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Contribution to research data management in the field of upper atmosphere by

IUGONET project

#Yoshimasa TanakaAtsuki Shinbor?),Shuiji Abe?),Satoru UEN® ,Masahito Nos&
(INIPR/ROIS-DS/SOKENDAIZISEE, Nagoya Univi3ICSWSE, Kyushu Univt*Kwasan and Hida Obs. Kyoto Uni{?|SEE,
Nagoya Univ.

In recent years, research data management has become increasingly important for researchers because they are required t
properly archive, publish, and cite data when publishing research papers. The purpose of the Inter-university Upper atmo-
sphere Global Observation Network (IUGONET) project is to contribute to the creation of scientific results in the field of the
upper atmosphere by promoting the appropriate archive, sharing, and utilization of research data. To achieve these purposes,
we have been engaged in activities such as supporting the creation and publication of metadata, supporting the publication of
actual data, and developing visualization and analysis tools.

Metadata describes information of data such as data providers, repositories, usage policies, etc., and enables users to searct
and cite data. The IUGONET metadata was created based on the Space Physics Archive Search and Extract (SPASE) data
model to ensure high interoperability with other databases in the United States and Europe. So far, we have created and
published metadata for more than 1000 datasets in collaboration with Japanese universities, institutes, and various projects in
the field of solar-terrestrial physics (STP). It is recommended that the actual data be stored and published in file formats such
as Common Data Format (CDF), Network Common Data Form (NetCDF), and Flexible Image Transport System (FITS),
which are widely used in the STP field and have interoperability and machine readability. We have supported the release of
the actual data by providing the routines for the file format conversion and know-how that we have developed so far.

In order to promote the use of data, IUGONET have developed tools that enable to search, visualize, and analyze a wide
variety of data. The web service "lTUGONET Type-A” allows users to search, find, retrieve, and visualize data by using
the metadata. In addition, we have developed and provided a plug-in software for visualization and analysis with Space
Physics Environment Data Analysis Software (SPEDAS), an integrated analysis tool developed mainly in the U. S.. Since
SPEDAS enables comprehensive analysis of satellite and ground-based observational data acquired by various projects and
instruments, it is expected to increase the number of data users and efficiently produce research results. In addition, data
analysis workshops are regularly held to explain how to use these tools and data.

Future tasks of this project include the assignment of data DOIs from the IUGONET metadata, the development of analysis
software based on Python, and the international collaboration with the universities and institutes in Asia, Oceania, and Africa.
Since data citation is becoming increasingly common, the development of a data DOI assignment system using IUGONET
metadata is an urgent issue. In addition, the development of a Python version of SPEDAS, "pySPEDAS”, is underway mainly
in the U.S., and thus we are also considering to develop the plug-in for it. Such a free analysis tool is expected to be used
not only by researchers in the U. S. and Europe, but also by researchers in Asia, Oceania, and Africa, where the IUGONET
members are conducting international collaborative research, leading to the creation of scientific results.
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