the Future, Kitty Hawk, April 30-May
2. (invited)

Michael, H. A., Sawyer, A. H., Kroeger, K., Lazareva, O., Crespo, K., Russoniello, C., Shi, F., Kirby, J.,
Chan, C. S. and Stieglitz, T., 2014, ”Geologic and hydrodynamic effects on shallow groundwater-surface
water exchange and chemical fluxes to an estuary”, submitted for 23d Salt Water Intrusion Meeting, Husum,
June 16-20.

Abdolali, A., Kirby, J. T. and Bellotti, G., 2014, "Numerical modeling of hydro-acoustic waves in weakly
compressible fluid”, presented at Young Coastal Scientists and Engineers Conference - North America,
Newark, July.

Derakhti, M. and Kirby, J. T., 2014, “Bubble-induced dissipation under unsteady breaking waves”, Young
Coastal Scientists and Engineers Conference - North America, Newark, July.

Mieras, R., Kirby, J. T. and Shi, F., 2014, “The frictional nature of tidal propagation in channelized estuaries,
with application to a tidal marsh in Delaware”, Young Coastal Scientists and Engineers Conference - North
America, Newark, July.

Tehranirad, B., Kirby, J. T., Banihashemi, S., Grilli, S. T., Tajalli Bakhsh, T. and Shi, F., 2014, “Tsunami in-
undation mapping on the upper East Coast of the U.S.”, Young Coastal Scientists and Engineers Conference
- North America, Newark, July.

Jenkins, R. L. III, Kukulka, T., Kirby, J. T., Shi, F. and Scarborough, B. W., 2014, “Physical factors control-
ling gravity wave evolution in the Delaware Bay and adjacent shelf”, Mid Atlantic Bight Physical Oceanog-
raphy Meeting, VIMS, Nov. 2014.

Abdolali, A., Kirby, J.T. and Bellotti, G., 2014, “Hydroacoustic waves in dissipative coupled weakly com-
pressible fluids”, AGU Fall Meeting, San Francisco, December 15-19

Banihashemi, S. and Kirby, J. T., 2014, “Approximations of the wave action equation in strongly sheared
mean flows”, AGU Fall Meeting, San Francisco, December 15-19, Abstract OS11A-1246.

Derakhti, M. and Kirby, J.T., 2014, ”Liquid-bubble interaction under surf zone breaking waves”, AGU Fall
Meeting, San Francisco, December 15-19, Abstract OS11A-1257.

Elko, N., Feddersen, F, Foster, D L, Holman, R A, McNinch, J, Ozkan-Haller, H T, Plant, N G, Rauben-
heimer, B, Elgar, S, Hay, A E, Holland, K T, Kirby, J T, Lippmann, T C, Miller, J K, Stockdon, H F, Ashton,
A D, Boehm, A B, Clark, D, Cowen, E, Dalyander, S, Gelfenbaum, G R, Hapke, C J, MacMahan, J, Mc-
Namara, D, Mulligan, R P, Palmsten, M L, Ruggiero, P, Sherwood, C R, Hsu, T J, 2014, “The future of
nearshore processes research”, AGU Fall Meeting, San Francisco, December 15-19, Abstract OS22A-08.
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Kirby, J. T., Nicolsky, D., Ma, G., Shi, F., Hsu, T.-J. and Schnyder, J. S. D., 2014, “Two-layer models for
landslide-generated tsunamis”, AGU Fall Meeting, San Francisco, December 15-19, Abstract OS31E-04.

Shi, F.,, Hsu, T.-J., Kirby, J. T., Chickadel, C. C., Farquharson, G. and McNeil, C. L., 2014, “Frontal features
of the Columbia River plume seen from a high-resolution non-hydrostatic model”, AGU Fall Meeting, San
Francisco, December 15-19, Abstract OS21E-03.

Tehranirad, B., Kirby, J. T., Callahan, J., Shi, F., Banihashemi, S., Grilli, S. T., Grilli, A., Tajalli Bakhsh, T.
and OReilly, C. 2014, “Tsunami inundation mapping for the upper East Coast of the United States”, AGU
Fall Meeting, Abstract NH12A-04, San Francisco, Dec. 15-19.

Yu, X., Hsu, T.-J., Shi, F. and Kirby, J. T., 2014, "High-resolution large-eddy simulation of turbulent mixing
of a river plume”, AGU Fall Meeting, Abstract OS13B-07, San Francisco, Dec. 15-19.

Derakhti, M. and Kirby, J. T., 2015, “Large eddy simulation of liquid-bubble interaction under surf zone
breaking”, presented at International Conference on Model Integration across Disparate Scales in Complex
Turbulent Flow Simulation, June 15-17, State College, PA.

Abdolali, A. and Kirby, J. T., 2015, “Propagation of low-frequency hydro-acoustic waves over a finite
barrier”, presented at Young Coastal Scientists and Engineers Conference - North America, Newark, July.

Banihashemi, S. and Kirby, J. T., 2015, “Approximations of the wave action flux velocity in strongly sheared
mean flows”, presented at Young Coastal Scientists and Engineers Conference - North America, Newark,
July.

Derakhti, M. and Kirby, J. T., 2015, “Vertical variation of wave-breaking-induced velocity and turbulent
fields in a non-hydrostatic model”, presented at Young Coastal Scientists and Engineers Conference - North
America, Newark, July.

Tehranirad, B., 2015, “Effects of bathymetry on tsunami propagation on the US East Coast; Application of
ray tracing to tsunamis”, presented at Young Coastal Scientists and Engineers Conference - North America
Newark, July.

Kirby, J. T. and Derakhti, M., 2015, “Turbulent bubbly flow under breaking water waves”, presented at /3th
U. S. Congr. Comp. Mech., San Diego, July 26-30. (invited)

Tehranirad, B., Kirby, J. T., Shi, F,, Grilli, S. T. and Grilli, A. R., 2015, “Is continental shelf bathymetry the
main control for tsunami inundation patterns on the US East Coast?”, presented at Geological Society of
America Meeting, Baltimore, October.

Kirby, J. T., Abdolali, A., Shi, F. and Wu, G. X., 2015, “Modeled and measured circulation in a complex
tidal salt marsh”, presented at CERF 15, Portland, November.

Derakhti, M. and Kirby, J. T., 2015, “On the structure of turbulence dissipation rate under unsteady breaking
waves”, presented at APS DFD Meeting, Boston, November.

Abdolali, A., Kirby, J. T., Shi, F., Wu, G., Sommerfield, C. and McDowell, C., 2016, “An overview of the
NFWF Post-Sandy Bombay Hook project: Numerical modeling and in-situ measurements”, presented at
the Delaware Wetlands Conference, Wilmington, Feb. 3-4.

Deb, M., Abdolali, A. and Kirby, J. T., 2016, “Modeling wind waves in a confined tidal flat area: Bombay
Hook National Wildlife Refuge, Delaware”, presented at the Delaware Wetlands Conference, Wilmington,
Feb. 3-4.

McDowell, C., Sommerfield, C. and Kirby, J., 2016, “Salt marsh sediment accumulation and morphologi-
cal change at Bombay Hook National Wildlife Refuge”, presented at the Delaware Wetlands Conference,
Wilmington, Feb. 3-4.
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Shi, F., Kirby, J. T., Wu, G. and Deb, M., 2016, “Subgrid modeling of geomorphological and ecological
processes in salt marsh evolution in Delaware”, presented at Delaware Wetlands Conference, Wilmington,
Feb. 3-4.

Kirby, J. T., 2016, “Modeling tsunami impacts on the Atlantic coast of the United States”, presented at
Drowning coasts: Rising sea levels and extreme events on time scales for minutes to millennia, Symposium
honoring Brian Atwater, Newark, April 20. (invited)

Kirby, J. T. and Derakhti, M., 2016, ’Short-crested wave breaking”, presented at B’Waves 2016, University
of Bergen, Bergen, Norway, June 13-17. (invited)

Abdolali, A., Kirby, J. T. and Shi, F,, 2016, ”Field and modeling studies of salt marshes in Bombay Hook
National Wildlife Refuge, Kent County, Delaware, presented at 14th Estuarine and Coastal Modeling Con-
ference (ECM14), Kingston, RI, June 13-15.

Deb, M. and Abdolali, A. and Kirby, J. T. and Shi, F., 2016, ”Salt marsh response to wind waves in a
confined tidal flat: Bombay Hook National Wildlife Refuge, Delaware”, presented at /4th Estuarine and
Coastal Modeling Conference (ECM14), Kingston, RI, June 13-15.

Grilli, A., Spaulding, M., Schambach, L., Oakley, B., Damon, C., Shi, F. and Kirby, J. T., 2016, "’Sensitivity
of the 100-year storm flood zone to sea level rise”, presented at /4th Estuarine and Coastal Modeling
Conference (ECM14), Kingston, RI, June 13-15.

Kukulka, T., Jenkins III, R. L., Kirby, J. T., Shi, F., Rodrigues, A. and Scarborough, R. W., 2016, ’Surface
wave dynamics in Delaware Bay and its adjacent coastal shelf”,presented at /4th Estuarine and Coastal
Modeling Conference (ECM14), Kingston, RI, June 13-15.

Lu, Y., Shi, F,, Kirby, J. T. and Feng, W., 2016, ”’On the mechanism of an oblique tidally-recurring internal
hydraulic jump: an idealized case study”, presented at /4th Estuarine and Coastal Modeling Conference
(ECM14), Kingston, RI, June 13-15.

Schambach, Tehranirad, B., Grilli, A., Spaulding, M., King, J., Kirby, J. T. and Shi, F., 2016, "Modeling of
historical storms in Rhode Island”, presented at /4th Estuarine and Coastal Modeling Conference (ECM14),
Kingston, RI, June 13-15.

Shelby, M., Grilli, S. T., Ma, G., Kirby, J. T. and Shi, F., 2016, ”Sensitivity of coastal tsunami hazard to
the modeling of tsunami generation by submarine mass failures of various rheology”, presented at /4th
Estuarine and Coastal Modeling Conference (ECM14), Kingston, RI, June 13-15.

Tehranirad, B., Kirby, J. T., Shi, F. and Grilli, S.T., 2016, ”Morphological response of barrier islands during
tsunami inundation”, presented at /4th Estuarine and Coastal Modeling Conference (ECM14), Kingston,
RI, June 13-15.

Abdolali, A., Callahan, J., Guiteras, S., , Kirby, J.T., Shi, F. and Mitchell, L., 2016, “Vegetation bias cor-
rection in tidal salt marsh Lidar data sets with Artificial Neural Networks”, (RAETCS16) Restore Americas
Estuaries, 8th National Summit on Coastal and Estuarine Restoration and 25th Biennial Meeting of The
Coastal Society, December 10-15, 2016 New Orleans, LA, USA

Abdolali, A., J., Kirby, J.T., Shi, F., Guiteras, S. and Deb, M., 2016, “Field and modeling studies of salt
marshes in Bombay Hook National Wildlife Refuge in Delaware”, (RAETCS16) Restore Americas Estuar-
ies, 8th National Summit on Coastal and Estuarine Restoration and 25th Biennial Meeting of The Coastal
Society, December 10-15, 2016 New Orleans, LA, USA.

Abdolali, A., Kadri, U. and Kirby, J. T., 2016, “Acoustic gravity waves generated by an oscillating ice sheet
in Arctic zone”, AGU Fall Meeting, Abstract S52A-02, San Francisco, December 12-16.

Derakhti, M. and Kirby, J. T., 2016, “Large-scale vortex generation and evolution in short-crested isolated
wave breaking”, AGU Fall Meeting, Abstract 0S23B-2020, San Francisco, December 12-16.
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Grilli, S. T., Shelby, M., Kimmoun, O., Dupont, G., Nicolsky, D., Ma, G., Kirby, J. T. and Shi, F., 2016,
“Effect of rheology on tsunami inundation caused by submarine mass failures along the US East Coast”,
AGU Fall Meeting, Abstract NH32B-03, San Francisco, December 12-16.

Honegger, D., Zhou, Z., Gelfenbaum, G., Geyer, R., Haller, M., Hsu, T.-J., Kirby, J. T. and Shi, F., 2016,
“Remotely-sensed horizontal structure and evolution of the leading and trailing edges of the salt wedge at
the Columbia River mouth”, AGU Fall Meeting, Abstract OS31E-06, San Francisco, December 12-16.

Ma, G., Kirby, J. T.,, Shi, F, Grilli, S. and Hsu, T.-J., 2016, “Modeling tsunami wave generation using a
two-layer granular landslide model”, AGU Fall Meeting, Abstract NH43B-1857, San Francisco, December.
12-16

Shi, F, Kirby, J. T., Wu, G., Abdolali, A. and Deb, M., 2016, “Subgrid modeling of geomorphological
and ecological processes in salt marsh evolution”, AGU Fall Meeting, Abstract OS21C-04, San Francisco,
December 12-16.

Tehranirad, B., Kirby, J. T., Shi, F. and Grilli, S. T., 2016, “Does morphological adjustment during tsunami
inundation increase levels of hazard?”’, AGU Fall Meeting, Abstract NH34A-02, San Francisco, December
12-16.

Kadri, U., Abdolali, A., and Kirby, J. T., 2017, “Propagation of acousticgravity waves in arctic zones
with elastic ice-sheets”, European Geophysical Union General Assembly 2017, Abstract EGU2017-15629,
Vienna.

Woodruff, 1., Kirby, J. T. and Shi, F,, 2017, “Developing a model of the 2013 U. S. Eaast Coast meteot-
sunami”, presented at Young Coastal Scientist and Engineers Conference, MS.

Kirby, J. T. and Grilli, S. T., 2017, “Modeling landslide tsunamis: Review of the NTHMP Benchmarking
Workshop”, Geological Society of America 2017, Abstract 303152, Seattle, Oct. 22-25. (invited)

McDowell, C., Sommerfield, C. K., Guiteras, S. and Kirby, J. T., 2017, “Marsh sediment accumulation
and accretion in a rapidly fragmenting wetland complex”, Geological Society of America 2017, Abstract
305696, Seattle, Oct. 22-25.

Kirby, J. T., Shi, F., Deb, M., Wu, G., 2017, “Sub-grid modeling of biogeomorphological processes on salt
marsh platforms”, CERF 2017, Abstract 4086, Providence, RI, Nov. 5-9.

Shi, F.,, Hsu, T. J., Kirby, J. T. and Geyer, W. R., 2017, “Simulation of a river plume modulated by a cross-
flow using a sub-meter resolution non-hydrostatic model”, CERF 2017, Abstract 2608, Providence, RI,
Nov. 5-9.

Kirby, J. T. and Derakhti, M., 2017, “Coherent structures and evolution of vorticity in short-crested break-
ing surface waves”, 70th Annual Meeting of the APS Division of Fluid Dynamics, Abstract DFD17-2017-
001658, Denver, Nov. 19-21.

Deb, M., Kirby, J. T., Abdolali, A. and Shi, F., 2018, “Flow hydrodynamics in an erosive salt marsh environ-
ment: Bombay Hook National Wildlife Refuge, DE”, 2018 Delaware Wetlands Conference, Wilmington,
Jan. 31 - Feb. 1.

Banihashemi, S. and Kirby, J. T., 2018, “Approximation of wave action conservation in strongly sheared
mean flows”, Ocean Sciences 2018, Abstract E44A-0309, Portland, Feb. 11-16.

Deb, M., Kirby, J. T., Abdolali, A. and Shi, F,, 2018, “Hydrodynamics of an eroding salt marsh environ-
ment”, Ocean Sciences 2018, Abstract E23A-08, Portland, Feb. 11-16.

Derakhti, M., Kirby, J. T. and Banner, M. L., 2018, “On the parameterization of the breaking strength of
gravity water waves”, Ocean Sciences 2018, Abstract OM24A-2081, Portland, Feb. 11-16.
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188.

Kirby, J. T., Derakhti, M., Shi, F. and Ma, G., 2018, “2D vs. 3D simulations of wave-driven surf zone
processes: flow structure, vorticity generation and transport, and effects on mixing”, Ocean Sciences 2018,
Abstract CD21A-01, Portland, Feb. 11-16.

Shi, F., Honegger, D., Hsu, T.-J., Geyer, W. R., Kirby, J. T. and Haller, M. C., 2018, “A non-hydrostatic
numerical study on frontal structure of river plumes”, Ocean Sciences 2018, Abstract E31A-05, Portland,
Feb. 11-16.

Woodruff, I., Kirby, J. T. and Shi, F., 2018, “Evaluating model sensitivities in simulations of the June 13,
2013 U. S. East Coast meteotsunami’”’, Ocean Sciences 2018, Abstract PO34A-2202, Portland, Feb. 11-16.

Guérin, C.-A., Grilli, S. T., Moran, P., Grilli, A., Lado Insua, T., Woodruff, I. and Kirby, J. T., 2018,
“High-frequency radar detection of a possible meteo-tsunami in British Columbia, Canada”, EGU General
Assembly 2018, Abstract EGU2018-12217.

Kirby, J. T. and Zhang, C., 2018, “Effects of 3D current structure on 2D horizontal circulation in flows past
an obstacle”, presented at B’ Waves 18, Marseille, May 28 - June 1.

Kirby, J. T., Derakhti, M. and Banner, M. L., 2018, “Predicting the breaking strength of surface gravity
waves in deep and intermediate depths”, presented at B’Waves 18, Marseille, May 28 - June 1.

Kirby, J. T., Shi, F., Ma, G. and Derakhti, M., 2018, “Effects of 3D current structure on 2D horizontal
circulation in flows past an obstacle”, presented at ISEH 18, International Symposium on Environmental
Hydraulics, Notre Dame, June 5-7 (invited).

Ma, G., Zhang, C., Kirby, S. T., Grilli, S. T. and Shi, F., 2018, “Simulating tsunami wave generation using
a two-layer non-hydrostatic landslide model”, 15th Annual Meeting, Asia Oceania Geosciences Society,
Abstract 0OS24-A034, Honolulu, June 3-8.

Abdolali, A. and Kirby, J. T., 2018, “Tsunami phase speed reduction due to water compressibility”, 36¢h In-
ternational Conference on Coastal Engineering, Baltimore, Jul 30 - Aug 3, doi:10.9753/icce.v36.currents.9.

Banihashemi, S., Kirby, J. T., 2018, “Waves and strongly sheared currents: Extensions to coastal ocean
models”, 36th International Conference on Coastal Engineering, Baltimore, Jul 30 - Aug 3, doi:10.9753/icce.
v36.currents.40

Deb, M., Kirby, J. T., Shi, F., Wu, G. and Abdolali, A., 2018, “Sub-grid modeling of coupled hydrodynamic,
vegetative and morphodynamic processes in a salt marsh environment”, 36th International Conference on
Coastal Engineering, Abstract 1147, Baltimore, Jul 30 - Aug 3.

Kirby, J. T., Derakhti, M. and Banner, M. L., 2018, “Predicting the breaking strength of gravity water
waves from deep to shallow water”, 36th International Conference on Coastal Engineering, Abstract 1552,
Baltimore, Jul 30 - Aug 3, doi:10.9753/icce.v36.waves.9.

Shi, F., Malej, M., Smith, J. M. and Kirby, J. T., 2018, “Boussinesq modeling of ship-wakes and their
contribution to coastal erosion in an adaptive mesh refinement system”, 36th International Conference on
Coastal Engineering, Baltimore, Jul 30 - Aug 3, doi:10.9753/icce.v36.waves.25

Westcott, G., Grilli, A. R., Grilli, S. T., Shi, F. and Kirby, J. T., 2018, “Individual wave effects on coastal
structure damage during windstorms”, 36th International Conference on Coastal Engineering, Abstract
XXXX, Baltimore, Jul 30 - Aug 3.

Woodruff, 1., Kirby, J. T., Shi, F. and Grilli, S. T., 2018, “Estimating meteotsunami occurrences for
the US East Coast”, 36th International Conference on Coastal Engineering, Baltimore, Jul 30 - Aug 3,
doi:10.9753/icce.v36.currents.66.

Zhang, C., Kirby, J. T., Grilli, S. T., Shi, F. and Ma, G., 2018, “A two-layer non-hydrostatic landslide model
for tsunami generation on irregular bathymetry”, 36th International Conference on Coastal Engineering,
Baltimore, Jul 30 - Aug 3, doi:10.9753/icce.v36.currents.74.
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Kirby, J. T., Derakhti, M. and Banner, M. L., 2018, “Predicting the breaking strength of gravity water waves
in intermediate and deep water”, Abstract 1141-76-138, AMS Fall Eastern Sectional Meeting, Newark, Sept.
29-30.

Grilli, S. T., Derakhti, M., Kirby, J. T. and Banner, M. L., 2018, “Fully nonlinear modeling of wave breaking
induced by bathymetry: review and recent results”, Abstract 1141-31-151, AMS Fall Eastern Sectional
Meeting, Newark, Sept. 29-30.

Shi, F., Shi, J. and Kirby, J. T., 2018, “Interplay between grid resolution and pressure decimation in
non-hydrostatic modeling of internal waves”, Abstract 1141-76-222, AMS Fall Eastern Sectional Meeting,
Newark, Sept. 29-30.

Kadri, U., Abdolali, A. and Kirby, J. T., 2018, "Effect of sea-bottom elasticity on acoustic-gravity waves
from submarine earthquakes”, South China Sea Tsunami Workshop, Singapore, Oct.

Chen, Y., Shi, F., Wu, G., Kirby, J. T. and Liang, B., 2018, ”A computationally efficient subgrid model for
coupled surface and ground flows”, AGU Fall Meeting, Washington DC, Dec. 10-14, https://agu.confex.com/
agu/fm18/prelim.cgi/Paper/424725.

Deb, M., Kirby, J. T., Abdolali, A. and Shi, F., 2018, ”Treatment of artificial ponding in numerical simula-
tion of salt marsh hydrodynamics”, AGU Fall Meeting, Washington DC, Dec. 10-14, https://agu.confex.com/
agu/fm18/prelim.cgi/Paper/426540

Derakhti, M., Kirby, J. T., Banner, M. L., Grilli, S. T. and Thomson, J., 2018, ”A unified formulation for
predicting the breaking strength of gravity water waves from deep to shallow water”, AGU Fall Meeting,
Washington DC, Dec. 10-14, https://agu.confex.com/agu/fm18/prelim.cgi/Paper/460581

Grilli, A., Grilli, S. T., Westcott, G., Inkley, T., Shi, F. and Kirby, J. T., 2018, ”Assessing extreme storm risk
using a fully-nonlinear phase resolving wave model combined with an erosion model”, AGU Fall Meeting,
Washington DC, Dec. 10-14, https://agu.confex.com/agu/fm18/prelim.cgi/Paper/460059.

Grilli, S. T., Derakhti, M. and Kirby, J. T., 2018, A unified formulation for predicting the breaking onset
of gravity water waves from deep to shallow water: validation cases using a fully nonlinear potential flow
model”, AGU Fall Meeting, Washington DC, Dec. 10-14. https://agu.confex.com/agu/fm18/prelim.cgi/
Paper/455891

Grilli, S. T., Kirby, J. T. and Guerin, C.-A., 2018, "Recent progress in the modeling and detection of meteot-
sunamis and storm surges”, AGU Fall Meeting, Washington DC, Dec. 10-14, https://agu.confex.com/agu/
fm18/prelim.cgi/ Paper/379112 (invited)

Zhang, C., Kirby, J. T., Grilli, S. T., Shi, F. and Ma, G., 2018, ”"Numerical modeling of submarine mass
failure by a two-layer non-hydrostatic wave-slide model”, AGU Fall Meeting, Washington DC, Dec. 10-14,
https://agu.confex.com/agu /fm18/prelim.cgi/ Paper/449874.

Derakhti, M., Kirby, J. T., Thomson, J., Banner, M. L. and Grilli, S. T., 2019, “Predicting the breaking onset
and strength of gravity water waves from deep to shallow water”, WISE 2019: 26th Meeting on Waves in
the Shallow Water Environment, Hokkaido, Japan, May 12-16.

Thomson, J., Derakhti, M. and Kirby, J. T., 2019, “Intermittent wave breaking and turbulence”, WISE 2019:
26th Meeting on Waves in the Shallow Water Environment, Hokkaido, Japan, May 12-16.

Derakhti, M., Kirby, J. T. and Thomson, J., 2019, “Wave breaking turbulence: significance of bubbles”,
THESIS 2019: The 4th Symposium on Two-phase Modeling of Sediment Dynamics in Geophysical Flows,
Newark, Sept. 17-19.

Kirby, J. T. and Derakhti, M., 2019, “Intermittent bubble transport in surf zone breaking waves”, THESIS
2019: The 4th Symposium on Two-phase Modeling of Sediment Dynamics in Geophysical Flows, Newark,
Sept. 17-19.
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Shi, F., Orzech, M. D., Veeramony, J., Bateman, S., Kirby, J.T. and Calantoni, J., 2019, “Coupling a non-
hydrostatic wave model and a discrete element model for simulations of wave-ice interaction”, THESIS
2019: The 4th Symposium on Two-phase Modeling of Sediment Dynamics in Geophysical Flows, Newark,
Sept. 17-19.

Zhang, C., Kirby, J. T. and Grilli, S. T., 2019, “Numerical modeling of the tsunami generated by the collapse
of Anak Krakatau volcano in the Sunda Straits of Indonesia on Dec. 22, 2018 with a two-layer non-
hydrostatic wave-slide model”, THESIS 2019: The 4th Symposium on Two-phase Modeling of Sediment
Dynamics in Geophysical Flows, Newark, Sept. 17-19.

Derakhti, M., Kirby, J. T., Thomson, J., Grilli, S. T. and Banner, M., 2019, “Predicting the breaking onset
and strength of gravity water waves in arbitrary depth”, 72nd Annual Meeting of the American Physical
Society’s Division of Fluid Dynamics, Seattle, Nov. 23-26.

Grilli, S. T., Schambach, L., Zhang, C., Kirby, J. T., Grilli, A. R., Tappin, D. R., Carey, S., Watt, S., Day,
S.J., Engwell, S. L., Ward, S. N. and Muin, M., 2019, “Modeling of the slide and tsunami generation from
the 12/22/18 lateral collapse of Anak Krakatau volcano (Sunda Straits, Indonesia): comparison with recent
field surveys of slide deposits and tsunami impact”, AGU Fall Meeting, Paper NH31A-05, San Francisco,
Dec.9-13.

Deb, M., Kirby, J. T. and Shi, F., 2020, “Increased tidal asymmetry and channel erosion from anthropogenic
and natural changes in a multi-Inlet wetland system: Bombay Hook NWR, DE”, Delaware Wetlands Con-
ference 2020, Wilmington, January 29-30.

Deb, M., Kirby, J. T. Abdolali, A. and Shi, F., 2020, “Eliminating the effect of artificial ponding in salt
marsh flooding and draining”, Ocean Sciences Meeting, San Diego, Feb., Abstract 647305.

Derakhti, M., Thomson, J. and Kirby, J. T., 2020, “ Intermittent wave breaking-induced turbulence: a
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mental Engineering, University of Delaware, Newark, November 11, 2003.
4. “From surf to tsunami: modeling weakly dispersive shallow water waves”, Inaugural lecture, E. C. Davis
Professorship, College of Engineering, University of Delaware, October 5, 2004.
5. “Lectures on Boussinesq wave modeling”, College of Oceanic and Atmospheric Sciences, Oregon State
University, Corvallis, August 2005.
6. “Modeling the 2004 Sumatra tsunami”, Department of Civil and Environmental Engineering, Massachusetts
Institute of Technology, April 13, 2006.
7. “The 2004 Indian Ocean tsunami: Source determination and runup in Thailand”, Department of Civil and
Environmental Engineering, University of Delaware, April 2007.
8. “The 2004 Indian Ocean tsunami: Source determination and runup in Thailand”, Department of Civil and
Engineering, Johns Hopkins University, April 2007.
9. “Applications of Boussinesq models to surf zone flows: shear waves, rip currents and mixing”, Grupo de
Dindmica de Flujos Ambientales, CEAMA, Univ. de Granada, May 2010.
10. “The 2011 Tohoku tsunami: missing pieces of the puzzle?”, Grupo de Dindmica de Flujos Ambientales,
CEAMA, Univ. de Granada, May 2012.
11. “Multiple source mechanisms for the 2011 Tohoku-oki tsunami”, Physical Ocean Sciences and Engineering,
College of Earth, Ocean and Environment, University of Delaware, November 2012.
12. “Modeling ocean waves at a variety of scales”, Department of Civil Engineering, Notre Dame University,
March 25, 2014.
13. “Surface waves on strongly sheared currents”, Applied Ocean Sciences and Engineering, Woods Hole
Oceanographic Institution, Sept. 10, 2015.
14. “Dynamics of short-crested breaking waves”, Dept. of Energy and Process Engineering, Norwegian Uni-

versity of Science and Technology, Trondheim, Sept. 20, 2017

OTHER PUBLIC PRESENTATIONS

1.

“Modeling tsunamis: Science issues and social impacts”, Marine Associates Meeting, College of Marine
Studies, University of Delaware, March 22, 2005.

“Hydrodynamics of tsunami waves”, Delaware Academy of Sciences, May 18, 2005.

“From surf to tsunami: modeling water waves from nearshore to oceanic scale”, Ocean Currents Series
Lecture, College of Marine Studies, Lewes, June 16, 2005.

“From surf to tsunami: modeling water waves from nearshore to oceanic scale”, Academy of Life Long
Learning, Wilmington, Sept. 28, 2005.
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5. “Preparedness planning for tsunami”’, FEMA Region II Webinar Series, Oct. 27, 2020. (invited, with
Stephan Grilli (URI) and Ed Fratto (NESEC) ).

Other Activities
1. Judge, Sophomore Science Fair, Charter School of Wilmington, Wilmington, DE, January 9, 2004.
FUNDED RESEARCH PROJECTS (University of Delaware)

1. Project title: Studies of Methods for Wave Field and Mean Flow Modification near Open Coastlines
Sponsor: Office of Naval Research
Sponsor’s Grant Number:
PI.: James T. Kirby
Duration: 01/01/1990 - 12/31/1990
Amount of support: $70,000

2. Project title: Sloshing and Wave Breaking in a Rectangular Container
Sponsor: University of Delaware Research Foundation
Sponsor’s Grant Number:
P.I.: James T. Kirby
Duration: 06/01/1990 - 05/31/1991
Amount of support: $17,000

3. Project title: Modelling Effects of Vertical Current Shear in Wave Propagation Schemes
Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)
Sponsor’s Grant Number: R/OE-9
PI.: James T. Kirby
Duration: 02/01/1991 - 01/31/1993
Amount of support: $111,198

4. Project title: Enhancements and extension to the program REF/DIF 1
Sponsor: U. S. Army Corps of Engineers, Coastal Engineering Research Center
Sponsor’s Grant Number: DACW 39-90-D-0006-D002
PI.: James T. Kirby
Duration: 01/01/1992 - 12/31/1992 ?
Amount of support: $39,697

5. Project title: Nearshore Wave and Circulation Modelling
Sponsor: Army Research Office (University Research Inititative)
Sponsor’s Grant Number: DAAL03-92-G-0116
PI.: Robert A. Dalrymple, James T. Kirby, Ib A Svendsen, Nobu Kobayashi, John D. McCalpin, Philip L.
F. Liu (Cornell University)
Duration: 07/01/1992 - 06/30/1997
Amount of support: ~ $2,000,000

6. Project title: Spectral Wave Evolution Near Tidal Inlets
Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)
Sponsor’s Grant Number: R/OE-13
PI.: James T. Kirby
Duration: 02/01/1993 - 01/31/1995
Amount of support: $126,500
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10.

11.

12.

13.

Project title: Studies of Finite Amplitude Shear Wave Instabilities
Sponsor: Office of Naval Research, Coastal Dynamics Program
Sponsor’s Grant Number: N00014-94-1-0214

PI.: James T. Kirby

Duration: 01/01/1994 - 12/31/97

Amount of support: $162,621

. Project title: Study of Breaking Wave Dynamics

Sponsor: National Science Foundation, Physical Oceanography Program
Sponsor’s Grant Number: OCE-9203277

PIs: Ib A. Svendsen, James T. Kirby and Pablo I. Huq

Duration: 07/01/1994 - 12/31/1996

Amount of support:$360,000

Project title: Wave Processes Near Tidal Inlets

Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)
Sponsor’s Grant Number: R/OE-13

PI.: James T. Kirby

Duration: 02/01/1995 - 01/31/1997

Amount of support: $105,000

Project title: Using Hydrodynamic Models to Interpret Remote Sensing Images of the Sea Surface

Sponsor: Office of Naval Research, Base Enhancement Program
Sponsor’s Grant Number: N00014-97-1-0283

PI’s: James T. Kirby and Robert A. Dalrymple

Duration: 01/01/1997 - 06/30/2001

Amount of support: $526,581

Project title: Harbor Response to Wave Breaking on Opposing Ebb Currents

Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)
Sponsor’s Grant Number: R/OE-21

PI.: James T. Kirby

Duration: 02/01/1997 - 01/31/1999

Amount of support: $90,000

Project title: Hydrodynamics of the Nearshore Zone

Sponsor: Office of Naval Research, Coastal Dynamics Program
Sponsor’s Grant Number: N00014-98-1-0521

PI’s: Robert A. Dalrymple, James T. Kirby and Ib A. Svendsen
Duration: 03/01/1998 - 09/30/1999

Amount of support: $154,319

Project title: Boussinesq Modelling of Waves in Harbors and Tidal Inlets
Sponsor: Army Research Office

Sponsor’s Grant Number: DAAG55-98-0173

P1’s: James T. Kirby and Robert A. Dalrymple

Duration: 04/15/1998 - 04/14/2001

Amount of support: $165,000
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14.

15.

16.

17.

18.

19.

20.

Project title: Effects of Vertical Current Shear on Spatial Wave Evolution
Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)
Sponsor’s Grant Number: R/OE-24

PI.: James T. Kirby

Duration: 02/01/1999 - 01/31/2001

Amount of support: $67,000

Project title:Modeling Beach Morphology Changes Coupled to Incident Wave Climate and Low Frequency
Currents

Sponsor: Office of Naval Research, Coastal Dynamics Program

Sponsor’s Grant Number: N00014-99-1-0398

PI’s: James T. Kirby

Duration: 03/01/1999 - 06/30/2001

Amount of support: $100,851

Project title: Development and Verification of a Comprehensive Community Model for Physical Processes
in the Nearshore Ocean

Sponsor: National Ocean Partners Program (National Science Foundation and Office of Naval Research)
Sponsor’s Grant Number: N00014-99-1-1051

PLs: James T. Kirby, John Allen (Oregon State University), Tom Drake (North Carolina State University),
Steve Elgar (Woods Hole Oceanographic Institution), Bob Guza (Scripps Institution of Oceanography), Dan
Hanes (University of Florida), Tom Herbers (Naval Postgraduate School), James Kaihatu (Naval Research
Laboratory), George Mellor (Princeton University), H. Tuba Ozkan-Haller (Oregon State University), Ib A.
Svendsen, Ed Thornton (Naval Postgraduate School)

Duration: 08/01/1999 - 03/31/2005

Amount of support: $4,360,192

Project title: Alongshore Propagating Waves in the Nearshore Region
Sponsor: Office of Naval Research, Coastal Dynamics Program
Sponsor’s Grant Number: N00014-00-1-0076

P.I’s: James T. Kirby

Duration: 10/01/1999 - 09/30/2000

Amount of support: $34,647

Project title: Surface Wave Propagation on Vertically-Sheared Currents
Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)
Sponsor’s Grant Number: R/OE-30

PI.: James T. Kirby

Duration: 02/01/2001 - 01/31/2003

Amount of support: $75,000

Project title: Directional, Dissipative and Random Effects in Wave Forcing of Nearshore Circulation”
Sponsor: Office of Naval Research, Ocean Modeling Program

Sponsor’s Grant Number:

PI.: J. Kaihatu, J. Veeramony and J. T. Kirby

Duration: 10/01/2002 - 03/31/2005

Amount of support: $246,200

Project title: Coupling Inner Shelf Ocean Model and a Nearshore Community Model for Wave and Current
Predictions at Tidal Inlets”
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21.

22.

23.

24.

25.

26.

27.

Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)
Sponsor’s Grant Number: R/OE-31

PIL.: James T. Kirby and F. Shi

Duration: 02/01/2003 - 01/31/2005

Amount of support: $175,457

Project title: Coupled Wind Wave and Acoustic Model to Predict Sea Surface Roughness in Delaware Bay”
Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)

Sponsor’s Grant Number: R/OE-32

P.I.: James T. Kirby, M. Badiey, K. C. Wong

Duration: 02/01/2003 - 01/31/2005

Amount of support: $271,131

Project title: Parameterization of a Two-Phase Sheet Flow Model and Application to Nearshore Morphol-
ogy

Sponsor: Office of Naval Research, Coastal Geosciences Program

Sponsor’s Grant Number:

P.I’s: J. T. Kirby, T.-J. Hsu, S. Elgar, D. M. Hanes

Duration: 10/01/2003 - 09/30/2005

Amount of support: $71,378

Project title: Collaborative Research: CROSSTEX - Experimental Study of Onshore Bar Movement
Sponsor: National Science Foundation, Physical Oceanography Program

P.Ls: H. T. Ozkan-Haller, M. C. Haller, J. T. Kirby

Duration: 06/01/2004 - 12/31/2007

Amount of support: $270,637 (Delaware)

Project title: Generation and transport of vorticity and effects on mean surfzone currents: wave-averaged
and wave-resolving formulations

Sponsor: Office of Naval Research, Coastal Geosciences Program

PIL: J. T. Kirby

Duration: 10/1/2004 - 9/31/2006

Amount of support: $123,577

Project title: Real-time surface wave measurement and modeling in Delaware Bay
Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)
Sponsor’s Grant Number: R/OE-xx

P.I.: James T. Kirby, M. Badiey, K. C. Wong

Duration: 02/01/2003 - 01/31/2005

Amount of support: $169,138

Project title: Field observations and predictions of rip currents

Sponsor: Delaware Sea Grant College (U. S. Department of Commerce)
Sponsor’s Grant Number: R/OE-xx

PI.: James T. Kirby

Duration: 02/01/2003 - 01/31/2005

Amount of support: $128,104

Project title: Parallel computing facilities for ONR-sponsored nearshore and coastal ocean research
Sponsor: ONR DURIP program
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28.

29.

30.

31.

32.

33.

34.

35.

Sponsor’s Grant Number: N00014-05-1-0752

PI: James T. Kirby, A. D. Kirwan, B. Lipphardt and F. Shi
Duration: 6/1/2005-4/31/2006

Amount of support: $142,639

Project title: Enhancement of the NearCoM model for nearshore hydrodynamics
Sponsor: ONR Coastal Geosciences

Sponsor’s Grant number: N00014-05-1-0423

PI: J. T. Kirby

Duration: 5/1/2005-6/30/2006

Amount of support: $49,075

Project title: Operation and maintenance of a video beach observing system at Sea Colony, Bethany Beach,
DE

Sponsor: State of Delaware Department of Natural Resources (DNREC)

PI: J. T. Kirby

Duration: 11/01/2005 - 6/30/06

Amount of support: $14,825.40

Project title: Community sediment transport model
Sponsor: NOPP, subcontract to WHOI

PI.: C. Sherwood, W. R. Geyer, T. R. Keen (Kirby co-PI)
Duration: 06/01/2006-12/31/2009

Amount of support: $150,000 (UD), $2,700,000 (overall)

Project title: Generation, transport and fate of surfzone bubbles
Sponsor: ONR Coastal Geosciences

P.I J. T. Kirby, F. Shi

Duration: 02/01/07-9/30/09

Amount of support: $350,218.

Project title: Video-based bathymetric determination for rip current studies
PIs: James T. Kirby, Chandra Kambhamettu, Jamie MacMahan

Sponsor: Sea Grant

Amount: $140,000

Duration: 02/01/07-01/31/09

Project title: ESMF coupling of meteorology, ocean and nearshore models for use in predicting coastal
inundation.

PIs: Fengyan Shi, James T. Kirby

Sponsor: Sea Grant

Amount: $125,600

Duration: 02/01/07-01/31/09

Project title: Understanding rip current outbreaks and tracking victims in a rip current
PIs: Jamie MacMahan, Fengyan Shi and James T Kirby

Sponsor: Sea Grant

Amount: $139,900

Duration: 02/01/07-01/31/09

Project title: Effects of oceanographic variability on underwater communications
PIs: W. Hodgkiss (SIO) et IX alia. (J. T. Kirby and M. Badiey, UD)

Sponsor: ONR MURI program

Amount: $4,500,000 (total, estimate), $850,000 (UD, estimate)

Duration: ??/?2/07-72/22/12
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36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Project title: Generation, transport and fate of surfzone bubbles
PIs: James T. Kirby and Fengyan Shi

Sponsor: ONR Coastal Geosciences

Amount: $390,000

Duration: 3/1/07-9/30/09

Project title: Collaborative Research: Rip current dynamics in a complex beach environment

PIs: James T. Kirby (UD), Jamie MacMahan, Tim Stantoin, Ed Thornton (NPGS), Ad Reniers (U. Miami)
Sponsor: NSF Physical Oceanography

Amount:$229,214 (UD)

Duration: 12/1/07-11/30/10

Project Title: Validation of a coupled model system for Delaware Bay and adjacent coasal region
PIs: James T. Kirby

Sponsor: Sea Grant

Amount:$150,144

Duration: 2/1/09-1/31/11

Project Title: CHRPO7: Modeling hypoxia and ecological responses to climate and nutrients
PIs: W. Kemp (U. MD) et alia (D. DiToro and J. T. Kirby, UD)

Sponsor: NOAA Coastal Hypoxia Research Program (CHRP)

Amount: $2,321,845 Duration: 7/1/07-6/30/12

Project Title: Collaborative research: The dynamics of sediment-laden river plume and initial deposition
off small mountainous rivers

PI’s: T-J Hsu and J. T. Kirby (UD), W. R. Geyer (WHOI)

Sponsor: NSF Physical Oceanography

Amount:$450,361 (UD) Duration: 9/1/09-8/31/12

Project Title: Simulating surf zone bubbles
PI’s: J. T. Kirby and F. Shi

Sponsor: ONR Coastal Geosciences
Amount: $496,628

Duration: 10/1/09-9/31/12

Project Title: Best practices for physical processes and impact assessment in support of dredging operations
on the U. S. outer continental shelf

PI’s: J-T Kirby (UD), J. Ramsey (ACE), S. Misra (Gerwick, Inc.)

Sponsor: Bureau of Ocean Energy Management, Regulation, and Enforcement (BOEMRE)

Amount: $490,000 ($140,000 UD)

Duration: 10/1/10-9/30/12

Project Title: Modeling tsunami inundation and assessing tsunami hazards for the U. S. east coast
PI’s: J. T. Kirby (UD), S. T. Grilli, (URI)

Sponsor: NTHMP (NOAA)

Amount:

Duration: 9/1/10-8/31/14

Project Title: A process-based model of long term marsh platform and shoreline evolution in response to
rising sea level and subsurface flow

PI’s: J. T. Kirby and F. Shi

Sponsor: Delaware Sea Grant College (NOAA)

Amount: $57,073

Duration: 2/1/11-1/31/12

Project Title: A process-based model of long term marsh platform and shoreline evolution in response to
rising sea level and changing sediment supplies
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46.

47.

48.

49.

50.

51.

52.

53.

PTI’s: J. T. Kirby and F. Shi

Sponsor: Delaware Sea Grant College (NOAA)
Amount: $121,226

Duration: 2/1/12-1/31/14

Project Title: Surfzone bubbles: Model development, testing and extension to chemical/biological processes
PI’s: J. T. Kirby and F. Shi

Sponsor: ONR Littoral Geosciences and Optics

Amount: $322,406

Duration: 10/1/12-9/30/15

Project Title: Interactions of waves, tidal currents and riverine outflow and their effects on sediment trans-
port

PI’s: T. J. Hsu, F. Shi and J. T. Kirby

Sponsor: ONR Littoral Geosciences and Optics

Amount: $322,406

Duration: 12/1/12-11/30/14

Project Title: Interactions of waves, tidal currents and riverine outflow and their effects on the delivery and
resuspension of sediments in the near field

PI’s: J. T. Kirby, T. J. Hsu, F. Shi (UD) and G. Ma (ODU)

Sponsor: NSF Physical Oceanography

Amount: $483,437 (UD)

Duration: 9/1/13 - 8/31/17

Project Title: Modeling tsunami inundation and assessing tsunami hazards for the U. S. east coast (Phase 2)
PI’s: J. T. Kirby (UD), S. T. Grilli, (URI)

Sponsor: NTHMP (NOAA)

Amount:$144,056

Duration: 9/1/13-8/31/15

Project Title: Extension of NHWAVE for modeling wave-ice floe interaction
PI’s: F. Shi, J. T. Kirby

Sponsor: Office of Naval Research

Amount: $83,557

Duration: 10/1/13-9/30/15

Project Title: Extending models of surface hydrodynamics in complex natural and modified tidal marsh
environments

PI’s: J. T. Kirby and F. Shi

Sponsor: Delaware Sea Grant College (NOAA)

Amount: $70,000

Duration: 2/1/14-1/31/16

Project Title: A hydrodynamic modeling system for the Delaware coast environment PI’s: T. Kukulka, J. T.
Kirby and F. Shi

Sponsor: State of Delaware DNREC

Amount: $243,605

Duration: 8/1/14-7/30/17

Project Title: Modeling tsunami inundation and assessing tsunami hazards for the U. S. east coast (Phase 3)
PI's: J. T. Kirby (UD), S. Grilli (URI)

Sponsor: NTHMP (NOAA)

Amount:$175,000

Duration: 9/1/14 - 8/31/15
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54.

55.

56.

57.

58.

59.

60.

61.

Project Title: Wave breaking across the inner shelf and nearshore regions
PT’s: J. T. Kirby, F. Shi

Sponsor: NSF Physical Oceanography

Amount: $363,133

Duration: 9/1/14 - 8/31/17

Project Title: Modeling, validation and accretion data for Bombay Hook NWR
PT’s: J. T. Kirby, C. Sommerfield, F. Shi

Sponsor: National Fish and Wildlife Foundation

Sponsors Grant Number:

Amount: $400,000

Duration: 10/1/14 - 9/31/16

Project Title: Modeling tsunami inundation and assessing tsunami hazards for the U. S. east coast (Phase 4)
PI's: J. T. Kirby (UD), S. Grilli (URI)

Sponsor: NTHMP (NOAA)

Sponsors Grant Number:

Amount:$248,000

Duration: 9/1/15 - 8/31/17

Project Title: Collaborative Research: Development, experimental validation and case studies for the next
generation of landslide tsunami models for coastal hazard mitigation

PI's: S. T. Grilli (URI), J. T. Kirby (UD), G. Ma (ODU)

Sponsor: NSF CMMI- Engineering for Natural Hazards (ENH)

Sponsors Grant Number:

Amount: $244,995 (UD portion)

Duration: 9/1/15 - 8/31/18

Project Title: Frontal structures in the Columbia River plume nearfield - a non-hydrostatic coastal modeling
study

PI’s: T.J. Hsu, F. Shi and J. T. Kirby

Sponsor: ONR Littoral Geosciences and Optics

Sponsors Grant Number:

Amount: $322,406

Duration: 10/1/15 - 9/30/17

Project Title: Coupling geomorphological and ecological processes in numerical simulations of Delaware
salt marsh evolution

PI’s: J. T. Kirby and F. Shi

Sponsor: Delaware Sea Grant College (NOAA)

Sponsors Grant Number:

Amount: $135,636

Duration: 2/1/16-1/31/18

Project Title: U. S. East Coast: Maritime assessments and improvements to source and inundation modeling
procedures

PI’s: J. T. Kirby (UD), S. Grilli (URI)

Sponsor: NTHMP (NOAA National Weather Service)

Sponsors Grant Number: NA16NWS4670034

Amount:$236,658

Duration: 9/1/16 - 8/31/18

Project Title: Development and validation of ship-wake generation in FUNWAVE-TVD for predicting ship-
wake effects on adjacent shorelines

PI’s: F. Shi and J. T. Kirby

Sponsor: US Army Corps of Engineers
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62.

63.

64.

65.

66.

67.

68.

Amount: $144,953
Duration: 9/27/16 - 9/26/17

Project Title: Ship-wake modeling

PI’s: F. Shi and J. T. Kirby

Sponsor: US Army Corps of Engineers
Sponsor’s Grant Number: W912HZ17P0129
Amount: $147,866

Duration: 7/30/17 - 7/30/18

Project Title: Frontal structures and surface signatures revealed by non-hydrostatic eddy resolving numeri-
cal simulations

PI’s: T. J. Hsu, F. Shi and J. T. Kirby

Sponsor: Office of Naval Research

Sponsor’s Grant Number: N00014-17-1-2796

Amount: $332,525

Duration: 8/01/17 - 7/31/20

Project Title: U. S. East Coast: Maritime assessments and improvements to source and inundation modeling
procedures

PI’s: J. T. Kirby (UD), S. Grilli (URI)

Sponsor: NTHMP (NOAA National Weather Service)

Sponsor’s Grant Number: NA17NWS4670010

Amount:$120,290

Duration: 9/1/17 - 8/31/19

Project Title: Implementing a subgrid scheme for improving marsh inundation estimates in the community
model FVCOM

PI’s: J. T. Kirby, F. Y. Shi

Sponsor: Delaware Sea Grant College (NOAA)

Sponsor’s Grant Number:

Amount:$115,390

Duration: 2/1/18 - 1/31/20

Project Title: Collaborative Research: Ocean wave dissipation through breaking and bubble generation
PI: J. T. Kirby (with M. Derakhti and J. Thomson, UW-APL)

Sponsor: National Science Foundation, Physical Oceanography Program

Sponsor’s Grant Number: OCE-1756355

Amount: $145,500

Duration: 3/1/18 - 2/28/21

Project Title: U. S. East Coast: Maritime assessments and improvements to source and inundation modeling
procedures

PI’s: J. T. Kirby (UD), S. Grilli (URI)

Sponsor: NTHMP (NOAA National Weather Service), subcontract through NESEC

Sponsor’s Grant Number: NA1SNWS4670010

Amount:$120,290

Duration: 9/1/18 - 8/31/19

Project Title: U. S. East Coast: Maritime assessments and improvements to source and inundation modeling
procedures

PI's: J. T. Kirby (UD), S. Grilli (URI)

Sponsor: NTHMP (NOAA National Weather Service), subcontract through NESEC

Sponsor’s Grant Number: NATIINWS4670010

Amount:$120,290

Duration: 9/1/19 - 8/31/21
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69.

70.

71.

72.

73.

74.

Project Title: Collaborative Research: Modeling wave breaking onset and dissipation in energy-conserving
models for surface waves

PI: J. T. Kirby (with M. Derakhti and J. Thomson, UW-APL, and Stephan Grilli, URI)

Sponsor: National Science Foundation, Physical Oceanography Program

Sponsor’s Grant Number: OCE-1948705

Amount: $238,685

Duration: 4/1/20 - 3/31/22

Project Title: United States East Coast tsunami hazard program

PI’s: J. T. Kirby (UD), S. Grilli (URI), E. Fratto (NESEC, lead)

Sponsor: NTHMP (NOAA National Weather Service), subcontract through NESEC
Sponsor’s Grant Number: NA20NWS4670061-SUUD

Amount:$67,349

Duration: 9/1/20 - 8/31/21

Project Title: Collaborative Research: Experimental and numerical study of bed shear stress and turbulent
boundary layer structure induced by breaking-wave-generated vortices

PI: J. T. Kirby (with F. C. K. Ting, South Dakota State University, and M. Derakhti, U. Washington
Sponsor: National Science Foundation, Physical Oceanography Program

Sponsor’s Grant Number: OCE-2048844

Amount: $390,198

Duration: 7/1/21 - 6/30/24

Project Title: ROXSI: Rocky shore eXperiments and Simulations

PI: J. T. Kirby (UD), with J. H. MacMahan (NPS), F. Feddersen (UCSD), G. Wilson, (Oregon State U.), J.
Rosman (UNC), S. Suanda (UNC-Wilmington)

Sponsor: Office of Naval Research, FY2021 Multidisciplinary University Research Initiative (MURI)
Sponsor’s Grant Number: N00014-21-1-2700

Amount:

Duration: 8/1/21 - 7/31/26

Project Title: United States East Coast tsunami hazard program

PI’s: J. T. Kirby (UD), S. Grilli (URI), E. Fratto (NESEC, lead)

Sponsor: NTHMP (NOAA National Weather Service), subcontract through NESEC
Sponsor’s Grant Number: NA2 INWS4670007-SUD

Amount: $165,729

Duration: 9/1/21 - 8/31/23

Project Title: United States East Coast tsunami hazard program

PI’s: J. T. Kirby (UD), S. Grilli (URI), E. Fratto (NESEC, lead)

Sponsor: NTHMP (NOAA National Weather Service), subcontract through NESEC
Sponsor’s Grant Number: NA22NWS4670017-SUD

Amount: $74,749

Duration: 9/1/22 - 8/31/23

EDUCATIONAL ACTIVITIES

Graduate Degrees Supervised

University of Florida

1.
2.

3.

Padmaraj Vengayil, Master of Science, 1986. “Shoaling and reflection of nonlinear shallow water waves”.

Haruhiko Kaku, Master of Science, 1987. “A parabolic equation method in polar coordinates for waves in
harbors”.

Renji Philip, Master of Science, 1988. “Numerical simulation of shallow water waves”.
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4.

5.

Jeffrey P. Anton, Master of Science, 1989. “Resonant and non-resonant reflection of linear waves over
rapidly varying bottom undulations”.

Thomas R. McSherry, Master of Science, 1989. “Wave-current interaction over a submerged bar field.”

University of Delaware

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Christina A. Rasmussen, Master of Civil Engineering, 1992. “Transient numerical modeling of the mild-
slope equation”.

H. Tuba Ozkan-Haller, Master of Civil Engineering, 1993. “Evolution of breaking directional spectral
waves in the nearshore zone”.

Glenn D. Bowen, Master of Civil Engineering, 1994. “Shoaling and breaking random waves on a 1:35
laboratory beach”.

Changhoon Lee, Ph.D. Civil Engineering, 1994. “A study of time-dependent mild-slope equations”.

James M. Kaihatu, Ph.D. Civil Engineering, 1994. “Frequency domain models for nonlinear finite depth
water wave propagation”.

Arun Chawla, Master of Civil Engineering, 1995. “Wave transformation over a submerged shoal”.

John Bakunin, Master of Civil Engineering, 1995. “Experimental study of hydraulic jumps in low Froude
number range”.

Ge Wei, Ph.D. Civil Engineering, 1997. “Simulation of water waves by Boussinesq models”.

H. Tuba Ozkan-Haller, Ph.D. Civil Engineering, 1997. “Nonlinear evolution of shear instabilities of the
longshore current”.

Mauricio F. Gobbi, Ph.D. Civil Engineering, 1998. “A new Boussinesq-type model for surface water wave
propagation”.

Arun Chawla, Ph.D. Civil Engineering, 1999. “An experimental study on the dynamics of wave blocking
and breaking on opposing currents”.

Shubhra Misra, Master of Civil Engineering, 1999. “Determining water depths from surface images using
Boussinesq equations”.

Lisa Hommel, Master of Civil Engineering, 2000. “Vortex formation resulting from solitary wave interac-
tion with a breakwater”.

Ozgur Gungordu, Master of Civil Engineering, 2001. “Evolution of coupled hydrodynamic and bed insta-
bilities”.

Furong Zhen, Master of Civil Engineering, 2004. “On the numerical properties of staggered vs. non-
staggered grid schemes for a Boussinesq equation model”.

Shubhra Misra, Ph.D.Civil Engineering, 2005. “The turbulent dynamics of quasi-steady spilling breakers -
Theory and experiment”.

Wenting Qin, Master of Civil Engineering, 2005. “Application of the spectral wave model SWAN in
Delaware Bay” (co-advised with Mohsen Badiey, CMS)

Wen Long, Ph. D. Civil Engineering, 2006. “Boussinesq modeling of waves, currents and sediment trans-
port”.

Long Xu, Master of Civil Engineering, 2006, “Numerical study in Delaware Inland Bays” (co-advised with
Dom DiToro, CEE).
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

Todd DeMunda, Master of Civil Engineering, 2006, “A system for video observation of nearshore pro-
cesses”.

Pablo Teran, Master of Civil Engineering, 2007. ‘“Model simulations of bar evolution on a large scale
laboratory beach”

Allison Bridges, Master of Civil Engineering, 2008. “The effect of model seagrass on wave runup. A
laboratory investigation”

Joseph Geiman, Master of Ocean Engineering, 2008. “Vorticity dynamics in the presence of shallow water
waves”’

Rob Hampson, Master of Civil Engineering, 2008. “Video-based nearshore depth inversion using WDM
method”.

Jeff Brown, Master of Civil Engineering, 2008. (Joint with J. H. MacMahan), “Lagrangian field observa-
tions of rip currents”

Cihan Bayandir, Master of Civil Engineering, 2009, (Joint with M. Badiey), “Impact of linear and nonlinear
surface gravity waves on high frequency acoustic propagation”

Jennifer Brown, Master of Civil Engineering, 2009, (joint with J. H. MacMahan), “Field measurements and
modeling of surfzone currents on inhomogeneous beaches”.

Yunfeng Chen, Master of Civil Engineering, 2010, (Joint with F. Shi), “Coupling of wave and circulation
models for predicting storm-induced waves, surges, and coastal inundation”.

Phil Castellano, Master of Civil Engineering, 2011, “Validation of a hydrodynamic model of Delaware Bay
and the adjacent coastal region”.

Joseph Geiman, Ph.D. Ocean Engineering, 2011, “Forced vortex dynamics in the surf zone”.

Gangfeng Ma, Ph.D. Civil Engineering, 2012, “Multiscale numerical study of turbulent flow and bubble
entrainment in the surf zone”.

Nuttita Pophet, Master of Ocean Engineering, 2012, “Parallel implementation of a three-dimensional non-
linear wave model for random directional seas”.

Morteza Derakhti, Master of Civil Engineering, 2013, “Bubble entrainment and liquid-bubble interaction
under unsteady breaking waves”.

Ryan Mieras, Master of Civil Engineering, 2014, “A high-resolution numerical model investigation into the
response of a channelized salt marsh to a storm surge event”.

Morteza Derakhti, Ph. D. Civil Engineering, 2016, “LES and o-coordinate RANS simulations of laboratory
surface wave breaking”.

Babak Tehranirad, Ph. D. Civil Engineering, 2016, “Does morphological adjustment during tsunami inun-
dation increase levels of hazard?”.

Zhifei Dong, Ph. D. Ocean Engineering, 2016, “Wave-current interaction in strongly sheared mean flows”.

Saeideh Banihashemi, Ph. D. Civil Engineering, 2019, “Waves and strongly sheared currents: Extensions
to coastal ocean models”.

Cheng Zhang, Ph. D. Civil Engineering, 2020, “A two-layer non-hydrostatic landslide model for tsunami
generation on irregular bathymetry”.

Mithun Deb, Ph. D. Civil Engineering, 2020, “Tidal hydrodynamics in a multi-inlet wetland system: To-
ward improved modeling of salt marsh flooding and draining”.
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41.
42.
43.
44.
45.

Maria Fotia, Ph. D. expected 2023.

Daniel Sharar-Salgado, MCE expected 2023.
Chris Malone, MCE expected 2024.

Mateo Mezic, Ph. D. expected 2025.
Sudhanshu, Ph. D. expected 2025.

Supervision of Postdoctoral Scholars

Listed with co-advisors (if any) and present affiliations

1.
2.

Francis C. K. Ting, 1989 - 1991, South Dakota State University

Qin J. Chen, 1997 - 2000, (with Tony Dalrymple), Northeastern University

. Andrew B. Kennedy, 1997 - 2001, (with Tony Dalrymple), Notre Dame University

Ali Abdolali, 2015 - 2017, National Weather Service

Morteza Derakhti, 2016 - 2017, University of Washington - Applied Physics Lab

Courses Taught at University of Delaware

10.

. CIEG 125, “Introduction to Civil Engineering”. Occasional guest lectures and laboratory tours.

MECH 305/CIEG 305, “Fluid Mechanics”
MECH 306/CIEG 306, “Fluid Mechanics Laboratory”

CIEG 639, “Hydromechanics” (now “Ocean Fluid Dynamics”). Existing course, providing first semester
graduate students with an introduction to the differential equation approach to fluid mechanics.

CIEG 672, “Water Wave Mechanics”. Existing course, providing first semester graduate students an intro-
duction to the linear theory of surface water waves.

CIEG 681, “Water Wave Spectra”. Existing course providing an introduction to spectral time series analysis
in the context of ocean waves and other marine phenomena.

CIEG 682. “Nearshore Processes”. Existing course. Introduction to physical basis for wave-current inter-
action and wave-driven surfzone processes.

CIEG 684, “Numerical Methods in Coastal Modeling”. New course. Introduction to numerical methods for
partial differential equations, with applications to parabolic, hyperbolic and elliptic model equation systems
appearing in coastal engineering applications.

CIEG 693/MAST 693, “Waves in the Marine Environment”. New course developed in conjunction with
Mohsen Badiey, CMS. Course provides a broad based introduction to wave processes in the marine envi-
ronment, including water gravity waves, acoustic waves, seismic waves and electromagnetic waves. Course
is required for graduate students in the CEOE POSE program.

CIEG 872, “Advanced Water Wave Mechanics”. Existing course providing an introduction to the nonlinear
theories of surface water waves.

A textbook, "Waves in the Nearshore and Coastal Ocean”, covering the content of CIEG672, CIEG 682 and
CIEG 872, is in preparation for publication by World Scientific.

Recent Consulting Activities
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1. Mactec, Inc., 2009, 2011.

Tsunami simulations as part of flood analysis for an NRC licensing effort for a proposed expansion for an
East Coast nuclear power plant.

2. Sargent & Lundy, 2011.

Tsunami simulations as part of flood analysis for an NRC licensing effort for a proposed Gulf Coast nuclear
power plant.

3. Bechtel, Inc., 2012-2013.

Tsunami simulations as part of flood analysis for an NRC licensing effort for expansion of an East Coast
nuclear power plant.

4. CH2M-Hill, Inc., 2012-2013.

Tsunami simulations as part of flooding reanalysis for an existing West Coast nuclear power plant.

5. AMEC, Inc., 2013-2014.

Tsunami hazard assessment as part of flooding reanalysis for East Coast nuclear power plant.

6. Water Institute of the Gulf, 2013.

Evaluation of storm surge protection system for New Orleans, LA.

7. Chevron, 2014-2015.

Landslide tsunami hazard analysis.

8. State of Alaska, 2014.

Simulations of wave activity and harbor resonance in a small fishing harbor.

9. DHI, 2019-2020.

Tsunami hazard analysis and mapping for the Capitol Regional District, Vancouver Island, Canada.
Recent Short Courses and Workshop Supervision
1. Coastal modeling, 30th Intl. Conf. Coastal Engineering, San Diego, September 2, 2006.
2. Modeling shallow water waves, CEAMA, Univ. of Granada, May 2012.
3. Benchmark testing of landslide tsunami generation models, Galveston, TX, Jan. 9-11, 2017 (NTHMP)

4. FUNWAVE Workshop, University of Delaware, July 25-27, 2017 (Supported by USACE ERDC Coastal
Hydrodynamics Lab).

5. FUNWAVE Workshop, Hohai University, Nanjing, China, October 18-20, 2019.

54



