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Hardware, Software
and Applications

CVL

Data

1 of 5 workflows 

CVL as an Open Science Component
● a wide variety of data relevant for the Cryosphere 

○ In-situ, model, EO
● software tools for processing, visualization and discovery of data.
● five predefined workflows for data access, visualization and processing. 
● a generic platform supporting scientific work in an  interdisciplinary 

context.
● champion science use cases
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In order to understand and quantify the ongoing processes in the Cryosphere, the CVL aims to  “Facilitate the exploitation, analysis, sharing, mining and visualization of 
massive EO data sets and high-level products within Europe and beyond.”



What about the data

Challenges
variety, velocity, volume, heterogeneity, access -> Big Data 

FAIR guiding principles of Data Management:
• Findable
• Accessible
• Interoperable
• Reusable

Distributed data management
• remote access utilizing OPeNDAP
• allows for subsetting and aggregation
• supports streaming of data over the internet
• Harvesting of metadata

CVL

HTTP, FTP, OPeNDAP

Data repositories



Execution Environments and Workflows
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Search for Data Visualizing data Processing chainInteractive analysis on 
hosted VM

Visualizing / Publishing 
results



Work flows

CVL allows a wide variety of work flows for the
implementation of scientific code
• Interactive or batch processing

• Local /virtual processing

• Integration with VRE (Virtual Research 
Environments) i.e. PTEP

• Local virtual machines

• Virtual processing (Jupyter scripts)

Examples will be available on GitHub



Visualization

CVL have implemented a dedicated 3D visualisation tool where examples are
available on the Landing page cvl.eo.esa.int

3Dviz can be embedded in Jupyter notebooks for vizualization of results
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Ex. Albedo on Greenland from GEUS Ex. Avalanche detection
on Svalbard



Ex. Avalanche detection on Svalbard



Jupyter notebooks

CVL utilize Jupyter notebooks
for implementing scientific use
cases

5 initial use cases
• Marginal Ice zone –validation

• Marginal ice zone –biology

• Arctic amplification

• Snow

• Avalanches

Ice zone-validation

Snow-Svalbard



Marginal ice zone –biology

Arctic amplification

Avalanches-Svalbard



Virtual machines

CVL will utilize ESA’s Polar Thematic Exploitation Platform (PTEP) 

PTEP will allow CVL users to have Virtual Machines where they can run 
Jupyter Notebooks

https://portal.polartep.io/

https://portal.polartep.io/


Early adaptors call

CVL will issue an early adopters open call (Sept 2021) where early carrier
scientists at PhD/Msc –level can apply for grants

20 grants, 3000 € 

The grant receivers will be obliged to develop a Jupyter script that utilize
CVL infrastructure/data/processing tools

The Jupyter scripts will be stored on CVL GitHub for further utilization



Summary
Cryosphere Virtual Laboratory - CVL (cvl.eo.esa.int)  is an ESA project that
provide access to ICT tools and data for easier access, processing and 
visualisation of cryosphere data
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