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Instructions 
• In case the form is being filled out for the initial time, solely the sections of “Abstract & Özet“,  “Problem 

Identification”, “First Suggestions”, “ HPC Usage Details”,  and “HPC Usage Status” will be completed. 
• During the process of PoC evaluation, the assessment will be based on three specific criteria. Therefore, 

it is advisable to create the content in alignment with these criteria. These are listed for reference: 
à The proposed PoC study is in line with the scope and objectives of EuroCC 2. 
à With this PoC study, the company can measurably increase its competencies in the fields of 
HPC/HPDA/AI. (HPC Ready --> HPC User, HPC User --> HPC Champ. The definitions are given in the 
Section-7.) 
à The HPC/HPDA/AI platform required for the operation can be provided by the TRUBA/UHeM 
infrastructure. 

https://www.hidromod.com.tr/
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• This form must be updated every 3 months for monitoring the progress. During the updating process, 
the sections of “Solution Stage-1” and for the first results “Results and Achievements” will be 
completed. 

• When the PoC project is completed, “Results and Achievements”, “Business Benefits” and “Challenges” 
parts will be completed. 

1. a-Abstract 
 
As Hidromod Company, specializing in atmospheric, hydrological, environmental and 
operational modeling solutions, we aim to conduct a Proof of Concept (PoC) study that 
investigates the applicability and effectiveness of High-Performance Computing (HPC) 
systems, such as TRUBA, for operational numerical weather prediction tasks. The primary goal 
of this project is to test the scalability and real-time operational potential of a scalable code 
based on a Numerical Weather Prediction (NWP) model, Weather Research and Forecasting 
(WRF), on the TRUBA HPC infrastructure. By utilizing a brief allocation of core-hour resources, 
the study aims to assess whether HPC systems can meet the needed performance and 
reliability requirements of real-time weather forecasting. 
 
This research will provide a comprehensive evaluation of the advantages, such as improved 
computational speed and scalability, and the disadvantages, including potential bottlenecks 
and resource limitations, of integrating HPC systems into operational forecasting workflows. 
The findings from this PoC will be crucial for determining whether HPC platforms can enhance 
operational weather forecasting capabilities in delivering high-resolution and highly accurate, 
real-time predictions while also offering insights into the broader potential of HPC systems for 
operational forecasting applications across various industries.  
 
The research will demonstrate practical uses of HPC in weather prediction, by exploring HPC 
applications for operational forecasting. The results and the insights that will be obtained from 
this PoC will be shared with public to promote skill development and collaboration which 
aligns with EuroCC2’s objectives to advance industry competencies in HPC, HPDA, and AI 
technologies. 
 

b-Özet 
 

Atmosferik, hidrolojik, çevresel ve operasyonel modelleme çözümlerinde uzmanlaşmış bir 
şirket olan Hidromod olarak, TRUBA gibi Yüksek Başarımlı Hesaplama (YBH) sistemlerinin 
operasyonel sayısal hava tahmin görevlerindeki uygulanabilirliğini ve etkinliğini araştırmak için 
bir Kavram Kanıtlama (PoC) çalışması yürütmeyi amaçlıyoruz. Bu projenin temel hedefi, TRUBA 
YBH altyapısı üzerinde, ölçeklenebilir bir kod tabanı ve Sayısal Hava Tahmin (SHT) uygulaması 
olan Weather Research and Forecasting (WRF) modelinin ölçeklenebilirliğini ve gerçek zamanlı 
operasyonel potansiyelini test etmektir. 
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Araştırma, YBH sistemlerini operasyonel tahmin süreçlerine entegre etmenin avantajlarını 
(iyileştirilmiş hesaplama hızı ve ölçeklenebilirlik gibi) ve dezavantajlarını (potansiyel 
darboğazlar ve kaynak sınırlamaları gibi) kapsamlı bir şekilde değerlendirecektir. Bu 
çalışmadan elde edilen bulgular, YBH platformlarının kullanılarak yüksek çözünürlüklü ve 
yüksek doğrulukta gerçek zamanlı tahminler sağlanmasında ve operasyonel hava tahmini 
yeteneklerini geliştirme potansiyelini değerlendirmede kritik öneme sahip olacaktır. Ayrıca, bu 
bulgular, farklı endüstrilerde operasyonel tahmin uygulamaları için YBH sistemlerinin 
kullanılabilme potansiyeline de ışık tutacaktır. 
 
Araştırma, hava tahmini için YBH’nin pratik kullanımını gösterecek ve operasyonel tahmin için 
YBH kullanımını keşfedecektir. PoC’den elde edilecek sonuçlar ve öngörüler, kamuoyuyla 
paylaşılacak ve uygulama becerisi geliştirmeyi ve iş birliğini teşvik edecektir. Bu bağlamda 
araştırma, HPC, HPDA ve AI teknolojilerinde endüstri yetkinliklerini geliştirmeyi hedefleyen 
EuroCC2’nin hedefleriyle uyumluluk göstermektedir. 
 
 

2. Problem Identification  
 
Accurate operational weather forecasting is crucial to mitigate the catastrophic impacts of 
potential extreme weather events such as severe rainfall, extreme winds, snowstorms, 
hailstorms, droughts, and heatwaves. These events can cause significant financial losses, 
damage to properties and infrastructure, and may even threaten human lives.  Current server 
rental and cloud computing solutions are often insufficient for the demands of operational 
NWP models, such as the WRF model. These models require substantial computational power, 
particularly when using very high spatial resolution to obtain the forecast accuracy as high as 
possible. Existing computational systems are limited by CPU cores, which prevents the 
computational speed needed. Also, many cloud and server solutions struggle to support the 
scale required for running large NWP models efficiently. The insufficient availability of 
computational resources results in delays in operational forecasting. The lack of 
computational power in these systems does not meet the requirements to run high-resolution 
forecasts for operational weather forecasting in a reasonable time window. 
 
The use of high resolution in operational weather forecasting is particularly critical for the 
sectors like agriculture, water, energy, disaster management, and transportation. The inability 
to meet the demanded computational resources with the standard computer systems 
highlights the need of using advanced computational systems, such as HPC. An HPC system 
like TRUBA, may address these limitations by providing enough resources to scale 
performance as needed. 
 
This research will be beneficial not only for weather forecasting, but also any operational 
application that needs utilizing high computational power. We aim to investigate whether HPC 
systems, such as TRUBA, can help industries to overcome these computational barriers and 
meet the requirements of modern short-term weather forecasting. 
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3. First Suggestion  
 
High-impact severe weather events, such as heavy rainfall and hailstorms, are often the result 
of individual mesoscale storms or mesoscale convective systems embedded in large-scale 
atmospheric disturbances. Accurately predicting these events requires the use of advanced 
NWP models, such as WRF model at high temporal and spatial resolutions. The use of very 
high-resolution downscaling enables the simulation of key processes, such as ascending and 
descending air movements over complex terrain, vertical cloud developments, and the 
formation of hydrometeors like hailstones and graupel. The accuracy of these processes 
heavily relies on the spatial and temporal resolution that is used to simulate the atmospheric 
and land surface conditions. 
 
Since computation of high and super high-resolution models needs complex calculations, the 
performance of numerical weather prediction models is highly dependent on computational 
resources, especially for the operational forecasting. Testing the scalability, performance, and 
reliability of the operational WRF model on TRUBA HPC platform, is therefore critical. This 
project aims to evaluate whether HPC systems can meet the operational demands of super 
high-resolution weather forecasting. 
 
The first step in this project is the successful configuration and compilation of the WRF model 
on the TRUBA HPC system, including the optimal library usage to obtain the fastest execution 
times. The second step will consist of performance testing and scalability analysis, focusing on 
evaluating computational efficiency and resource usage. Lastly, testing of a complete cycle of 
daily and sub-daily operational weather forecasting from the starting point to the user-ready 
timely forecast production.  
 
The tentative project plan is as follows: 

Timeline Tasks and Milestones 
Months 0-1 Optimal configuration and compilation of WRF model 
Months 2-3 Performance testing and scalability analysis 
Months 4-6 Testing of complete operational weather forecasting for timely production 

 

4. Solution Stage – I  
 
According to the timeline above, the first month of the project was allocated for the optimal 
configuration and compilation of the WRF model on the TRUBA HPC system. However, during 
the first two months, significant issues were encountered in getting the necessary WRF 
configuration to run correctly on the infrastructure. These challenges were primarily due to 
the compatibility and performance issues related to high-core parallelization of the WRF 
model. Throughout this period, we worked closely with the TRUBA Technical Team, and 
through joint debugging and tuning efforts, the model was successfully optimized for efficient 
multi-node and high-core performance. 
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In the second phase of the project, which was planned for months 2 and 3, we initiated 
performance testing and scalability analysis. We have confirmed that the WRF model is now 
stable and able to run at the expected performance levels on the TRUBA HPC platform. As we 
are transitioning into the next phase, we have begun testing the complete operational 
forecasting cycle. However, we experienced a new challenge in this stage. We crossed some 
issues in the automated download of operational meteorological data from global centers. To 
address this, we have renewed the API keys and restructured our download scripts to meet 
current service requirements. These updated scripts are now under testing within the 
operational workflow to ensure uninterrupted data acquisition for real-time forecasting. 

5. HPC Usage Details 
 
Please specify below HPC resource needs (CPUs and/or GPUs), partition names of relevant infrastructure, 
softwares which are utilized over the PoC study, size of the used storage 
 

Requested Source 
CPU GPU Other 
Yes No  

Infrastructure TRUBA UHeM Other 
TRUBA-orfoz - - 

Number of nodes 30 
Number of cores 3360 
Software(s) used WRF, NCL, R, Python 
Storage (in TB) 100 TB 

 
Specify below special needs of the applications, libraries, compilers etc. that will be used, workflow tools, and 
other requirements. Please include the usage of multi nodes, multi-CPUs, multi-GPUs etc. 
 

pNetcdf, Netcdf-c, Netcdf-Fortran, pHDF5, libPNG, JasPer, zLib, R, Python 

 

6. Results and Achievements  
Despite the initial delays, several milestones were reached during the first three months of 
the project. Initially, the WRF model failed to run on the TRUBA HPC system. However, the 
issue was resolved by iteratively compiling and testing the model in close cooperation with 
the Truba technical team. As a result, the model is now capable of efficiently running on 
optimum configurations. 
 
Additionally, performance tests and scalability analyses were conducted. While conducting 
these tests, low performances were realized on some of the nodes, which were resolved by 
the TRUBA Technical Team after reporting. As a result, the model shows satisfactory parallel 
efficiency across the allocated resources. These tests confirmed the suitability of the TRUBA 
infrastructure for the operational use of high-resolution weather forecasting models. 
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Previously, the issues with operational data downloads from NOAA and ECMWF data sources 
had been found and fixed. The outdated API keys had been renewed, and the download scripts 
had been updated and integrated into the operational flow.  
 
By the end of the project, preliminary testing of the updated workflow was conducted. The 
low performance problem in arbitrary nodes was solved by working closely with the TRUBA 
Technical Team. The operational end-to-end workflow worked successfully. 
 

7. Business Benefits 
 
Although the PoC study has not resulted in direct commercial outcomes yet, it has provided 
several important benefits for Hidromod. The study has contributed to the company’s 
technical expertise in operational numerical weather prediction using HPC infrastructure since 
very high-resolution weather forecasting requires substantial computational resources. After 
successfully integrating the WRF model within the TRUBA HPC system, Hidromod has 
established an operational workflow that can be adapted for possible future real-time 
operational use. Furthermore, the ability to efficiently run very high-resolution forecasts 
offers a competitive edge over solutions based on lower-resolution or less detailed outputs. 
These outcomes possibly provide Hidromod with its high-resolution forecasts and improve 
client satisfaction through more accurate weather forecasts. 
 

8. Challenges 
 
During the PoC study, several challenges were encountered. At the beginning, the WRF model 
could not be executed efficiently on the TRUBA system due to compatibility and parallelization 
issues, which needed intensive work and collaboration with the TRUBA Technical Team. After 
this problem had been solved, some computing nodes showed low efficiency during 
performance testing stage, which was resolved through close collaboration with the TRUBA 
technical team.  
 
Additionally, bottlenecks occurred in operational data acquisition from global centers such as 
NOAA and ECMWF, caused by outdated API keys and changes in access protocols. These 
problems were addressed by renewing the access credentials and restructuring the data 
downloading scripts. Furthermore, the development of a fully automated end-to-end 
forecasting workflow proved complex structure due to the integration of multiple software 
environments (WRF, Python, R, NCL) and HPC libraries (NetCDF, HDF5, etc.). Although these 
technical barriers caused delays in the planned timeline, by the end of the project the 
operational weather forecasting workflow was stabilized and able to run efficiently on the 
HPC system. 
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9. HPC Usage Status 
 
Please discuss the HPC usage status before and after the PoC of the industry representative. The schema and the 
corresponding definitions are given below.  

Digitalization-needed SMEs have not 
digitalized their processes yet. Digitally 
ready SMEs have digitalized some of their 
operations, but they are unaware of the 
benefits of using HPC or associated 
technologies. HPC-ready companies are 
potential HPC users but haven't used HPC 
before. HPC users take advantage of HPC-
related technologies from beginner to 

intermediate levels. While the HPC champions are the experts in HPC technologies, 
HPC Innovators may contribute to the ecosystem by developing their solutions. 
 

 
As Hidromod, we can describe our HPC Usage Status as “HPC champions.” We have strong 
HPC system experience such as Hidromod as we have heavily used different HPC systems, such 
as Truba HPC, Karolina HPC and Marenostrum5 HPC. We have been using HPC’s over 100 
million core-hour usage in total, for approximately four years. 
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