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Passionate about solving physical problems with data-driven methods.
Currently developing machine learning models of atmospheric turbulence.

EDUCATION

Delft University of Technology 2022-08 – ongoing
Doctor of Philosophy, expected graduation 2026-09-28 Delft, The Netherlands

Technical University of Braunschweig 2019-10 – 2022-07
Aerospace Engineering, Master of Science (with honours) Braunschweig, Germany

KTH Royal Institute of Technology 2020-08 – 2021-01
Aerospace Engineering, Erasmus+ Exchange Stockholm, Sweden

Technical University of Braunschweig 2015-10 – 2019-09
Mechanical Engineering, Bachelor of Science Braunschweig, Germany

PUBLICATIONS

[8] M. Pierzyna, S. Basu, and R. Saathof, “OTProf: Estimating high-resolution profiles of optical
turbulence (C2

n) from reanalysis using deep learning,” arXiv, Apr. 2026. doi: 10.48550/arXiv.
2604.09346, preprint.

[7] H. Baki, M. Pierzyna, and S. Basu, “S2G-DI: A deep learning framework for generating high-
resolution wind gust fields from sparse mesonet observations,” EES Open Archive, Oct. 2025. doi:
10.22541/essoar.176031304.41826798/v2, preprint.

[6] M. Pierzyna, S. Basu, and R. Saathof, “OTCliM: Generating a near-surface climatology of optical
turbulence strength (C2

n) using gradient boosting,” Artificial Intelligence for the Earth Systems,
vol. 4, no. 2, Apr. 2025. doi: 10.1175/AIES-D-24-0076.1.

[5] C. Saccardi, M. Pierzyna, et al., “Assessing the Geographic Generalization and Physical Consis-
tency of Generative Models for Climate Downscaling,” arXiv, Oct. 2025. doi: 10.48550/arXiv.
2510.13722, preprint.

[4] M. Pierzyna, O. Hartogensis, S. Basu, and R. Saathof, “Intercomparison of flux, gradient, and
variance-based optical turbulence (C2

n) parameterizations,” Applied Optics, vol. 63, no. 16, Jun.
2024. doi: 10.1364/AO.519942.

[3] M. Pierzyna, R. Saathof, and S. Basu, “Π-ML: A dimensional analysis-based machine learning
parameterization of optical turbulence in the atmospheric surface layer,” Optics Letters, vol. 48,
no. 17, Sep. 2023. doi: 10.1364/OL.492652.

[2] M. Pierzyna, R. Saathof, and S. Basu, “A multi-physics ensemble modeling framework for reli-
able C2

n estimation,” in Proceedings of Environmental Effects on Light Propagation and Adaptive
Systems VI, vol. 12731, SPIE, Oct. 2023, pp. 185–191. doi: 10.1117/12.2680997.

[1] M. Pierzyna, D. A. Burzynski, S. E. Bansmer, and R. Semaan, “Data-driven splashing threshold
model for drop impact on dry smooth surfaces,” Physics of Fluids, vol. 33, no. 12, Dec. 2021. doi:
10.1063/5.0076427.

GRANTS

Compute grant EINF-15953 2025-10 - 2026-09
300 000 core hours on the Dutch national supercomputer Snellius SURF, The Netherlands
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SOFTWARE

wrf-massive https://github.com/mpierzyna/wrf-massive

Python framework to orchestrate large runs of the Weather Research and Forecasting model on
SLURM-based high-performance computers. Developed and used for Pierzyna et al. [8].

AWARDS AND HONOURS

Best Student Poster Presentation 2025-06
Boundary Layers and Turbulence meeting, American Meteorological Society

Best Student Paper 2024-07
Optica Imaging Congress 2024

Highlighting of Pierzyna et al. [3] as “Editors’ pick” 2023-09
Optica Publishing Group

Best Student Paper 2023-09
SPIE Remote Sensing 2023 – Environmental Effects on Light Propagation and Adaptive Systems

MACHINE LEARNING COMPETITIONS

Kelp Wanted: Segmenting Kelp Forests 2024-02
Finished #38/671; resulting KelpNet presented at ESA/ECMWF ML4EOPS as poster DrivenData

RESEARCH VISITS

University at Albany 2024-09 – 2024-11
Visiting Scientist Albany, NY, USA

Fraunhofer Institute of Optronics, System Technologies, 2024-01-10 –12
and Image Exploitation (IOSB) Ettlingen, Germany
Visiting Scientist

National Center of Atmospheric Research (NCAR) 2023-07-17 – 28
Participant, NCAR Advance Study Program, Summer Colloquium 2023 Boulder, CO, USA

PRESENTATIONS AND CONFERENCES

• ECMWF-ESA Machine Learning Workshop, Bologna, Italy (talk) 2026-04
Presented OTProf (Pierzyna et al. [8])

• Geosphere Austria, Vienna, Austria (virtual; invited talk) 2025-11
Presented S2G-DI (Baki, Pierzyna, and Basu [7])

• IEA Wind Task 51 Workshop, DWD, Offenbach, Germany (talk) 2025-09
(Forecasting Extremes in Power Systems)
Presented S2G-DI (Baki, Pierzyna, and Basu [7]))

• AMS Boundary Layers and Turbulence Meeting, Turin, Italy (poster) 2025-06
Extension of Π-ML (Pierzyna et al. [3]) to multiple years and greater heights

• Johns Hopkins University, Baltimore, MD, USA (talk) 2024-10
Presented OTCliM (Pierzyna et al. [6]) to groups of Julie Lundquist and Somdatta Goswami

• Airforce Institute of Technology, Dayton, OH, USA (virtual; invited talk) 2024-08
Presented OTCliM (Pierzyna et al. [6])

• Optica Imaging Congress 2024, Toulouse, France (talk) 2024-07
Presented OTCliM (Pierzyna et al. [6])

• ESA/ECMWF ML4EOPS, Frascati, Italy (poster) 2024-05
(Machine Learning for Earth System Observation and Prediction)
KelpNet: Probabilistic Multi-Task Learning for Satellite-Based Kelp Forest Monitoring

https://github.com/mpierzyna/wrf-massive


• Dutch Meteorological Society, Utrecht, The Netherlands (invited talk) 2023-11
Presented Π-ML (Pierzyna et al. [3])

• TMT International Observatory, Pasadena, CA, USA (virtual; invited talk) 2023-09
Presented Π-ML (Pierzyna et al. [3])

• SPIE Remote Sensing 2023, Amsterdam, The Netherlands (talk) 2023-09
Presented Pierzyna et al. [2]

• COAT 2023, Durham, UK (talk) 2023-03
(Communications and Observations through Atmospheric Turbulence)
Parametrizing optical turbulence (C2

n) in the atmospheric surface layer with gradient boosting

REVIEWING ACTIVITIES

Quarterly Journal of the Royal Meteorological Society, Journal of the European Meteorological
Society, Optics Express, Optics Letters

VOLUNTARY WORK

Climate Fresk 2025-09 – ongoing
Facilitating collaborative workshops teaching the science behind climate change

Erasmus Student Network Germany 2021-03 – 2025-07
Various management positions in national and international teams Germany

L.G. Snellius (study association) 2023-04 – 2024-03
Board member representing interests of PhD students Delft, The Netherlands

OTHER QUALIFICATIONS

• Language skills: German (native), English (proficient, CEFR C2), Dutch (proficient, CEFR C1)

• IT skills: Linux administration, networking, Python, PyTorch, jax, git, LATEX, handling large
datasets (version controlled)

• Weather Research and Forecasting (WRF) modeling on HPC


