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ENES Data Space: Motivation & Goal ..j.:.?,.::::.::.:o.

Motivation: Tackle main key challenges and practical issues related to large-scale climate analysis

Input data from multiple models
Data download is a big barrier for climate scientists CM
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The World Climate Research Programme’s
Coupled Model Intercomparison Project

Client-side & sequential approaches
Several data analysis tools and libraries needed ES

Strong requirements in terms of computational and storage resources

Earth System Grid Fedeion

Goal:

Deliver an open, scalable, and cloud-enabled data science environment for climate data analysis

on top of the EOSC Compute Platform

The ENES Data Space aims at providing an entry point to:
+ Datasets — most relevant from ESGF (e.g., CMIP); pre-staged; open

+ Storage & Compute resources — provided by EGI

+ Data Science Software Stack — to address a wide spectrum of analysis needs

+ Jupyter-based gateway — to devel/share/(re-)use apps — FAIR principles ENES Data Space

- Ultimate goal: promote Open Science and a more sustainable, effective, and FAIR
use of Data and Services

(mainly Python-based)




ENES Data Space architecture
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http://is.enes.org/
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Climate research workflow S
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Data Search & Discovery

Data Analysis & Visualization

ENES Data Space
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Reusability & Sharing




Data Space infrastructure recently enhanced to include
accelerators (e.g., GPUs)
Several profiles including the most common Python
libraries for Machine Learning
GPU usage dashboard for real-time visualization of NVIDIA
GPU metrics
Several use cases supported
= Climate use case from the EGI-ACE Call for Use Cases
= Research activities carried out by the CMCC Machine
Learning Research Group
= Support to Digital Twin applications
o Analysis of extreme events on future climate
projections
o Large amounts of CMIP6 data for models training and
validation
o Proof of concept of a first DT - the Wildfires DT -
developed by CMCC exploiting the ENES Data Space
features

Support to Al-based applications Pt

© 1 - Small Data Science environment (1 GPUs, 8 cores, 64GB |
RAM) supporting ML use cases

of orarios targeting MUAI use cases.

© 2 - Medium Data Science environment (2 GPUs, 16 cores-
128GB RAM) supporting ML use cases

oforarios trgeting MUAI use cases.

© 3 - Large Data Science environment (4 GPUs, 32 cores, 24 | ="
RAM) supporting ML use cases
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Near surface air temperature

Model: FGOALS-f3-L - Scenario: SSP3-7.0 - Epoch: 0 - Year: 2095

NN prediction CMIP6 model simulation (Ground Truth) RMSE: 22.69 - MAE: 19.44
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Useful links s
eal-ACcCE
EGI-ACE: https://www.egi.eu/projects/egi-ace/
ENES Data Space: https://enesdataspace.vm.fedcloud.eu/
ENES portal: https://portal.enes.org/
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