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Research interests

I am a physical oceanographer and ocean modeller interested in understanding the mecha-
nisms underpinning the turbulent multi-scale dynamics of the oceans and how to improve their
representation in numerical ocean models. My research interests include the ocean models’ rep-
resentation of the influence of the bottom topography on the oceanic flow, accurate numerical
schemes for generalised vertical coordinates (e.g. schemes for computing horizontal pressure
forces) and the interplay between the shelf seas and the deep ocean and how to represent the
coastal dynamics in large scale coarse models.

Education

Degree: Ph.D. in Physical Oceanography
Period: 2015 — 2020

University: University of Plymouth, Plymouth, United Kingdom
Thesis Title: Advanced methods for numerical modelling of regional seas

Supervisors: 1st: Prof. Georgy Shapiro (University of Plymouth, UK)
2nd: Prof. Tal Ezer (Old Dominion University, USA)
3rd: Dr. Fred Wobus (University of Plymouth, UK)

Degree: M.Sc. in Environmental Sciences
Period: 2011 — 2014
University: University of Bologna, Bologna, Italy
Thesis Title: Study of a wind-wave numerical model and its integration with

an ocean and an oil-spill numerical models

Supervisors: 1st: Prof. Nadia Pinardi (University of Bologna, Italy)
2nd: Dr. Michela De Dominicis (Instituto Nazionale di Ge-
ofisica e Vulcanologia, Italy)

Degree: B.Sc. in Marine Sciences
Period: 2007 — 2011
University: Polytechnic University of Marche, Ancona, Italy
Thesis Title: Implementation of an ocean numerical model to study the dis-

persion dynamics, in the marine environment, of a cooled and
chlorinated seawater discharge coming from a LNG-FSRU
terminal

Supervisor 1st: Dr. Aniello Russo (Polytechnic University of Marche,
Italy)
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Professional Appointments

Research Title: Senior Scientist
Period: Nov 2021 – present
Employer: Met Office Hadley Centre, Exeter, UK
Group: Ocean Modelling

Main activities Ocean model developer
and responsibilities: • Development of localised quasi-Eulerian general vertical co-

ordinates to improve the representation of flow-topography
interactions (e.g. overflows, boundary currents) and coastal
dynamics in global numerical ocean models;
• Development of numerical schemes to accurately compute
pressure forces in ocean models employing generalised vertical
coordinates;

Research Title: Scientist
Period: Aug 2019 – Nov 2021
Employer: Met Office, Exeter, UK
Group: Shelf seas forecasting

Main activities Ocean modelling - R&D
and responsibilities: • Development of a high resolution ocean model of the Ara-

bian/Persian Gulf area;
• Development, analysis and assessment of the ocean-wave
coupled forecasting system of the North West European shelf
at 1.5 km of resolution;

Research Title: Senior Ocean Modeller
Period: Jun 2019 – Jul 2019
Employer: University of Plymouth

Plymouth Ocean Forecasting Centre, Plymouth, UK
(Supervisor: Prof. G.I. Shapiro)

Main activities Ocean model development
and responsibilities: Development of a high resolution ocean model of the Ara-

bian/Persian Gulf and implementation and testing of several
types of lateral boundary conditions.

Research Title: Ph.D. Researcher
Period: Oct 2015 – May 2019
Employer: University of Plymouth

Coastal Processes Research Group and
Plymouth Ocean Forecasting Centre, Plymouth, UK
(Supervisor: Prof. G.I. Shapiro)

Main activities • Teaching assistant for the following modules:
and responsibilities: ∗ Shelf Seas and Estuaries (B.Sc.)

∗ Introduction to Ocean Modelling (B.Sc.)
∗ Modelling Marine Processes (M.Sc.)

• Scientific responsible for EMODnet/Black Sea
Checkpoint – Coast http://emodnet-blacksea.eu/)

http://emodnet-blacksea.eu/


Research Title: Senior Ocean Modeller
Period: Sep 2017 – Mar 2018
Employer: University of Plymouth

Plymouth Ocean Forecasting Centre, Plymouth, UK
(Supervisor: Prof. G.I.Shapiro)

Main activities Ocean Modeller for Institutional Links STREAM
and responsibilities: 2016 Grant - Physical mechanisms which control water bud-

get and sea level in the Dead Sea, https://isramar.ocean.
org.il/isramar2009/TheBritishCouncil/.

Research Title: Research Assistant
Period: 2014 – 2015
Employer: Istituto Nazionale di Geofisica e Vulcanologia

(INGV), Bologna, Italy

Main activities • Research and development of MEDSLIK-II oil spill model
(open source model, http://medslikii.bo.ingv.it/)
• Research and development of the SURF (Structured Un-
structured Relocatable model for Forecasting) wind-wave
module

External professional activities

2020 – present Member of the UK Joint Marine Modelling Program
(JMMP)

2020 – present Member of the NEMO ocean model development group
(NEMO-KERNEL working group)

2014 – 2015 Member of the NEMO ocean model development group
(NEMO-WAVE working group)

Service activities

• Member of CLIVAR Ocean Model Development Panel (OMDP; since 2023)

• Young editorial board member of Ocean Modelling journal (since 2022)

• Reviewer for Ocean Modelling (OM), Ocean Science (OS) and Journal of Marine Science
and Engineering (JMSE).

Fellowships and Awards

Feb 2010 BSc thesis bursary offered by Ancona province government

Feb 2019 PlyMSEF Grant-In-Aid offered by Plymouth Marine Sci-
ence and Education Foundation (PlyMSEF)

https://isramar.ocean.org.il/isramar2009/TheBritishCouncil/
https://isramar.ocean.org.il/isramar2009/TheBritishCouncil/
http://medslikii.bo.ingv.it/


Publications

Submitted

• Bruciaferri, D., Guiavarc’h, C., Hewitt, H.T., Harle, J., Almansi, M., Mathiot, P.
Localised general vertical coordinates for quasi-Eulerian ocean models: the Nordic over-
flows test-case - in review for Journal of Advances in Modelling Earth Systems, https:
//doi.org/10.22541/essoar.168771422.22225431/v1

Peer-reviewed

• Jackson, L. C., Hewitt, H. T., Bruciaferri, D., Calvert, D., Graham, T., Guiavarc’h, C.,
Menary, M.B., New, A. L., Roberts, M. and Storkey, D. Challenges simulating the AMOC
in climate models, Phil. Trans. R. Soc. A. 381:20220187, https://doi.org/10.1098/
rsta.2022.0187, 2023

• Polton, J., Harle, J., Holt, J., Katavouta, A., Partridge, D., Jardine, J., Wakelin, S.,
Rulent, J., Wise, A., Hutchinson, K., Byrne, D., Bruciaferri, D., O’Dea, E., De Do-
minicis, M., Mathiot, P., Coward, A., Yool, A., Palmiéri, J., Lessin, G., Mayorga-Adame,
C.G., Le Guennec, V., Arnold, A. Reproducible and Relocatable Regional Ocean Mod-
elling: Fundamentals and practices - Geosci. Model Dev., https://doi.org/10.5194/
gmd-16-1481-2023, 2023

• Bruciaferri, D., Tonani, M., Ascione, I., Al Senafi, F., O’Dea, E., Hewitt, H. T.,
and Saulter, A. GULF18, a high-resolution NEMO-based tidal ocean model of the Ara-
bian/Persian Gulf, Geosci. Model Dev., https://doi.org/10.5194/gmd-15-8705-2022,
2022.

• Wise, A., Harle, J., Bruciaferri, D., O’Dea, E., Polton, J. The effect of vertical coor-
dinates on the accuracy of a shelf sea model. Ocean Modelling, 170, 101935. https:

//doi.org/10.1016/j.ocemod.2021.101935.

• Bruciaferri, D., Tonani, M., Lewis, H. W., Siddorn, J., Saulter, A., Castillo, J. M.,
Valiente, N. G., Conley, D., Sykes, P., Ascione, I., McConnell, N. The impact of ocean-
wave coupling on the upper ocean circulation during storm events. Journal of Geophysical
Research: Oceans, 126, e2021JC017343. https://doi.org/10.1029/2021JC017343.

• Valiente, N. G., Saulter, A., Edwards, J. M., Lewis, H. W., Castillo, J. M., Bruciaferri,
D., Bunney, C., Siddorn, J. The impact of wave model source terms and coupling strategies
to rapidly developing waves across the North-west European Shelf during extreme events.
Journal of Marine Science and Engineering. 2021; 9(4):403. https://doi.org/10.3390/
jmse9040403

• Bruciaferri, D., Shapiro, G., Stanichny, S., Zatsepin, A., Ezer, T., Wobus, F., Francis,
X., Hilton, D. The development of a 3D computational mesh to improve the representation
of dynamic processes: the Black Sea test case, Ocean Modelling, 146 (2020), 101534,
https://doi.org/10.1016/j.ocemod.2019.101534

• Bruciaferri, D., Shapiro, G.I. and Wobus, F. (2018) A multi-envelope vertical coordinate
system for numerical ocean modelling. Ocean Dynamics, Volume 68(10), Pages 1239-1258,
https://doi.org/10.1007/s10236-018-1189-x

• M. De Dominicis, D. Bruciaferri, R. Gerin, N. Pinardi, P.M. Poulain, P. Garreau, G.
Zodiatis, L. Perivoliotis, L. Fazioli, R. Sorgente, C. Manganiello, A multi-model assessment
of the impact of currents, waves and wind in modelling surface drifters and oil spill, Deep
Sea Research Part II: Topical Studies in Oceanography, Volume 133, November 2016,
Pages 21-38, ISSN 0967-0645, https://doi.org/10.1016/j.dsr2.2016.04.002

• F. Trotta, E. Fenu, N. Pinardi, D. Bruciaferri, L. Giacomelli, I. Federico, G. Coppini,
A Structured and Unstructured grid Relocatable ocean platform for Forecasting (SURF),
Deep Sea Research Part II: Topical Studies in Oceanography, Volume 133, November 2016,
Pages 54-75, ISSN 0967-0645, https://doi.org/10.1016/j.dsr2.2016.05.004
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• G. Zodiatis, M. De Dominicis, L. Perivoliotis, H. Radhakrishnan, E. Georgoudis, M.
Sotillo, R.W. Lardner, G. Krokos, D. Bruciaferri, E. Clementi, A. Guarnieri, A. Ribotti,
A. Drago, E. Bourma, E. Padorno, P. Daniel, G. Gonzalez, C. Chazot, V. Gouriou, X.
Kremer, S. Sofianos, J. Tintore, P. Garreau, N. Pinardi, G. Coppini, R. Lecci, A. Pisano,
R. Sorgente, L. Fazioli, D. Soloviev, S. Stylianou, A. Nikolaidis, X. Panayidou, A. Karaolia,
A. Gauci, A. Marcati, L. Caiazzo, M. Mancini, The Mediterranean Decision Support
System for Marine Safety dedicated to oil slicks predictions, Deep Sea Research Part II:
Topical Studies in Oceanography, Volume 133, November 2016, Pages 4-20, ISSN 0967-
0645, https://doi.org/10.1016/j.dsr2.2016.07.014

Selected Conferences and Talks

• Bruciaferri, D., Hewitt, H.T., Bell, M.J., Guiavarc’h, C., Storkey, D., Roberts, M.J. and
Jackson, L. Sensitivity of the Western North Atlantic circulation to the vertical coordinate
system in global ocean models. ‘Whither the Gulf Stream’ Workshop - Woods Hole, MA,
USA, June 2022.

• Bell, M.J. and Bruciaferri, D. Accurate calculation of pressure forces on cells defined
by steeply sloping coordinates, EGU General Assembly 2022, Vienna, Austria, 23–27 May
2022, EGU22-5012.

• Bruciaferri, D., Harle, J., Wise, A., O’Dea, E. and Polton, J. The impact of the vertical
discretization scheme on the accuracy of a model of the European north-west shelf. EGU
General Assembly 2021, EGU21-4152, April 2021.

• Bruciaferri, D. A Multi Envelope s-coordinate system for numerical ocean modelling:
idealised and realistic experiments, Department of Physics, University of Oxford, 29th

January 2020, Oxford (UK) (Invited).

• D. Bruciaferri, G. Shapiro, S. Stanichny, A. Zatsepin, T. Ezer, F. Wobus, X. Francis
and D. Hilton. A numerical model of the Black Sea circulation using a structured multi-
envelope mesh with variable resolution. Met Office seminars, 5th March 2019, Exeter (UK)
(Invited).

• Bruciaferri, D., Shapiro, G.I. and Wobus, F. An Advanced Vertical Coordinate System
to Improve the Representation of the Oceanic Transport in Regional Non-Isopycnal Ocean
Models. Abstract 310863 presented at 2018 Ocean Sciences Meeting, Portland, OR, 12-16
February 2018.

Specialised Education

PG Course: Fluid Dynamics Summer School
Period: September 2016
Institute: University of Cambridge Cambridge, United Kingdom

Department of Applied Mathematics and Theoretical Physics
(DAMTP)

Lecturers: P. Bates, S. Bittlestone, C. Caulfield, J.M. Chomaz, S.
Dalziel, P. Haynes, H. Johnson, P. Linden, M. McIntyre, C.
Muller, J. Neufeld, S. Ortiz, R. Plougonven, E. Shuckburgh,
A. Stegner, J. Taylor, A. Woods, T. Woollings, G. Worster,
V. Zeitlin

PG Course: Ifremer Waves Spring School
Period: June 2016
Institute: Institut Universitaire Européen de la Mer (IUEM)

Brest, France
Lecturers: F. Ardhuin, A. Roland

https://doi.org/10.1016/j.dsr2.2016.07.014


PG Course: Introduction to OpenMP and MPI
Period: December 2015
Institute: ARCHER at University of Portsmouth, Portsmouth,

United Kingdom

PG Course: NCEP/UMD Waves Summer School
Period: June 2015
Institute: NCEP and University of Maryland, Washington D.C.,

USA
Department of Atmospheric and Oceanic Science

Lecturers: J.-H. Alves, A. Chawla, A. van der Westhuysen

PG Course: Advanced Numerical Methods for Hyperbolic Equa-
tions and Applications Winter School

Period: February 2015
Institute: University of Trento, Trento, Italy

Department of Civil and Environmental Engineering,
Laboratory of Applied Mathematics

Lecturers: E. Toro and M. Dumbser

PG Course: Introduction to Fortran90
Period: October 2014
Institute: CiNECA computing centre, Casalecchio di Reno (Bologna),

Italy

PG Course: Introduction to Python
Period: September 2014
Institute: CiNECA computing centre, Casalecchio di Reno (Bologna),

Italy

PG Course: Introduction to HPC Scientific Programming: tools
and techniques

Period: November 2013
Institute: CiNECA computing centre, Casalecchio di Reno (Bologna),

Italy

Personal skills

• Languages: Italian (mother tongue), English and Spanish

• Computer skills:

– Operating systems: Unix and Windows based

– Programming Lannguages: Fortran77 and 90-95-2003, Python, Matlab, Latex

– Scripting Languages: Bash and Shell

• Numerical Models:

– Hydrodynamic models: NEMO, MITgcm

– Spectral Wave models: WW3, SWAN

– Lagrangian models: MEDSLIK-II, OpenDrift
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Diego Bruciaferri January 1, 2024
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