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Assigning DOIs to existing databases using institutional repositories as a landing
page

#Shun Imajo’»23%), Ayako Matsuoka®2:34), Hiroaki Toh':2*4)| Toshihiko Iyemori®»?:3:4)

(IWDC for Geomagnetism, Kyoto, Kyoto University,(>Kyoto University, ®DACGSM, Kyoto Univ.,(*Kyoto Univ.,

In response to the recent demand for data traceability, institutional repositories (for example KURENALI, operated by Kyoto
University Library), which can upload data on and assign their digital object identifiers (DOIs), have become common. How-
ever, existing databases and large data could not be assigned DOIs in this procedure. Therefore, the authors, in collaboration
with Kyoto University Library, implemented a new way of using KURENAI, in which only the landing page is created and
published on the KURENALI system, and data can be obtained from the link to the databases that are published independently.
The only task on the researcher’s side is submitting the metadata of data to be assigned DOI. The first DOI in this practice
has been assigned to the ASY/SYM geomagnetic index, and the corresponding landing page has been created on KURENAL
Such use of institutional repositories facilitates the assignment of DOIs to data because researchers need less effort to assign
DOIs and can use their own published database.
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Recent progress in promoting the digital data accessibility at Kakioka Magnetic
Observatory

#Seiki Asari'), Shingo Nagamachi®)

(1Kakioka Magnetic Observatory, IMA

All through its centennial history of geomagnetic and geoelectric observations, Japan Meteorological Agency (JMA)
has recorded the nation’s reference data acquired at its magnetic observatories, distributing them to both domestic and
international academic communities. Its high-precision data have contributed to researches in the fields of SGEPSS
extensively, ranging from the geomagnetic pulsation to the secular variation. In coordination with the recent acceleration of
the trend of the open science, Kakioka Magnetic Observatory (KMO) has started an effort to sort out its own geomagnetic
and geoelectric observation datasets

+ Digital numerical data of various observations

+ Catalogs of past geomagnetic phenomena

+ Scanned images of analog records

and their meta information so that their accessibility is enhanced. As an achievement, we have delivered two pub-
lications in a data journal regarding the historical geoelectric observations, and also have completed the task to mint
the digital object identifier (DOI) to all the 73 datasets that KMO provides (List of data DOIs: https://www.kakioka-
jma.go.jp/info/datadoi/20220120_Data_DOI_List KMO.pdf). Furthermore, it is now ready to release the 1-second magnetic
data (1983-1993) that were digitally recorded in the original observation in the 1980’s.

In this presentation, we introduce the progress of our effort to consolidate datasets for better availability, including the
granularity selection of the datasets for the DOI assignment, as well as reporting the number of citations with the DOIs as
of a recent survey about half a year after their registrations. Positive referencing of those DOIs can expedite utilization of
the data, favorably allowing KMO once again to receive acknowledgement as one of the major producers of geomagnetic
and geoelectric data. The KMO datasets are downloadable at it official portal “Digital Data Service” (https://www.kakioka-
jma.go.jp/obsdata/metadata/en/) and "Monthly Data Viewer” (https://www.kakioka-jma.go.jp/obsdata/dataviewer/en).
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DOI minting and data citation promoted by ISEE
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Maeda®), Tomonori Segawa®), Fusa Miyake!), Keisuke Hosokawa® , Satoshi Masuda™, Atsuki Shinbori®), Yuichi Otsuka?),
Kazuo Shiokawa®), Kazumasa Iwai'®), Shinsuke Imada''), Haruhisa Iijima®), Takefumi Kaneko'?), Kazuhisa Tsuboki®),
Takenori Kato®)
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Univ.,("?Lockheed Martin Solar and Astrophysics Laboratory

Since the Institute for Space-Earth Environmental Research (ISEE) of Nagoya University obtained a regular membership of
the Japan Link Center (JaLC) in 2020, we have continued to register, and update if necessary, digital object identifiers (DOIs)
for scientific data archived by the institute. A total of 58 datasets have their citable DOIs so far and their online landing pages
provide the essential information on the datasets including DOIs, basic metadata, and the direct links for accessing the online
data repositories. Among the newly registered datasets since last year include some higher-level observation data of geospace
plasma obtained by the Arase satellite (10.34515/DATA.ERG-04004, 10.34515/DATA .ERG-04005) as well as the non-linear
force-free field (NLFFF) of solar active regions archived by the Hinode Science Center at ISEE (10.34515/DATA.HSC-
00000). As a result, an increasing number of journal papers and other literature have cited those ’dataset DOIs”, leading
to a broad recognition of scientific data products distributed by ISEE and collaborating research institutes and universities.
Having engaged in the above activity, we are aware that some researchers have difficulty editing XML files from scratch that
are used for DOI registration. For easing the preparation of designated XML files, we have recently developed a web form
written in Javascript that allows researchers and data curators to generate a necessary XML file by just filling in boxes on the
web form with necessary information on the dataset. In the presentation, we report the status of our DOI and data citation
activity and further discuss the best practices and lessons from it.
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Status of consideration of introducing DOI at JAXA
#Mari Aida®, Haruhisa Matsumoto®, Shun Imajo? Nana Higashio'), Yugo Kimoto')Masahito Nose?)
(1JAXA,?Kyoto University, ®Nagoya University

The Space Environment Group of the Japan Aerospace Exploration Agency (JAXA) is developing instrumentation to
investigate the space environment, measuring such properties as changes in radiation and magnetic fields. We also maintain
a database to archive data acquired from this equipment. This database is called the Space Environment and Effects System
(SEES).

However, with the recent expansion of business activities into space, the number of people interested in space environment
data other than researchers is increasing. Thus, there has been an increasing need for the public release of satellite data.
Moreover, recent years have seen a tendency to clarify the source of cited data used in research papers to prevent research
misconduct.

However, current SEES data have different calibration levels for each type of satellite component, and data are updated
daily. These factors make it difficult for users to identify the types of data they need.

To solve such problems, Institute of Space and Astronautical Science (ISAS), introduced Digital Object Identifiers (DOIs)
in 2007 and has been releasing data to the public. DOIs are assigned to scientific papers and publications to help readers
visualize satellite data cited as research results. In addition, using DOIs in a paper improves the database of researchers who
have used the data and provides the data usage rate. Therefore, in addition to ISAS, to implement this database handling
method in other departments, member names registered with the Japan Link Center (JaRC, a DOI registration organization in
Japan) have been unified within JAXA.

Following ISAS, SEES managed by the Research and Development Division and Earth observation data (G-Portal) of
Space Technology Directorate I are being made publicly available through the data policies and the assignment of DOIs to
various data. In this presentation, we will report on the progress of each department toward this public release.

FHIMZZR TR IR JAXA) IFZEBHFEE P DBREE I X, FHIBSHRRmSs O £ F 72 ¥ O FHEREGE 2 B L L
7B 2L TW5, 518, R LALBRIKEGEY? 57— X 2HUSB X UOEMET 2 - DI FHRE TGRS X
7 2 (Space Environment and Effects System; SEES) O 617> TW5, W5, FHEHXOEFMIIEY, FEENIAL
HTHFHERET — 2L E SO —F —2HIMERICH D, BARBTT -2 EeHMHTIHINE Ko7, B
2, EETIE, MIEARER Do, R REWCHA LT =& D5IHIT %, #XPIIBHEL LR TR & 720
MAEE>TWVW5B, LHL, BIED SEES OF — &%, HEOHECHER Z L ITRIELVNVRERRZ72 TR, HA
T=ADEHEINDE D, 2=V —PEET — X2l T 2 DICHEERIRIUC D - 72,

Z O &5 AR ENT 7 EU D A e LT, JAXA OFEFRO—DTH 2 FHEEMSLHT (ISAS) T, 2007 £ XD
TRV TY = MihlT (Digital Object Identifier; DOI) ZEA L7 — X DRNHZFEEL TWb, —&HIZDOI &5
ZE, FCPHRY R I 53 5 2 THIGMTWS, 77— XZDDHDIZ DOl #2135 22T, FFRLLEED HH
BLAET—RZ0bDZMEMRE LTHRZZMTE S, $, 2—F—2FH7 -4 DOI Z#XFTIHT Ik
T, T2 %2HALEMEERT - ZOHHAREF —ZRX—2{LTEB XY v biH 2, £IT, ISAS DISDHERC
BWTH, FAMRT—XR—2OBMD RV IEEEMT 272012, 20K, HAICB 2 DO HEMETH 5 Y v X
VY7t &— (JaRC) ICBHFFORBAFEL TTHMZEIIIH RN 1T — L. BIRATI, ISASIZ5| &, b
JERAFEERIIARA 3 % SEES & 8 —FHEAMEM 2MRA 5 2 HEREIH 7 — & (G-Portal) I2DWT, 7—&XKY > —DK
EBLY BT —21C DOl 2532 2T, ~RAMZED TS, KFEERTIE, —RABEIAENT 7S OHEW IR
BUTDOWTHE T %,



R011-05
C215 111/7 AMI1 (9:00-10:30)
10:00~10:15

GAIA ¥ S 2L —3 3 Y5 —4®IUGONET - DOI E43IK:R & S8 D5HE
Hlre ;ﬁ}'i Dok T2, 81 w2, =4 WE 2 R 0, HiE 8, 668 B0, B RE D, Al
B

O FEHOE ST Ze RS, 2 UK - B - iR, O BB K - BT, il BRI R BRI 2277, &K - i, (ONICT

IUGONET metadata and DOI registrations of GAIA simulation data and future
plan
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The Ground-to-topside model of Atmosphere and Ionosphere for Aeronomy (GAIA) is an Earth’s atmosphere-
ionosphere coupled model that treats seamlessly the neutral atmospheric region from the troposphere to the thermosphere
as well as the thermosphere-ionosphere interactions, including electrodynamics self-consistently. Basic parameters
for mesosphere, thermosphere, and ionosphere regions simulated by GAIA are archived and published at the website
https://stage.nict.go.jp/spe/gaia/data e.html. Not only developers but also domestic and foreign researchers access and
analyze the dataset targeting various phenomena.

Now we are working to register GAIA data into IUGONET (Inter-university Upper atmosphere Global Observation
Network) metadata system and apply DOI (digital object identifier) publication. IUGONET is developing a comprehensive
database for various observation data of upper atmospheres achieved by a global ground observation network. Although the
simulation outputs by GAIA are not observation results, they have a complementary role to deepen the understanding of the
observation results and nature. We consider the registration is useful way to inform the dataset widely. We plan to use the
conversion system from the [IUGONET metadata to DOI registration, which is already under working.

In the approach to the registration, we found difficulty peculiar to simulation data. Since the [IUGONET based on the
schema SPASE-2.2.6 is for observation dataset, there are not applicable parameters for the simulation data, e.g., “observa-
tory” information. The SPASE prepares Simulation Extensions as a schema for models. If registrations of simulation data in
our fields progresses in the near future, it is desired that this schema will be available in [IUGONET or its advanced version.

IUGONET maintains and provides analysis software SPEDAS / UDAS. Usability of GAIA data in the software is also
being developed thanks to the effort of [UGONET members. Registration and these efforts will be introduced in this
presentation.
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Survey of personal data repositories
#Yukinobu Koyama®)
(KUTC

In recent years, data publication is a hot topic. Professional researchers affiliated with research universities or national
research institutes can publish the data which obtained as part of their work from the research institute. Then the data obtained
as a researcher can be published from their institutional repository. However, data publication is a hurdle for professional
researchers belonging to small universities and KOSEN who do not have such backing, as well as researchers outside the
field. In this paper, we will present the results of a survey of data repositories that can be used by individuals.
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Operation of the Earth and Planetary Science Visualization Database Using Open
Data

#Akinori Saito?, Yoko Odagi®, Takuya Tsugawa®)

(IDept. of Geophysics, Kyoto Univ.,?WDC for Geomagnetism, Kyoto Univ., ®NICT

A database of the earth and planetary science visualization, Dagik Earth, has been developed and operated by a group
of scientists, educators and engineers since 2007 [1]. Software for the three-dimensional presentation of the global science
data has been developed and provided for the educational and/or scientific use with free of charge. The software projects
the visualizations of global science data on a spherical screen with a PC projector. The visualizations are also used to make
hand-made globes. Sheet of the visualization is sticked on a plastic ball to make an ”analog” globe. More than 150 types of
the earth and planetary science data and social data has been visualized by the Dagik Earth project. Types of the copy right of
the science data are various, though most of them are open data. The authors of the visualizations are also various. While the
usage of the visualizations and software of Dagik Earth is limited for scientific and/or educational activities, there are some
demands to use the Dagik Earth products for the other purposes. Dagik Earth’s openness whether to allow commercial use
has been discussed. Creations of new visualization are important to fill the demands from classrooms and science museums
because there are large gaps between the state-of-art science data and fields of education. Open data and systems to find the
open data is crucial for these creations. Maintenances of the visualization is another issue. The visualizations are expected
to update in every three years or so because young learners tend to consider data from five years and more ago as old data.
Dagik Earth uses databases that retain data for long period and recent data. Dagik Earth is trying to connect recent scientific
output with educations in schools and museums. It is based on and benefits from open science data. Lessons learned during
its 15 years operation and its future plan will be discussed in the presentation.

[1] Dagik Earth, https://www.dagik.net
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The data management of the SuperDARN network - present status and future

perspective
#Nozomu Nishitani®), Akira Sessai Yukimatu®-?), Tomoaki Hori®)
(1ISEE, Nagoya Univ.,?NIPR/SOKENDALI

The Super Dual Auroral Radar Network (SuperDARN) is a network of high-frequency (HF) radars located in the high- and
mid-latitude regions of both hemispheres that have been operated under an international collaboration joined by more than
10 countries. The radar network has been used to study the dynamics of the ionosphere and upper atmosphere on a global
scale with a temporal resolution of at least 1 to 2 minutes. As of Aug 2021, there exist a total of 38 SuperDARN radars (24 in
the northern hemisphere, and 14 in the southern hemisphere). The rawacf data, containing Doppler spectra information, have
been published with DOIs since 2021. The present status and future perspectives of the data management of the SuperDARN
network will be introduced.
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Development status of the database system for EISCAT 3D radar
#Taishi Hashimoto®, Yasunobu Ogawa®), Koji Nishimura?), Hiroshi Miyaoka')
(INIPR,(?RISH, Kyoto Univ.

EISCAT_3D is an international research infrastructure consisting of three (or five in the final design) phased-array
incoherent-scatter radars in the northmost areas of Norway, Finland, and Sweden. The radar system will cover vast research
fields, including studies of the atmosphere and near-Earth space environment, the solar system and radio astronomy, space
weather forecast, and space debris monitoring. The EISCAT_3D is planned to start its operation in 2023.

The EISCAT_3D is different from the current EISCAT radar system in many aspects, and thus special considerations are
needed for its database system. The multistatic configuration and rapid beam scanning capability of EISCAT_3D enable
volumetric and interferometric imaging with broad spatial coverage in fine resolution. Data products from all sites are then
collected via an optical fiber network for further processing, and final data products are registered on metadata catalogs.
Since EISCAT_3D is designed to operate all the time remotely, data processing and metadata management must be fully
automated, and the database must handle huge physical storage. Also, in contrast to the current EISCAT database, users who
have access rights to the data must be strictly controlled for security reasons.

To fulfill these specifications, we have been reviewing software for metadata catalogs and distributed file storage systems.
In this presentation, we will report the current development status of the database system of the EISCAT_3D.

AFHF T, EISCAT3D L — &K —DF — Z X — ZBFEIRTUCOWTEHE T 3,



R011-10
CRi%5 1 11/7 AM2 (10:45-12:30)
11:30~11:45

INRIBERZICH T MBRIRIAFA T -2 I R—I XY FOBRREFRE

#EAL A D, FHE OBRT D MG e, A FET Y MU MGG Y, B B O RO HER D, B Rk
8) Jaquiery  Peter”)

(UMY EBE TR BB v & —, @ JhE G JuimE oA, TR, EdR, 2ok - S, (7 15E
(SRR, 2T O X =—F VKX

The data management and maintaining observations of the New Zealand magne-
tometer network: Practical examples in small university

#Yuki Obanal), Satoko SaitaQ), Yoshihiro Ka.kinami3), Mariko Teramot04), Keisuke Hosokawa5), Masahito Noseﬁ), Kaori
Sakaguchi”), Kazuo Shiokawa®), Peter Jaquiery®)

(1i_SPES, Kyushu Univ., 2NITkit, 3Hokkaido Information University,(4Kyutech,(5UEC,(6ISEE, Nagoya Univ.,("NICT,®ISEE,
Nagoya Univ.,? Dunedin Astronomical Society

Based on the achievements of more than 10 years of geomagnetic observations managed by a faculty member of a small
university, we will report on the current situation and issues of the observation from the perspective of data management.

The New Zealand geomagnetic observation network was established in March 2011. The acquired geomagnetic data are
managed by the PI of the magnetometer network and provided on a request basis, and are also published as part of the
Nagoya University ISEE magnetometer data.

Since the PI of the magnetometer network was an individual researcher working at a small private university, she has
been assisted by collaborators outside the university in installing and maintaining observation equipment. In addition, she
experienced an asset transfer issue and the closing of the observation network homepage associated with her switching
university. In that process, problems have become clear in terms of continuing observation activities at small universities and
the stable and long-term storage and disclosure of the data as human intellectual property.

We will introduce the current status and problems of the data management system of the above observation network, and
future issues.
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Development of the cross-disciplinary data publication platform AMIDER
#Masayoshi Kozai®), Yoshimasa Tanaka':?), Shuji Abe®), Yasuyuki Minamiyama®), Atsuki Shinbori®)
(IPEDSC/ROIS-DS, ?NIPR/SOKENDALI, i-SPES, Kyushu Univ.,(*NII,(*ISEE, Nagoya Univ.

In order to promote cross-disciplinary research and data-driven research, it is essential to arrange an environment to handle
scientific data from various fields in an integrated manner. The Polar Environment Data Science Center of the Joint Support-
Center for Data Science Research (DS), the Research Organization of Information and Systems (ROIS) aims at promoting
the publication and use of scientific data obtained from research activities of the polar science community. One of the key
pillars of the PEDSC is development of the AMIDER system, which will enable a cross-disciplinary overview of scientific
datasets in various fields. Application of the AMIDER to a wider scientific fields beyond polar science in the future is also
considered. Our design concepts are:

- Present datasets in various formats and fields, such as space science, geoscience, and bioscience, in a uniform design and
interface.

- Enhance accessibility and usability of scientific datasets by adopting a general web design used in e-commerce, etc.

In this presentation, we will report on the system design, development, and data preparation status of the AMIDER.

The uniform and user-friendly design appears in the display of dataset list consisting of thumbnail images and snippets.
The snippets are made as simple as possible so that even non-specialized users can imagine the contents at a glance. The top
page consists of this data list display, category filters, and search box. Page transition to each dataset page is designed to be
realized with a minimum operation of users.

Each dataset page consists of the main image, datafile download interface, data plots, list of related datasets, and metadata
table. These Ul parameters (datafile format, etc.) can be customized in a configuration file for each dataset, enabling a uni-
form UI design to cover various datasets.

The design and operation system are developed so that the accessibility to the datafiles of each dataset is also enhanced.
Each datafile is placed in a repository of each research institute, and the AMIDER system acquires the URI. By our careful
data curation and support, the datafiles are prepared in a uniform format as much as possible. Common Data Format (CDF)
and Network Common Data Form (NetCDF) are the primary data formats. This strategy makes it possible to provide the
format conversion function with AMIDER.

This design and operation system has also achieved the presentation of related datasets which have relatively high correla-
tion scores with the respective dataset. The AMIDER system reads the datafiles of each dataset and calculates the correlation
score between the datasets. Each dataset page presents related datasets based on this score and induces “walk-around”
between datasets. The correlation coefficient and Earth mover’s distance are used as the correlation score. Further enhance-
ments of the functions are possible by implementing batch programs in the future.

Scientific datasets of geospace, meteorites, earthquakes, meteorology, oceans, and biology will be registered, and test oper-
ations will be conducted this year. Further optimization will be made based on the results, and we will prepare for the public
release in 2023.

The AMIDER project will provide a platform for wide-field researchers or non-specialized educators to discover and use
scientific data based on their interests. It will also enable a “walk-around” experience between datasets and create a cross-
disciplinary research opportunity.
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Management of science data from the Arase satellite by ERG Science Center
#ChaeWoo Jun®), Yoshizumi Miyoshi®), Tku Shinohara®), Tomoaki Hori!), Satoko Nakamura®, Masafumi Shoji"), Tomo
Segawal), Masahiro Kitahara®), Shoya Matsuda®), Shun Imajo®), Satoshi Kurita®, Kunihiro Keika”, Mariko Teramoto®,
Kazushi Asamura?

(1ISEE, Nagoya Univ., 2 ISAS/JAXA,®Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.,(*Kanazawa Univ.,®WDC for Geo-
magnetism, Kyoto, Kyoto University, *RISH, Kyoto Univ.,("University of Tokyo, ®Kyutech

Data science is a rising modern technique to demonstrate meaningful information from numerous data sources. For exam-
ple, machine learning based on big data is used for the forecast of variations, classification of events, etc. Recently, IHDEA
(International Heliophysics Data Environment Alliance) has been an international framework to discuss the data environment
for the heliophysics community, in which JAXA/ISAS and ISEE, Nagoya University have participated as bureau members
together with NASA and ESA. In IHDEA, the importance of common data format, well-defined metadata, and integrated
analysis tools are reinforced and a significant effort is also made to discuss and identify techniques and applications that
should be recommended as a part of the community standards. In this presentation, we review the activities of the ERG Sci-
ence Center (ERG-SC), which is operated by ISEE, Nagoya University, and JAXA/ISAS. ERG-SC provides the science data
files in the common data format (CDF) for the Arase satellite, ground-based observations, and simulation. By incorporating
the community needs, the science center has developed and maintained a software module for the ERG project data that
works with IDL/SPEDAS and Python/PySPEDAS. We also present the activities for the development and management of the
Arase satellite data, ground-based data, and simulation data, as well as a topic of data DOI, and discuss the future directions
for international collaborations of data science in heliospheric system science.
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Future plan of IUGONET project

#Yoshimasa Tanakal), Atsuki Shinbori®), Shuji Abe®), Satoru UENO%, Shun Imajo®, Masahito Nose®), Fuminori
Tsuchiya”
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Univ.,®WDC for Geomagnetism, Kyoto, Kyoto University,(GISEE, Nagoya Univ.,("Planet. Plasma Atmos. Res. Cent.,
Tohoku Univ.

The Inter-university Upper atmosphere Global Observation NETwork (IUGONET) project has supported data publication
and sharing in the field of the upper atmosphere, developed research infrastructure such as metadata databases and integrated
data analysis tools, and held data analysis workshops so far. These activities have promoted a variety of collaborative
research and resulted in the publication of more than 180 peer-reviewed academic papers and dissertations, including
acknowledgments to [IUGONET. In this presentation, we present the future plans of this project.

We plan to (1) strengthen international collaboration, (2) increase sharing solar-terrestrial physics (STP) data in Japan and
overseas, and (3) establish a Digital Object Identifier (DOI) minting system. As for (1), we plan to add the metadata elements
newly created by IUGONET to Space Physics Archive Search and Extent (SPASE), which is the standard metadata format
for space physics data, in collaboration with the SPASE consortium. In addition, we will register the IUGONET metadata
to the Heliophysics Data Portal to make them searchable in the portal. Furthermore, we are preparing the application for a
network member of the World Data System (WDS). Regarding (2), IUGONET will support the publication and sharing of
data obtained by research groups and projects in the field of STP in Japan and overseas. In particular, IUGONET will play a
key role in sharing data obtained by a large research project ’Study of coupling processes in the solar-terrestrial system”. Our
important task is to support the release of data acquired by the EISCAT_3D radar, the Equatorial MU radar, and the global
ground-based observation network. In order to efficiently search, visualize, and analyze these large and diverse data sets,
it is necessary to enhance the metadata database, IUGONET Type-A. In addition, we are currently developing the plug-in
software for a Python-based analysis tool, PySPEDAS, and are aiming for an early release of it. As for (3), the activity in
assigning DOIs to research data is recently becoming common. Thus, we plan to construct a system that can mint DOIs for
research data using the IUGONET metadata. This system will enable the smooth assignment of DOIs to a large number of
upper-atmospheric data registered in [UGONET Type-A.
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Research data management and sharing and future direction of the science
#Yasuhiro Murayama®)
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In the international trend of promoting "Open Science” movement, sharing of research data and research software as
academic achievement like academic papers are being discussed. Since the invention of the academic journal by the Royal
Society, UK, and others in 1665 based on the print press technology invented by Gutenberg, research papers have served as
the basis of scholarship and academic achievement. Today, academic data is also considered to be the basis and infrastructure
of research as well as critical research output. New academic research system and infrastructure are required in terms of
changes of technology (computer and network infrastructure etc.), cultures of scientific societies and academic community,
etc., like in the "first open science” revolution in the 17th century. In this paper, the author would like to give a brief overview
of the history of science methodology, and then would like to discuss the future of academic research ecosystem involving
paper/data/material and their importance in the today’s and future academia in scientific fields related to SGEPSS, as well as
for sustainability of the global society.
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Rubric development for improving research data management skills and educa-
tion (2)
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It is becoming more common to be required to have access to the data underlying the treatise when submitting it to an
international journal, and also in terms of research integrity and the process of obtaining research funding. The need for data
disclosure is rapidly increasing, and both researchers and students are under pressure to respond. Research Data Manage-
ment (RDM) is something that any researcher does, but the quality of that skill should be related to the efficiency and results
of research, and the Kyoto University Academic Data Innovation Unit is carrying out activities to improve the situation of
RDM on campus and to help promote research. As part of this, we are also developing rubrics for improving RDM skills or
teaching. In this presentation, we will introduce rubrics with the field of earth and planetary science in mind and compare it
with other disciplines including humanities. We will also introduce the preparation status of learning contents.
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WDS Asia-Oceania Network: Promoting a Regional Open-Science/Data Activi-
ties

#Takashi Watanabe!)

(INICT

The WDS Asia-Oceania (A&O) Network is a platform to reinforce capacity-building activities on data led by the WDS
community in the A&O area to create a collaborative network to reinforce local-based efforts on the preservation and the
provision of science data. This activity has been initiated when the WDS International Programme Office was hosted by
the National Institute of Information and Communications Technology (NICT) in Tokyo, Japan, from FY2011 to FY2021.
During this interval, international conferences on the current status of data-related activities in the A&O area were held three
times (2017, 2019, and 2020, respectively. Through these activities various problems were found in the current status of the
Open-Science/Data activities in the A&O area, e.g. weak infrastructure on data managementl. As an action to resolve these
problems, the WDS community in Japan is preparing a website2 to support grassroots activities by unifying efforts to create
a collaborative network among data repositories and data-oriented scientists having sympathy for the endeavor of WDS.

1https://takashiwatanabe.wixsite.com/wds-japan

2https://takashiwatanabe.wixsite.com/wds-asia-oceania

2011-2021 FEEICH - T, FED WDS HIE 7075 24 7 4+ X (WDS-IPO) # KA M L7zZ 2K LT, 7
7« A7 =7HE (DUF A&O) 12 WDS 2y U7 7 — 2 B o SR oENE iz, £ 2 THARY
MRHBRFEEZESR WDS /NEES L WDS-IPO & DI & b, 2017-2020 DZ4EIC 2 [A]) WDS A&O Conference %
BUEBEMAER ML, WDS ITAX Y AN=723T#H<. [HWDC RV RS U WDS KBELEROT—X U KRY
FMVFICKD a3 227 4 OFBEED TR 1, 20101 FHFTEIITON A&O HIBIZBIF 2T —X VAKRI b Y
DTHAETIE. FCHEE 7 Y 7HEEICBOTEHI L TWR URY MY DFREIE. ERRBECREEEO T — X %2R
B3 2 BUFHRE R, XD BUFROMERBRNIEE 7 — X O RNBISEASICR o, SN X - TR SN2 7 -2 %%
HTAMT 2 L9527 —X13,. BEEDIHERZY., M —HOMESTHICRONTWE Z e ohrolz. L LEIETIE,
EF# 7% Open Science I[N 72 iRAUC - T, FHCHE 7 ¥ 7 #EICB W T, UNESCO % OECD F# D Open Science
SHGHHRL DBAF%°. Open Knowledge 72 ¥ DERHIAIC L 2 7T v b 7 3 — 2 ODEENZHICHEADOH B, vl —
7D &S5z, BRIMFT Open Science 7’7 v b 7 4 — L FHEE L1263 R o4, 2010 EABHTE 2 I3KERICHEEZDD L
TW3 2, LLF—XICELTIE. kD SNFNEATWEBIEER T — 2R TR TH D, IEF—KIIIFLA
YRR (F—RRAR—ZABHEINTVRNT Iy b7+ =255V, I ORFUIHIBUC BT 2 FEiEBIR
DI E KL TE D, Open Science IEFIHMHERE T 210N T, WEIN D HAICEIK Z e BHfFIN 25, WRE
W7 — X RBNCHANT 3 7-01iF. BN @ E»2 e hrsERE: Bbh b, 7% ECEIF 5 Open Science JEEIAH,
& I IGEIFEBE O ETENIATONDE LDk d e, T—XERDOT2 2 BEP#HLLLo72D, T—FKY—DFR
H—RCOMERREET BB THINELD, RED WDS O & 5 REEF — Xk & 2 EERA DS NET
H3, DIEOB DS, WDS A&O Network @ & 95 RiEE %2, BAEE L THRINICEEIETT ZePEELED
Nz, BERETEHTIX A&O FETHE A OBHIT — X OEEMTHhI TV S 728, ERREHEIC X - TEEHlT— X OBHIR
% NHEBROREHELED 2 Z ik, BRWITHEAICKZ D2,

1https://takashiwatanabe.wixsite.com/wds-japan (WDS /NEBRRERY 1 +)
2https://takashiwatanabe.wixsite.com/wds-asia-oceania (WDS A&O Network FAE&H 1 +)
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Practical metadata management in space physics

#Masahito Nose!), Atsuki Shinbori®), Yoshimasa Tanaka?), Shuji Abe®), Satoru UENO%, Shun Imajo®), Takeshi Sagara®,
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Metadata refer to data that explain data themselves or contents of the data. Database of metadata makes it easier for
users to search for data they need, to obtain detailed information about data, to find the way to obtain data, and so on. Our
latest activities regarding metadata are threefold as follows. In presentation, we will talk about lessons learned during these
activities.

(1) In the Inter-university Upper atmosphere Global Observation NETwork (IUGONET) project, we have been creating
metadata for ground observation data in space physics and populating metadata into the database that we developed since
2009 (http://www.iugonet.org/). The number of metadata stored in the database has reached approximately 1200. These
metadata followed the IUGONET metadata schema (or data model) version 2.2.6.1, which is an extension of the SPASE
(Space Physics Archive Search and Extract) metadata schema version 2.2.6. However, these metadata schemas were defined
in 2015 and are out of date; it needs to be updated based on the latest version of the schema. The metadata should be
converted to those following the latest schema, which includes new elements such as DOI and ORCID. We defined a new
IUGONET metadata schema, version 2.4.0.1, based on the SPASE version 2.4.0, and have completed the update of our
metadata database in cooperation with data providers.

(2) We worked with the SPASE consortium about the next version of SPASE schema to include a new element that can
describe a region of space, because this element is particularly important for describing ground observations. This new
element is going to be incorporated into the next release, version 2.5.0. The draft of this new version is now online to ask for
public comments.

(3) Our most recent work includes conversion of metadata from one schema to another schema, that is, metadata mapping.
In the field of space physics, the SPASE schema is de facto standard, while the JPCOAR (Japan Consortium for Open Access
Repository) schema is widely used for scholarly communication and data publishing in Japan. In order to make our metadata
searchable from a wider community, we plan to develop a mapping table from SPASE to JPCOAR, to convert our metadata
to those in the JPCOAR schema, and to register them in an institutional repository.
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Efforts of Nagoya University on archiving and publication of university academic
data
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Currently, there is a rapidly growing need to create a system for archiving and publishing academic data at universities. On
the other hand, data storage environments do not always accommodate the diverse types and capacities of academic data, and
various innovations are required. From FY2021, a group at Nagoya University that consists of the Institute for Space-Earth
Environmental Research (ISEE), the Nagoya University Library, the Information Technology Center, and the Information
Strategy Office, has conducted, 1) archiving scientific data using cold storage (optical disk), 2) developing metadata of
scientific data. In the former case, we have used high-capacity optical disks as long-term storage devices to copy data. For
the latter, in cooperation with IUGONET, we have updated the general-purpose metadata schema, assigning metadata and
minting DOIs to scientific data. We also identify necessary functions required by Nagoya University and academic institutions
in the future (see Nose et al. in this SGEPSS). In this presentation, we would like to report on these efforts and discuss the
future directions with other universities and institutions.
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Discussion of data utility in the international organizations related to space
weather
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Discussion of Data sharing has been activated in several international organization related to space weather. I would like
to introduce two specific examples in my presentation.

One is the discussion of harmonization of providing space weather information in ICAO. ICAO has started the space
weather service for safe and stable civil aviation since 2019, and now four global centers take responsibility with two-week
rotation. Each center uses their own model and database which can cause to provide different information among the centers.
To solve this issue, we now have some trials. One is to compare the results of radiation in specific events. Because the
threshold for radiation is set high (moderate: 30 p S/h; severe:80 [ S/h), the advisory has been provided only in few events.
We chose two events, GLE69 (Jan. 20, 2005) ,GLE70 (Dec.13, 2006) for the comparison. The results show qualitatively
similar tendency but quantitatively they could provide different advisories among four centers. On the base of this results, we
now discuss to improve each model. In addition, for HF propagation, we started to share real time observational ionosonde
data and global ionospheric models for harmonizing the ICAO advisories among the four centers.

The other is the discussion of collaboration among three space weather related entities, WMO, COSPAR and ISES
following the recommendation by UN/COPUOS. The standpoints of the three centers are different from each other, e.g.,
standard, academic and operation, and we hope to improve the action of data sharing and standard of data format with the
collaboration,
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