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Defining and implementing processing chains with multiple (e.g. tens or hundreds of) 
data analytics operators can be a real challenge in many practical scientific use cases 
such as climate change indicators. This is usually done via scripts (e.g. bash) on the 
client side and requires climate scientists to take care of, implement and repli-cate 
workflow-like control logic aspects (which may be error-prone too) in their scripts, 
along with the expected application-level part. Moreover, the big amount of data and the 
strong I/O demand pose additional challenges related to the performance. In this regard, 
production-level tools for climate data analysis are mostly sequential and there is a lack 
of big data analytics solutions implementing fine-grain data parallelism or adopting 
stronger parallel I/O strategies, data locality, workflow optimization, etc. 
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6 GB input datasets - tasmin and tasmax daily temperature

82 tasks performed

2 output datasets - 24 NetCDF files

TNn - Minimun value of daily minimum temperature

TXn - Minimun value of daily maximum temperature

CLIPC provides access to climate information of direct relevance to a wide variety of users, from scientists to policy makers and private sector 
decision makers. Information will include data from satellite and in-situ observations, climate models and re-analyses, transformed data products 
to enable impacts assessments and climate change impact indicators. The platform will complement existing GMES/Copernicus pre-operational 
components, but will focus on datasets which provide information on climate variability on decadal to centennial time scales from observed and 
projected climate change impacts in Europe, and will provide a toolbox to generate, compare and rank key indicators. Expanding climate data 
volumes will be supported with a distributed, scalable system, based on international standards. Guidance information on the quality and 
limitations of all data products will be provided. An on-going user consultation process will feed back into all the products developed within the 
project (www.clipc.eu).

!

The Ophidia project aims at addressing “big data” challenges, issues and requirements to support scientific data management in multiple domains. It is an 
international effort carried out at the Euro Mediterranean Centre on Climate Change Foundation (CMCC - www.cmcc.it).

The software stack includes an internal workflow management system, which coordinates, orchestrates, and optimises the execution of multiple scientific 
data analytics and visualization tasks. Real-time workflow monitoring execution is also supported through a graphical user interface. In order to address the 
challenges of the use cases, the implemented data analytics workflows include parallel data analysis, metadata management, virtual file system tasks, maps 
generation, rolling of datasets, and import/export of datasets in NetCDF format (ophidia.cmcc.it). 

Snow Water Equivalent (SWE)

Snow-off - Day with SWE = 0 after last day with SWE > 0

Snow-on - First day of snow season with SWE > 0

Length of snow season - (Snow-off) - (Snow-on)

50 GB input dataset - Daily Snow Water Equivalent

434 tasks performed

3 output datasets - 99 NetCDF files


