SPECIAL PROJECT PROGRESS REPORT

All the following mandatory information needs to be provided. The length should reflect the complexity and

duration of the project.

Reporting year

Project Title:

Computer Project Account:
Principal Investigator(s):
Affiliation:

Name of ECMWEF scientist(s)

collaborating to the project
(if applicable)

Start date of the project:

Expected end date:

2026

Sensitivity of regional Models to Improved Land-air
interactions and External forcings setup: Approaching a
"seamless" sTrategy to reduce sYstematic biases in very
high-resQlution climate simUlations (SmileAtYou)

spesgonz

J. Fidel Gonzéalez Rouco

IGEO-CSIC

Félix Garcia-Pereira (IGEO), Cristina Vegas-Cafias
(IGEO), Jorge Navarro Montesinos (CIEMAT), Elena
Garcia Bustamante (CIEMAT), Nagore Meabe (IGEO),
Sara Madera Sanchez (CIEMAT), Luana Cardoso
(University of Lisbon).

01/01/2024

31/12/2026

Computer resources allocated/used for the current year and the previous one

(if applicable)
Please answer for all project resources

Previous year Current year

Allocated Used Allocated Used

High Performance

Computing Facility (units)

15.500.000 | 21.944.037 | 15.500.000 505.610.783

Data storage capacity | (Gbytes)

250.000 166.047 250.000 948.157

July 2026

This template is available at:
http://www.ecmwf.int/en/computing/access-computing-facilities/forms




Summary of project objectives (10 lines max)

The project main objective is to perform regional simulations at very high spatial resolution with a
regional climate model (RCM, WRF). The objective is to achieve a refined version of the regional
simulations over the EURO CORDEX domain by incorporating the external climatic forcings to the
regional model and by increasing the realism of the soil component in high resolution simulations. A
smaller region of complex terrain (Central System) within the Iberian Peninsula is selected due to its
availability of observational data, to generate convection permitting RCM (CP-RCM) simulations with
the aim of testing the ability of the model to resolve the atmospheric physics at convective scales making
use of convection permitting schemes. Therefore, the main objectives within the present project imply
a pool of sensitivity experiments of those parametrizations that remain active when the cumulus scheme
is muted (convection permitting scheme) in shorter and smaller domain within the Iberian Peninsula.

Summary of problems encountered (10 lines max)

During this annual cycle, core-hour utilization and System Billing Units (SBUs) significantly exceeded
the initially requested allocation. The execution of the 1-km horizontal resolution Convection-
Permitting Simulations (CPS) over the Iberian Peninsula, coupled with the dynamic generation of initial
and boundary conditions, demanded higher HPC resources than preliminarily estimated. Furthermore,
post-processing routines and the subsequent massive data transfer of the simulated fields to our
institutional servers introduced additional computational and networking overheads that were
underestimated in the initial planning phase. Specifically, operating the critical 1-km domain across a
massively parallel architecture of 25 nodes (3,200 processors) established a real burn rate exceeding
2,000,000 SBUs per simulated year. We went too far over the limit and apologize for this. We should
have rediscussed resources with the managing office.

Summary of plans for the continuation of the project (10 lines max)

At this stage, access to HPC resources is shut due to the over consumption.

Nevertheless, if there would be future chances of computing, the following lines would represent our
standpoint.

One of the primary objectives during this period is to advance the high-resolution (1 km) Convection-
Permitting Regional Climate Model (CP-RCM) integrations. Multidecadal continuous simulations
(spanning 1994-2025) are currently being conducted across two spatial scales: a restricted subdomain
covering the Central System of the Iberian Peninsula, and a full-domain setup covering the entire
peninsula. However, due to the high computational overhead accumulated to date, a strategic
reallocation of computing resources has been implemented for the remainder of this cycle.
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Summary of results

If submitted during the first project year, please summarise the results achieved during the period from the
project start to June of the current year. A few paragraphs might be sufficient. If submitted during the
second project year, this summary should be more detailed and cover the period from the project start. The
length, at most 8 pages, should reflect the complexity of the project. Alternatively, it could be replaced by a
short summary plus an existing scientific report on the project attached to this document. If submitted during
the third project year, please summarise the results achieved during the period from July of the previous
year to June of the current year. A few paragraphs might be sufficient.

Multi-decadal continuous climate simulations spanning the 1989-2025 period have been partially
completed for the Central System region. A preliminary validation was conducted for key control
variables—specifically temperature, precipitation, and wind speed—by comparing simulated annual
daily means against the observational dataset from the Guadarrama Monitoring Network
(GUMNET). Furthermore, the Max Planck Institute Earth System Model (MPI-ESM) was
successfully coupled with the Weather Research and Forecasting (WRF) model to perform
Convection-Permitting Regional Climate Model (CP-RCM) simulations under both historical
conditions and the future SSP3-7.0 emission scenario. This coupling framework enabled an initial
comparative evaluation of spatial precipitation patterns over the Iberian Peninsula, contrasting WRF
simulations driven by ERAS reanalysis against those forced by the MPI-ESM global climate model
across selected years within the simulated timeframe.

The simulations performed are produced in coordination with AEMET, that is developing similar
simulations with the HCLIM model for comparison purposes. These simulations will provide
resources to develop two ongoing PhDs.
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