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NCC Success Stories — Scientific achievement

1. Title

High-Resolution Forecasting at HPC Speed

2. NCC presenting the success story

Turkish National e-Science e-Infrastructure (TRUBA), operating under Turkish Academic Network and
Information Center (TUBITAK ULAKBIM) is the coordinator of NCC Turkey. Middle East Technical
University (METU), Sabanci University (SU), and Istanbul Technical University National Center for High-
Performance Computing (UHeM) are the third parties of the NCC.

While METU is a public university based in Ankara, SU is a privately-funded university in Istanbul. ITU
UHeM, also based in Istanbul, provides supercomputing and data storage services to academic and
industrial users. Our competencies include High-Performance Computing (HPC), High-Performance
Data Analytics (HPDA), Artificial Intelligence (Al), CUDA, Materials Science, Computational Fluid
Dynamics (CFD), and several other fields. The particular third-party presenting this success story is
METU with close collaboration with Hidromod Company and TRUBA technical team.
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Turkish Science e-Infrastructure

3. Scientific partners involved:

METU is a leading public university in Ankara. The Water Resources Division in Civil Engineering
Department has strong expertise in numerical modelling and HPC.

Hidromod is a private company specializing in atmospheric, hydrological, and environmental modeling
solutions.

TRUBA, operated by TUBITAK ULAKBIM, provides the national HPC infrastructure and the technical
support for the project.
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hidro: Turkish Science e-Infrastructure

4. Technical/scientific Challenge:

Operational and especially high-resolution weather forecasting requires high-core performance using
multiple nodes in parallel, which is far beyond standard servers or cloud systems. The core challenge
was to configure and optimize the WRF model on TRUBA to overcome compatibility and high-core
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parallelization issues, while ensuring stable scalability across nodes for efficient, real-time operational
forecasting and timely production of high-resolution outputs.

5. Solution:

It is first focused on configuring and compiling the WRF model with the necessary libraries (NetCDF,
HDF5, pNetCDF, etc.) to be able to use multiple nodes efficiently. Several iterations of compilation and
debugging were performed to resolve compatibility and high-core parallelization issues by close
collaboration with TRUBA technical experts. Then, performance and scalability tests were conducted
to identify low-performing nodes, which were fixed with the help of TRUBA. As a result, the operational
high-resolution weather forecasting model showed stable, scalable, and efficient performance on
TRUBA’s HPC infrastructure.

6. Scientific impact:

Before the PoC, Hidromod relied on standard computing resources that could not support the
computational demands of high-resolution numerical weather prediction. These systems' capacities
limited the spatial and temporal resolution of forecasts. Which results in reducing the accuracy needed
for operational decision-making in sectors such as disaster management, energy, and agriculture.

By using TRUBA’s HPC infrastructure, the high-resolution model was successfully scaled to run
efficiently on multiple nodes with thousands of cores. This enabled the high-resolution accurate
weather forecasting in operational timeframes. The high parallelization ensures stable daily forecast
production which is a key step toward real-time operational forecasting capabilities.

The use of HPC may significantly enhance scientific research and applications in atmospheric and
hydrological modelling. The workflow established in this project can be adapted for future real-time
operational systems and contribute to improved early warning, risk assessment, and sectoral planning.
The study also demonstrates how national HPC resources can support advanced environmental
modelling by the collaboration between academia, industry, and infrastructure providers.

7. Benefits:

e Improved forecast accuracy: Enables timely, high-resolution outputs for better decision
making.

o Reduced computation time: High-resolution forecasts can be produced within operational
time windows.

o Lower costs: Efficient use of national HPC resources avoids expensive commercial cloud
solutions.

Success story # Highlights:

e Keywords (Min 5):
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High-resolution forecasting, Numerical Weather Prediction, WRF, TRUBA, HPC scalability,
Operational forecasting, Real-time modelling

e Technology (HPC, HPDA, Al...):
HPC

e Industry sector, select at least one or two and remove the others:
Agriculture, Earth science, Environment/climate/weather

1-2 Images describing:

Contact:

e Contact details of the author or NCC:
M. Tugrul Yilmaz
tugrul.yilmaz@hidromod.com.tr
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This project has received funding from the European High-Performance Computing Joint Undertaking (JU) under grant
agreement No 101101903. The JU receives support from the Digital Europe Programme and Germany, Bulgaria, Austria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Greece, Hungary, Ireland, Italy, Lithuania, Latvia, Poland,
Portugal, Romania, Slovenia, Spain, Sweden, France, Netherlands, Belgium, Luxembourg, Slovakia, Norway, Tiirkiye, Republic
of North Macedonia, Iceland, Montenegro, Serbia
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