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PROFESSIONAL PROFILE

Postdoctoral researcher working on sea ice and global ocean modeling. During his scientific
career, his research has focused on fundamental studies of the Arctic marginal ice, sea ice re-
analyses and observations, sea ice thermodynamic modeling, high-resolution ocean modeling
and physical parameterizations. After completing his PhD in computational fluid dynamics ap-
plied to geophysical fluids at Loughborough University (UK), he joined the Euro-Mediterranean
Centre on Climate Change (CMCC) in Bologna (Italy), where he collaborates with Dr. Dorotea
Iovino.

Core skills

� Global ocean and sea ice modeling

� Multi-year experties with the NEMO model

� Sea ice thermodynamics

� Polar climate dynamics

� Marginal ice zone processes

� Sea ice reanalyses

� High-performance computing

� Unstructured meshes

RECENT WORK EXPERIENCES

April 2023 - Post-doctoral researcher at CMCC (Euro-Mediterranean Center on Climate Change):
IESP Institute for Earth System Predictions
ESYDA Earth System modeling and Data Assimilation Division
via Berti Pichat 6/2, 40127 Bologna

Research Fundamental studies of Arctic Marginal Ice Zone using global and regional reanalyses. As-
sessment of the quality of global ocean reanalyses. Development of the sea ice thermody-
namics for a state-of-the-art global coastal ocean model.

April 2021 - March 2023 Post-doctoral researcher at CMCC (Euro-Mediterranean Center on Climate Change):
ODA division - Ocean Modeling and Data Assimilation Division
via Berti Pichat 6/2, 40127 Bologna

Research High resolution global ocean modelling in the context of the CMCC Global ocean Forecasting
System (GOFS). Physical parameterizations of the NEMO ocean model have been imple-
mented and tested; their effects on the sea ice and global ocean have been studied.

EDUCATION

October 2017 - July 2021 PhD at Loughborough University (UK)
The Wolfson School of Mechanical, Electrical and Manufacturing Engineering
Thesis title: A parallel unstructured mesh model for simulations of stratified flows
Supervisor: Prof. J. Szmelter

October 2014 - July 2017 MSc in Physics at University of Trieste
Curriculum: Earth and Environmental Physics
Thesis title: Analysis of the Atmospheric Boundary Layer Fields. Comparison between models
and measurements
Supervisors: D. Giaiotti, G. Bonafé
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TRAINING

July 2024 School and Workshop on Polar Climates: Theoretical, Observational and Modelling
Advances
Northern Ocean Region Panel(NORP) - Southern Ocean Region Panel (SORP)
22-31 Juy 2024, ICTP, Trieste, IT

July 2021 ESCAPE2 summer school
Towards exascale computing for numerical weather prediction
19-23 Juy 2021, Como, IT

March 2020 Advanced numerical methods for Earth system modelling (Virtual course)
hosted by ECMWF, European Centre for Medium-Range Weather Forecasts
9-12 March 2020, Reading, UK

December 2019 School on Numerical Methods for Parallel CFD
hosted by CINECA, Italian inter-university Consortium for scientific research.
2-6 December 2019, Roma.

May 2018 27th Summer School on Parallel Computing
hosted by CINECA, Italian inter-university Consortium for scientific research.
14-25 May 2018, Bologna.

October 2016 - November 2016 MSc Internship
Simulations of pollutant dispersion in the atmosphere with SPRAY model
CRMA - ARPA FVG (Regional Centre of Environmental Modeling of the Regional agency for
environmental protection of Friuli-Venezia Giulia)

GRANTS AND SUPPLEMENTARY
ENGAGEMENTS

Present Peer reviewer activity for Journal of Computational Physics (JCP), Journal of Visualization
(JOVI) and Journal of Geophysical Research (JGR) - Oceans.

March 2025 Teaching activity at the International Winter School for Young Scientists: Cryosphere in Seam-
less Prediction and Climate System Modelling - Goethe University Frankfurt, Frankfurt am
Main, Germany.

Spring 2020 Visiting researcher grant
Advanced Study Graduate Visitor Program (GVP) at NCAR - National Center for Atmospheric
Research, Boulder, Colorado (USA). Visit canceled due to the COVID19 pandemic.

LIST OF PUBLICATIONS AND
PRESENTATIONS

Peer-reviewed publications and conference papers:

Gillard M., Szmelter J., Cocetta F. (2025), Preconditioning elliptic operators in high-
performance all-scale atmospheric models on unstructured meshes, J. Comput. Phys., 520,
113503. doi: https://doi.org/10.1016/j.jcp.2024.113503.

Cocetta F., Zampieri L., Selivanova J., Iovino D. (2024), Assessing the representation of Arc-
tic sea ice and the marginal ice zone in ocean–sea ice reanalyses, The Cryosphere, 18,
4687–4702. doi: https://doi.org/10.4194/tc-18-4687-2024.

Selivanova J., Iovino D., Cocetta F. (2024), Past and future of the Arctic sea ice in High-
Resolution Model Intercomparison Project (HighResMIP) climate models, The Cryosphere,
18, 2739–2763. doi: ttps://doi.org/10.4194/tc-18-2739-2024.

Page 2 / 4 - Curriculum vitæ of
Cocetta Francesco

https://doi.org/10.1016/j.jcp.2024.113503
https://doi.org/10.4194/tc-18-4687-2024
ttps://doi.org/10.4194/tc-18-2739-2024


Kuan T.W.I., Szmelter J., Cocetta F. (2022), LES and ILES Simulations of Free-Jets, Flow
Turbulence Combust. 110, 547–579. doi: https://doi.org/10.1007/s10494-022-00390-2.

Cocetta F., Gillard M., Szmelter J., Smolarkiewicz P.K. (2021), Stratified flows past a sphere
at moderate Reynolds numbers, Comput. Fluids 226, 104998. doi: http://arxiv.org/abs/
arXiv:2101.06807.

Cocetta F., Szmelter J., Gillard M. (2021), Simulations of stably-stratified flow past two spheres
at Re=300., Phys. Fluids 33. 046602. doi: https://doi.org/10.1063/5.0044801.

Cocetta F., Gillard M., Szmelter J. (2020), Numerical characterisation of stably stratified
flows past spheres. Loughborough University. Contribution to UKACM (UK Association for
Computational Mechanics) Conference 2020. doi: https://doi.org/10.17028/rd.lboro.
12095997.v1.

Conferences and seminars:

Cocetta F., Iovino D., Zampieri L. (2025), Evolution of Arctic sea ice in CMS reanalyses. Euro-
pean Geosciences Union 2025 Assembly (EGU25) - 27 April–2 May 2025, Vienna.

Cocetta F., Iovino D., Zampieri L. (2024), How ocean reanalyses capture the Arctic MIZ evo-
lution. IICWG-DA-12 WORKSHOP 2024, 5-7 November 2024 ESA-ESRIN, Frascati (Rome).

Cocetta F., Iovino D. (2024), Assessing variability in the Arctic Marginal Ice Zone using global
ocean reanalyses. Ocean Sciences Meeting - 18-23 February 2024, New Orleans Louisiana.

Cocetta F., Zampieri L., Iovino D. (2023), The new unstructured-mesh sea ice model of CMCC:
lessons learned, current challenges, and future vision. The 18th International Workshop
on Multi-scale Unstructured mesh numerical Modeling (IMUM) - 6-9 November 2023, CNR-
ISMAR Venice.

Kuan T.W.I., Cocetta F., Szmelter J. (2021), Explicit and implicit large eddy simulations of free
jets. Conference of the UK Association for Computational Mechanics (UKACM) - Loughbor-
ough University.

Cocetta F., Gillard M., Szmelter J. (2020), Numerical simulations of stably stratified flows
past spheres. ECCOMASS Congress 2020 & 14th WCCM - Rescheduled online on
11-15 January 2021. Link to the presentation: https://slideslive.com/38943653/
numerical-simulations-of-stably-stratified-flows-past-spheres.

Gillard M., Szmelter J., Cocetta F. (2020), Towards a high-performance nonhydrostatic dynam-
ical core for NWP at exascale. ECCOMASS Congress 2020 & 14th WCCM - Rescheduled on
11-15 January 2021

Cocetta F., Szmelter J., Gillard M. (2019), Accelerating NFT finite-volume integrators - An MPI
parallelization of the flow past sphere test case. Internal conference at the Wolfson School of
Mechanical, Electrical and Manufacturing Engineering, Loughborough.

Cocetta F., Cao Z., Gillard M., Szmelter J. (2018), NFT integration on unstructured meshes:
Flows past obstacles. The 6th International EULAG Users Workshop "Efficient forward-in-
time methods for geophysical research and all-scale weather prediction", Warsaw. https:
//tinyurl.com/yarnzuqq.

Cocetta F. (2016), Evaluation of odour-prone areas in regional district, with particular attention
to disadvantaged areas. Sensitivity study on SPRAY Lagrangian model. Internal seminar in
ARPA FVG (Regional agency for environmental protection of Friuli-Venezia Giulia). https:
//tinyurl.com/yajdy3lt.

Cocetta F., Peresan A., Panza G.F. (2015), Competing/collaborative effect between snow-ice
load and tectonic forces modulates large earthquakes occurrence. National symposium "Il
Pianeta Dinamico: sviluppi e prospettive a 100 anni da Wegener", Firenze. Rend. Online Soc.
Geol. It, Suppl n. 2 al Vol.35, 104.

Posters:

Cocetta F., Iovino D., Mangatane M., Vichi M. (2025), A salinity-dependent parameterization
for the young sea ice Contribution to the 2025 DRAKKAR Ocean modeling Workshop, 27–29
January 2025, Grenoble.
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Cocetta F., Zampieri L., Selivanova J., Iovino D. (2024), Assessing the representation of Arctic
sea ice and Marginal Ice Zone in ocean/sea ice reanalyses. Contribution to the School and
Workshop on Polar Climates: Theoretical, Observational and Modelling Advances - 22–31
July 2024, ICTP, Trieste.

Cocetta F., Zampieri L., Iovino D. (2024), The sea ice component of MUSE, the unstructured-
mesh global ocean model of CMCC. Contribution to the European Geosciences Union
2024 Assembly (EGU24) - 14–19 April 2024, Vienna. doi: https://doi.org/10.4194/
egusphere-egu24-9802.

Cocetta F., Iovino D., Moulin A., Masina S. (2023), Changes in the global upper ocean with new
NEMOv4 features. Contribution to the European Geosciences Union 2023 Assembly (EGU23)
- 23–28 April 2023, Vienna. doi: https://doi.org/10.4194/egusphere-egu23-12614.

Iovino D., Selivanova J., Cocetta F. (2023), Arctic marginal ice zone changes in the
GREP ensemble reanalysis product. Contribution to the European Geosciences Union
2023 Assembly (EGU23) - 23–28 April 2023, Vienna. doi: https://doi.org/10.4194/
egusphere-egu23-12484.

Cocetta F. (2020), Developments and applications of NFT-FV integrators. Contribution to the
training course "Advanced numerical methods for Earth system modelling" at ECMWF, Read-
ing. https://tinyurl.com/ya6k3fse.

PERSONAL SKILLS

Mother tongue(s) Italian

Other language(s) UNDERSTANDING SPEAKING WRITING

Listening Reading Spoken
interaction

Spoken
production

English C2 C2 C2 C2 C2
Levels: A1/A2: Basic user - B1/B2: Independent user - C1/C2: Proficient user
Common European Framework of Reference (CEF) level

Computing skills Programming: Fortran language, MPI/OpenMP libraries, Python, jupyter, Bash scripting, HPC
clusters.

Desktop applications: MS Word, MS Excel, MS PowerPoint, LATEX.

Numerical models: Unstructured mesh models for sea ice, Icepack sea ice thermodynamic
model, SI3, NEMO global ocean model, basis of Shyfem regional model, NFT finite-volume
integrators, SPRAY dispersion model, SURFPRO boundary layer pre-processor.

Personal interests Wide interests in multiple topics of Physics of the Earth and Environment. Hobbies include
endurance sports such as ultra-running and ultra-cycling, hiking, climbing and music.

Bologna May 5, 2025
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