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Principal Investigator:

Project Title:

Extended abstract

In the framework of the ECMWF SPITBRAN 2018-2020 Special Project, a high-resolution model
hindcast has been produced using the BOLAM and MOLOCH models (Drofa, 2025) to downscale
ERAS5 data across the time series 1975-2024.

Such hindcast was validated in several contexts (Capecchi et al., 2023, Cavalleri et al., 2025,
Vannucchi et al., 2021) and it was found to provide reliable data as regards precipitation and wind
speed and direction at 10-metre above ground. Based on the atmospheric data provided by the
BOLAM/MOLOCH hindcast, a second hindcast was developed using the WW3 model to produce a
long-term wave dataset over the Mediterranean basin, employing an unstructured grid with a
resolution of up to 500 m near the Italian coasts.

The BOLAM/MOLOCH hindcast contributes also to enriching the landscape of convection-permitting
reanalyses available for the Italian territory. Giordani et al. (2025) demonstrated the added value of
the ensemble product that can be constructed from the set of Italian convection-permitting
reanalyses.

Moreover, we emphasize that the availability of such a dataset has enabled our institution (LaMMA)
to activate a range of marine climatological analysis services for private stakeholders carrying out
offshore operations (e.g., the installation of submarine power cables). This highlights how the
production of high-resolution atmospheric datasets and downstream wave model products has
positive impacts on the economic and industrial sectors, and is not confined solely to the scientific
and academic domain.

Finally, we highlight that the methodological approach adopted during the Special Project proved to
be useful and effective, attracting the interest of the SLAPIS project partners and leading to the
development of the Special Project “A High-Resolution Hindcast for the Sahel Region Based on ERA5
Data and the MOLOCH Model.”

We request computational resources to carry out the BOLAM/MOLOCH hindcast simulations for
the year 2025, and to extend the dataset to 2026 as soon as the corresponding ERA5 data become
available in the MARS archive. In practice, we plan to update the dataset with an approximate two-
month delay relative to the availability of ERAS5 data. The experimental design of the simulations is
frozen and follows the configuration developed at the beginning of the ECMWF SPITBRAN 2018-
2020 Special Project (i.e., we use the MOLOCH model version 2017). This activity will soon extend
the hindcast time series to cover the 1975-2025 period (and subsequently 1975-2026), establishing
it as the dataset with the longest continuous historical record and enabling more comprehensive
and statistically robust climatological analyses.

Based on previous experience, the computational resources required during this year to produce the
2025 simulations and the first ten months of 2026 amount to 547,500 + 450,000 = 997,500 SBUs. We
add an additional 10% to account for potential tests and errors, for a total of approximately 1.1
million SBUs. Data storage is estimated in 1 TB on ECFS.
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