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VESPA history
Bottom-up initiative in European programmes: 	
        	

Objective: 	
          Find data of interest in various environments (space missions, telescopes, lab, simulations)	

Architecture: 	
          Virtual Observatory (VO),  adapted to Planetary Science	

=> Contributive, interoperable, Open Science environment, providing FAIR access to the data

Europlanet-RI                 Europlanet 2020 RI             Europlanet 2024 RI 	
(FP7, 2009-2012)           (H2020, 2015-2019)            (H2020, 2020-2024)	
Assessment study          Basic set-up                      Consolidation, sustainability



VESPA / Europlanet
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Interoperability challenges in Planetary Science:

Data is heterogeneous and siloed 	

Concepts & vocabularies need to be mapped	

Formats & access standards need conversion

IVOA
IPDA

IHDEAData alliances:

~OGC

VESPA has a broader scope 
than most data environments



1- Data description (EPN-TAP)

A data service = a table providing description of each file / data element	
the description is uniform => all services respond to the same query

Unified descriptive parameters: 
Provenance ; Coverages ; Field-specific ; Access

Data elements



2- Accessing data	

Main portal 
(interactive discovery) 

https://vespa.obspm.fr

Geoportal 
(georeferenced data) 

https://padc-findme.obspm.fr

VO tools 
(TOPCAT, Aladin 

web clients, etc)

A Mercury volcanic unit in VESPA geoportal  
+intersecting spectral footprints 

Programmatic access 
(astropy & other VO libraries 

=> workflows)



The VESPA portal is a 
simplified, single-entry point 
to validated data services:

EPN-TAP query protocol

Locate individual data products meeting certain conditions (observational or instrumental)	

Typical request for surfaces:	
  Mars, a given region (Tharsis volcanoes area) — images, spectra or spectral-cubes	
  Illumination conditions (i ≤ 20°, phase ≤ 50°)	
  Local time or season range (Ls)	
  Minimum resolution 	
  Spectral range / filter	
  etc

https://vespa.obspm.fr

Returns results from each service 
=> need to be described at similar level 

TAP query
⎧ ⎨ ⎩

The portal displays a simple 
parameter form to build the 
query  

All results in a single table

http://voparis-europlanet-new.obspm.fr/planetary/data/epn/query/all/


3- Visualization and analysis through VO tools	
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VIRTIS / Rosetta over 67P

Processing of obs & lab spectra in CASSIS

Mars 2002-2003 trajectory as ST-MOC

CRISM cubes on MOLA & THEMIS HiPS

OMEGA olivine map over CTX/MRO HiPS 
in Jezero crater area, in Aladin

SPICAM and MCD atmospheric  
profiles in TOPCAT

HRSC images & OMEGA cubes in Aladin

Use cases — see Erard S. et al EPSC 2025, Helsinki 
https://github.com/epn-vespa/tutorials/blob/master/misc/use_cases_2025/VESPA_EPSC_2025.key.pdf

Comparison of radio dynamic spectra 
(ground/space) in Autoplot

https://github.com/epn-vespa/tutorials/blob/master/misc/use_cases_2025/VESPA_EPSC_2025.key.pdf


Specialized tools, GIS, 
Mass processing…
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Visualization, analysis 
and other tools
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Publication

Research teams, institutes	
EU projects, etc

Provided by the community	
No data center, just connections	

4- Data services



VESPA novelties since Europlanet 2024 RI

New validated data services:	

	 - Gaia DR3 asteroid spectra (60 00 spectra)	

	 - TNO spectra from VLT large programme, 2017	

	 - Recalibrated VIRTIS/Rosetta archive (imaging channel) & refined archive with shape coordinates (both channels)	

	 - In progress: Swedish Solar Telescope spectro/polar/imaging, RELAB archive, stellar occultations, comet observations 
by amateurs @ ObsParis, small body & planetary images @ CNES, NEOROCKS @ ASI, PDS PPI collections @ UCLA, etc	

        - New planetary HiPS (multi-resolution maps converted from USGS and more)	

New fields supported by EPN-TAP:	

	 - Stellar occultations; Spectro-polarimetry; Mass spectroscopy;  Lunar flashes; etc	

New use cases => tool functionalities:	

	 - Finding planetary data in observatory archives (ESO, CADC, ESA, etc)	

	 - Plotting data on 3D shape models	

	 - Cross-matches: small bodies services; observational and lab spectra; integrating spectra in geological units, etc



Why do you want to use VESPA?



Science user side

- Environment to find data not available elsewhere	
  Derived data from publications	
  Outcome of public-funded programmes	

- Allows filtering on observational / instrumental condition	
  Based on physical parameters, configurations, etc	

- Allows visualization of data products	
  Using Virtual Observatory tools - tables, spectra, images, times series…	

- Allows cross-matching of various datasets	
  on above parameters or footprints



Data publisher side

- Share data from a publication	
 So you don't have to answer mails	
 ~ 50 abstracts mentioning new databases at EPSC 2026	

- Simple and economical way to make programme results available	
  You've committed to this and realize you have no idea how	

- Not an exclusive system	
  Just an additional user interface	

- Updates as desired	
  You keep full control of your data



If you're running an experiment	
 — in a private context

- Simple and flexible way to setup a private database for an experiment or small observatory	
 Maintain data catalogues in a clean way, keep track of everything	
 The same VO tools are available for visu and analysis	
 You can cross-match with public archives	
 Will be ready for partial publication if required	

- Robust environment to develop ground segment of a space experiment	
  Will handle data but also ancillary files & housekeeping parameters	
  Shared web access with password or token (in progress)	
  Will help prepare the archive to be delivered to the agency	

- Publish late recalibrated datasets	
  while no update is possible in the agency archive



If you're a early carrier scientist

- You want to organize your work to save time	
 • Maintain catalogues of data of interest	
 Easy cross-match with public archives	
 Keep track of every data product + interface with SciX / ADS	

 • Use VO tools! They are available for visu and analysis (TOPCAT, Aladin, CASSIS…)	
 Open Source tools can be connected to the VO	
 Programmatic access (e.g., multi-language Jupyter notebooks)	



Data providers

EPN-TAP services

VESPA registry

TAP clients, visualization tools

Science results

Publications, impact

Derived data

VESPA data life cycle	

DOI on data 
collections

Other data sources

DOIs on data allow 	

- traceability 	
- reproducibility	
- citations	
 

Create collective 	

knowledge

Processing



Main portal: https://vespa.obspm.fr/	

Geoportal: https://padc-findme.obspm.fr	

Tutorials and use cases: https://github.com/epn-vespa/tutorials	

Web site: http://www.europlanet-vespa.eu/	

https://vespa.obspm.fr/
https://padc-findme.obspm.fr
https://github.com/epn-vespa/tutorials
http://www.europlanet-vespa.eu/

