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Abstract

The Atmospheres Node of the International Outer
Planets Watch (IOPW) is aimed to encourage the
observations and study of the atmospheres of the
Giant Planets. One of its main activities is to provide
an interaction between the professional and amateur
astronomical communities maintaining an online and
fully searchable database of images of the giant
planets obtained from amateur astronomers and
available to both professional and amateurs [1]. The
IOPW database contains about 13,000 image
observations of Jupiter and Saturn obtained in the
visible range with a few contributions of Uranus and
Neptune. We describe the organization and structure
of the database as posted in the Internet and in
particular the PVOL software (Planetary Virtual
Observatory & Laboratory) designed to manage the
site and based in concepts from Virtual Observatory
projects. The database is available in the following
address: http://www.pvol.ehu.es/pvol/

1. Introduction

The Giant Planets Jupiter and Saturn have dynamic
atmospheres with weather patterns that vary in time
in an unpredictable way. Studying the recurrent
changes and activity of these atmospheres require
almost continuous observations of the planets. Large
convective storms leading to planetary scale
disturbances, color changes, mergers of large-scale
vortices have been observed by amateurs around the
world many times discovering the onset of these
atmospheric changes. Besides the atmospheric
phenomena Jupiter has been hit three times by small
solar system objects in the last 3 years with all the
impacts being discovered by members of the amateur
community [2, 3]. Adding to the original discoveries
of these changes the popularization of planet imaging
between amateurs has led to an impressive
improvement in the temporal sampling of images of
Jupiter and Saturn that allow studying these changes,

the unexpected impacts and to follow the overall
activity of these planets.

2. The IOPW-PVOL database

A recent and comprehensive description of the
database is provided in [1]. The database contains
more than 10,000 observations of Jupiter since 2000
and 2600 image observations of Saturn since 2001.
The number of observations increases as a power law
and doubles every 5 years. To give a simple
numerical example there are 715 images of Saturn
latest GWS covering the December 2010-May 2011
time period [4]. The images in the database can be
used by any amateur or professional astronomer.
Figure 1 shows an example of the online search
engine that allows selecting data. Figures 2 and 3
show the kind of retrievals that can be
instantaneously produced by the PVOL software
managing the database.
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Figure 1: An example of a typical search that can be
done online using PVOL.
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Figure 3: Example of the first image on the list above.

Image from Efrain Morales observing from Puerto
Rico.

3. Observers

Individual observers can register in the system and
upload their images to the database. Alternatively
they can send their observations by e-mail to
iopw@Ig.ehu.es. More than 170 individual observers
contribute their images. They are distributed around
the world as shown in Figure 3. They also contribute
to other databases such as ALPO-Japan or the
database maintained by the British Astronomical
Association and several astronomical imaging forums
in different countries. Many of these observers are
able to provide their original video captures of the
planet and their original data for calibration purposes.
The quality of the observations varies from one
observer to other depending on the telescope, camera
used, atmospheric seeing, altitude of the planet and
experience but a general steady improvement is
found for contributions from individual observers.
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Figure 3: Location of IOPW-PVOL active
contributors. Size of the spot is a measure of the
number of contributions incorporated in the database.

4. Summary and Conclusions

The PVOL database of IOPW observations of the
giant planets is a powerful tool for exploring the
variability of atmospheric phenomena in the Giant
Planets. It grows from a large team collaboration.
The quality of the images continuously improve as
many of the regular observers have the skill,
knowledge and experience to produce images of the
planets that are in many cases only limited by
diffraction of the small telescope apertures.
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