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What is PVOL?    
Planetary Virtual Observatory & Laboratory 

 Database of planet observations from amateur astronomers 

 Images mainly provided by amateur astronomers 

 Used by both amateur and professional astronomers 
 

 Scope:  Giant Planets (initially developed to serve as the database for the 
International Outer Planets Watch, a project with roots at the time of the Galileo 
mission in 1995) 
 

 PVOL operative since 2005  

 Developed as an unfunded project by A. Morgado & A. Sánchez-Lavega 

      Described in a scientific paper (Hueso et al. Planet. Space Sci., 2010) 

 

 NOW: Redesigned & Modernized with funding from EUROPLANET 2020 RI 

 Incorporation of other planetary objects:  

 Mars 

 Venus 

 Mercury 

 New searching capabilities, images with several observations, etc... 
 

http://www.pvol.ehu.es 



Why PVOL? 
  Other excellent databases 

 ALPO – JAPAN:     http://zetta.jpn.ph/alpo/indexE.htm                       (more complete database) 

 France – SAF:        http://www.astrosurf.com/planetessaf/jupiter/       (easy to surf) 

 Italy:                       http://pianeti.uai.it/                                                 (high-level data:  Jupiter Maps) 

 Juno Jupiter           https://www.missionjuno.swri.edu/                        (scientific planning for Juno) 
 

 Role of new PVOL: Link from amateurs and professionals over an extended time and  

                                           and range of objects (data from 2000 onwards on Jupiter, Saturn, Uranus & Neptune) 
 

 NOW: Redesigned & Modernized with funding from EUROPLANET 2020 RI 

 Incorporation of  planetary objects         Simplify submission            Improve visibility of observers 

 Mars                                                        - No name recommendation              

 Venus                                                     - Several images in one file                 

 Mercury                                                   - Images, projections, movies 
 

New searching capabilities, images with several observations, etc... 

 Improve search capabilities 

 Strengthen links with professionals 

 Get permission of more observers  
 

Data Maintenance (long-term) 

 

Accesible from VESPA (Virtual European Solar and Planetary Access) 



Statistics 

 More than 250 users from 

around the world. Need higher 

collaboration with Japanese 

observers, Asia & probably USA 

 

 About 27.000 images 

 Jupiter comprises most of the 

images (>2000 per year in the 

latest apparitions). 

 Christopher Go is the observer 

with the highest number of 

Jupiter images, more than 1600. 

 Improved technology means 

better images each year & larger 

percentage of usefull images. 

Credit: Damian Peach 



Data Quality: Highlights 

Uranus observed by J. Sussenbach 

with 40cm telescope. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIRST Neptune paper to rely 

heavily in amateur observations 

under preparation (Hueso et al.) 

D. Millika & Pat Nicholas 

Marc Delcroix & F. Colas observation of Jupiter with the 1.05 m telescope at Pic du Midi. 



Scientific use of the database (I) 

(I) Studying the development of atmospheric phenomena 

 Examples 

More than 18 scientific papers in the last 10 years based partially in PVOL data (8 based mainly)  

and at least from 4 different research groups.  

(II) Measuring winds in Jupiter 

Sánchez-Lavega et al. Nature, 2011  (Saturn Great White Spot) 

Sánchez-Lavega et al. Nature, 2008  (Jupiter storms in the NEB) 

Pérez-Hoyos et al. Icarus, 2012        (Fading of Jupiter’s SEB) Barrado-Izagirre et al. A&A (2013) 



(III) Interesting phenomena 
(like the recent impact in Jupiter) 

 Further examples 
(IV) Providing visible images suitable for comparison with 

professional observations 

Scientific use of the database (II) 

(V) Ground-based support to Juno 

observations of Jupiter 

Fletcher et al. Science (2012) 



PVOL 2.0 & VESPA 
 Key task: Compatibility with VESPA & modernisation 

 Driven by the integration with VESPA Virtual European Space & Planetary Access 

                                                                       (big project at Observatoire de Paris) 

 

 Support existing and new research on Mars & Venus from amateur images. 

 Increase its use & diffusion among amateurs & professionals. 

 

 Website written in Java 
 Single website with permission levels. Users can edit their images. 

 

 Key technologies: 
 Struts 2: web framework 

 JBCrypt: password hashing 

 JUnit: unit testing 

 Gradle: build automation 

 PostgreSQL: database (required for VESPA) 

 Apache Tomcat: web server 

 





PVOL 2.0: Simple & Complex searches 

Predictive autofilling 



PVOL 2.0: Simple & Complex data upload 

Compulsory fields  

(can be read from the filename) 

Optional data 

(can be added later by the data owner or the  

system managers) 



PVOL 2.0: Data view in gallery, list, table 

Full support of images 

with multiple 

observations 



PVOL 2.0: Data view in gallery, list, table 



PVOL 2.0: Data view in gallery, list, table 

Fixed URLS (can be linked from outside) 

 

http://pvol2.ehu.es/pvolimages/jupiter/j2010-08-26_23-23_lrgb_am.jpg 

 

Compress data volumes in zip format & download 

 

… 



Orientative Development Time Line 
• EPN-TAP & EPN_core fully implemented (May; compatibility with VESPA) 

• Website outlook fixed (Mid-May) 

• First tests (Late-May)  

• Full database migration to the new service (June) 

• Online (June) 

• Fully operative (July) 

• Database documented for later developments/ Corrections/Improvements  

    (September-December) 

 
 

• Work on impacts detections software to start in September (with PSWS) 

• End of contract May 2017. 

• Data base & Data management at UPV/EHU. 

• Future upgrades depending on next Europlanet project (~ 2020) 


