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International trends of research data preservation/management and Open Science
—toward a deeper insight in the scientific society

#Yasuhiro Murayam@

ONICT

In recent years, the trend of "Open Science” and "Open Data” has been increasingly active in Japan, especially since the
agreement on open research data at G8 2013. Cabinet Office and the Council for Science and Technology and Innovation
(CSTI) have played central roles to it (a top-down approach) within the government. At the G7 Science Ministers’ Meeting
2016, the G7 Open Science WG was proposed by Japan and was agreed by the G7 ministers. Today in the United Nations,
SDGs, COVID-19, and Open Science have been discussed in the same conference as those are closely related to each othel
in important contexts.

While the author has participated in the activities related to the G7 and the Cabinet Office. he also recognized critical
importance of discussions and consideration of those topics in academic societies (whether we accept all or part of those
principles and practices in which way), and has been trying stimulation and advocacy for the community (even though he was
told to speak the same things all the time) because the way of the science has to be based on how the scientists consider the
future of science (as a bottom-up approach).

While Open Science includes the discussion of open access journals, the research data issue is especially emphasized in
international academic policies and government investment argument. In parallel with conceptualization of the FAIR data
principles (Findable, Accessible, Interoperable, Reusable)., an formerly often addressed phrase "Open as default” has devel-
oped and was formed into "As open as possible, as closed (secured) as necessary”.

On the other hand, changes in the data policies of foreign academic journals and publishers are having a significant impact
on researchers in Japan. This is not a temporary change of the international trend. For example, in the U.S., the Coalition
for Publishing Data in the Earth and Space Sciences (COPDESS), supported by the NSF and other organizations, has been
working since 2014 to get academic societies, academic publishers, research funding agencies, and other interested parties
together to discuss the future of the earth and space science data and publication activity. The journal policy change is not a
sudden mind change, but it is based on the long-standing discussions by international experts in those community. Not only
NSF, NIST, NIH, Royal Society, OECD, and ICSU (now ISC) etc. are aligned in this direction in principle. The policy of
requiring authors to publish papers and to request to place the data in an open data repository or at least compliant to the
FIAR principle has become an international trend, with no signs of disappearing..

While other countries including Europe, US and recently involving South America and Africa etc., research data reposito-
ries and data DOI registration have been developed, established and managed by investment of public bodies and academic
industries and data DOI registration. In Japan, the Science Council of Japan and other organizations have been discussing
the issue, but it is difficult to say that Japan has developed a sufficient data repositories and data management infrastructure
to immediately give such trustworthy services to the research community. The research community and academic societies
need to face the current status and future possibility of academic research in the digital age and need to try to consider how
we can develop scientists’ research environment in the btter way.

SGEPSS is a society that has been promoting cutting-edge activities to open up new science such as space flight vehicles
and large atmospheric radar etc.. It has been a long time since we were told that we live in an information society, and the
government’s policy to develop the society through digitalization can be seen in the 6th Science and Technology Innovation
Plan. Fruitful discussions is being expected in the science community.
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Data publication and data citation in SGEPSS: Its present status, practice, and
significance

#Masahito NosE, Yasuhiro Murayam&,Michi Nishioka?),Mamoru Ishi#),Koji Imai?), Takenari Kinoshité,

Yukinobu KOYAMA®) Takeshi Sagafa,Kazuhiro Hayashi,Junko Hashibd,Yoshizumi Miyosh?), Tomoaki Hor®),Seiki
Asari),Chihiro Tagd)

(1ISEE, Nagoya UniviZ2NICT,(3JAMSTEC{*KUTC,®Info ProtoéUniversity of Toyama Library”Nagoya University Li-
brary,

(8]SEE, Nagoya Univt?Kakioka Magnetic Observatory, Japan Meteorological Agency

In the field of geospace science covered by SGEPSS, "data publication” in a broad sense has been gradually promoted since
the mid-2010s by assigning digital object identifiers (DOIS) to research data. In Japan, 18 DOIs had been mint to data sets
held mainly by the World Data Center by 2017, and now DOls are further being mint to more data sets. On the other hand,
"data citation” in research papers, by which detailed information about the data used in the research and the data repositories
are properly referenced, has only just started. However, with recent changes in the data policies of academic publishing
journals, data citation is expected to be more common in the future. Data publication and data citation are a new practice for
many researchers in the field of geospace science, and consequently they are facing a lot of confusion. These new research
data management practices, and the long-term storage of data, which is rapidly growing in volume, require a different ap-
proach. In the presentation, some of our practices and related efforts will be introduced. We would like to emphasize that the
implementation of data publication and data citation, although it is time-consuming, can bring benefits not only to data users
as they can easily find research data, but also to data providers as they can measure their contribution in terms of the number
of data publications and data citations.
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An attempt to visualize data management activities in space science
#lku Shinohar®
(1ISAS/IIAXA

Nowadays, to satisfy user requirements of the enormous amount of space science data, the burden of data management
activities, such as the development, maintenance of data products and data services for users, is becoming higher and higher.
However, it doesn’t look easy to create new evaluation criteria for such data management efforts in the existing scientific
frameworks. Thus, we have been publishing a journal called "Journal of Space Science Informatics Japan” to provide re-
searchers with academically visualizing their achievements from their data management activities. In this presentation, we
will introduce our activity of the journal publishment and discuss the visualization of data management activities and their
effects.
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DOI minting and data citation scheme developed by CIDAS/ISEE

#Tomoaki Horl),Yoshizumi MiyoshP) ,Masahito Nos€,ChaeWoo Juh,Satoko Nakamura,Masahiro Kitaharf,Asayo
Maeda), Tomonori Segawa,Fusa Miyaké ,Keisuke Hosokaw#, Satoshi Masuda’) ,Atsuki Shinbor?, Yuichi Otsuk&’ ,Kazuo
Shiokawd) ,Kazumasa IwaP) ,Shinsuke Imada,Haruhisa lijima’, Takafumi Kanek® ,Kazuhisa Tsuboki, Takenori Katd)

(1ISEE, Nagoya UniV\2ISEE, Nagoya Univi}ISEE, Nagoya Univi}ISEE (°ISEE, Nagoya Univi®UEC("STEL, Nagoya
Univ.,®ISEE, Nagoya Univ?ISEE, Nagoya Univt!°ISEE, Nagoya Univ.

The Center for Integrated Data Science (CIDAS) in the Institute for Space-Earth Environmental Research (ISEE), Nagoya
University has become a regular member of the Japan Link Center (JaLC) in 2020 and registered digital object identifiers
(DOls) for scientific data archived by the institute. In the previous year, we minted DOIs for most datasets of the space
plasma, field, and wave data obtained by the Exploration of energization and Radiation in Geospace (ERG, also known as
Arase) satellite. A number of journal papers have cited thosataset DOIs” with version numbers of data that appeared
on the papers, establishing a scheme of the data citation guaranteeing the traceability not only to the datasets but also all
the way to single data files. This year we extend our efforts to other observational and experimental data that are mainly
obtained and/or managed by ISEE. Those that have been DOI'd so far include: Carbon-14 data of tree rings, aurora image
data obtained by high-time-resolution all-sky cameras on the ground, the catalog of solar flares based on solar observatories
in space. Through the work on them, we have obtained several practices and lessons on, for examples, how the suffix of
DOl is assigned for a group of datasets. In the presentation, we report the status of our DOI activity and further discuss the
practices and lessons that we achieved in terms of their applicability to datasets in other, neighboring science domains.
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Efforts of the ISEE, Nagoya University on archiving and publication of university
academic data

#Yoshizumi Miyosht),Masahito Nos®, Yuichi Otsuk&’, Takayuki Umed& ,Satoshi Masudd,Kazuo Shiokaw# ,Kazuhisa
Tsubok?), Takenori Katd) ,Kanya Kusan®, Tomoaki Hori),Satoko Nakamurfd,Masahiro Kitaharf,ChaeWoo JuHi,Haruhisa
lijima™

(1ISEE, Nagoya UniviZISEE, Nagoya Uni\’STEL, Nagoya Univ{}ISEE, Nagoya Univ’Dept. of Geophys., Kyoto
Univ.,’ISEE, Nagoya UniV{7ISEE, Nagoya Univ.

At present, there is a rapidly increasing need for archiving and publishing academic data, metadata, and DOI minting at
universities in the digital university framework. The data storage environment available for researchers at universities does
not necessarily meet the requirements for a wide variety of data with huge volumes that the researchers have to deal with
recently. The ISEE, Nagoya University, in collaboration with the Nagoya University Library, Information Technology Center,
and Information Infrastructure Subcommittee, has started a pilot experiment project for archiving and publishing academic
data based on the data stored in ISEE. The subjects of the experiments are 1) archiving of scientific data on the cold-storage
disks, 2) preparation of metadata and data DOI minting. About archiving of scientific data, large volume optical disks that
are available as a long-term storage device are used to copy academic data with a total volume of 1 PByte or more. The
demonstration experiment includes the future use-case of archiving the data files at the university, suggested by the university
library. About metadata and data DOI, we proceed with the metadata and the DOI minting by considering the future use-case
at the university. In this presentation, we report on these efforts and discuss the situation of other universities and academic
institutions.
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Toward the formation of the infrastructure for the accumulation and analysis of

atmospheric and hydrospheric science data
#YoshiYuki Hayashi),Enomoto Takeshl
(IPlanetology/CPS, Kobe Unit?DPRI, Kyoto Univ.

About forty years ago, in the 1980s, the development of supercomputers and the deployment of geostationary meteoro-
logical satellite networks brought to us the era of large-scale data. In the U.S., an inter-university research, development
and service organization called UCAR/Unidata was established to serve as the basis for activities such as data archive and
provision, development of necessary software, and cultivation of human resources working on those aspects to ensure its
use in the research and education of the fields. Although Japanese researchers were not unaware of similar problems, they
failed to establish the corresponding information infrastructure needed for research and education, and were at the mercy of
administrative and financial reforms, i.e., so-called "privatization”, and unfortunately, the early part of the original data of
the first Himawari was lost. Today, open science and open data are being advocated to ensure the verifiability of research
results and to facilitate the use of research products supported by public funds. In addition, importance of the integration
of numerical simulation and data analysis, as exemplified by data assimilation, has been widely recognized. The promotion
of data archiving and its utilization has once again come to be recognized as an important issue for maintaining the vital
activities of research and education of the fields. The presentation will be an overview of the history of data archiving and its
utilization mentioned above, and an introduction to current attempts.
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Recent effort of Kakioka Magnetic Observatory as a data provider -Promoting
digital availability of its historical data-

#Seiki Asarl),Shingo Nagamachi,Norimichi Mashikd’, Yasuhiro Murayamd, Takeshi Sagara,Masahito Nos&
(1Kakioka Magnetic Observatory, Japan Meteorological AgemsyCT,®Info Proto*ISEE, Nagoya Univ.

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 stations, which are today distributed in quasi-real time. Its high-
precision data are known to have contributed to studies in the fields of SGEPSS extensively, ranging from the pulsation to the
secular variation. In the recent years, efforts have been made at Kakioka Magnetic Observatory (KMO) to consolidate the
database of its historical observation and meta-information such that they are not just left buried in the archive and that their
use is further facilitated. Here we present two of our activities under way in this line of work.

The magnetic observations of JMA were started in 1913 (Kakioka), 1952 (Memambetsu), and 1958 (Kanoya). Their
original records existed only in the form of analog magnetogram until 1976 (Kakioka) and 1985 (Memambetsu and Kanoya),
while 1-minute digital data or those at higher samplings are available for the years onwards. We have been engaged in
digitizing those magnetograms by scanning their images at 600dpi. Moreover, 7.5-second digital data have been created by
applying a self-developed program which automatically traces the lines of records in the digitized images, in combination
with another program developed for the KMO staff to visually check and manually correct the tracing. Thus far, both the
digitized images and data have been made deliverable for the years 1956-1983 (Kakioka) and 1971-1984 (Memambetsu and
Kanoya), which can now be downloaded, together with their meta-data, at the official KMO pddigital Data Service”
(https://iwww.kakioka-jma.go.jp/obsdata/metadata/en/).

Meanwhile, JMA started its geoelectric potential observations in 1932 (Kakioka), 1950 (Memambetsu) and 1948 (Kanoya),
and atmospheric electric observations in 1931 (Kakioka) and 1950 (Memambetsu). All these observations being eventually
fully terminated in February 2021, we collected and sorted those past data and their meta-information in preparation for
issuance of their papers on a research data journal. On that occasion, we registered these electric data for assigning DOI
(digital object identifier). It is planned that nearly all the contents of released data on the KMO portal will be given DOI in
the end. Favorably, positive referencing of those DOIs would expedite utilization of the data and KMO would again receive
acknowledgement as a producer of the historical data.
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IUGONET metadata and DOI registrations of GAIA long-term simulation results
#Chihiro Tad’),Hidekatsu Jiv ,Hiroyuki Shinagaw#, Yasunobu MiyosH? ,Hitoshi Fujiwar&) ,Atsuki Shinbort),Masahito
Nose) ,Michi Nishioka"), Yasuhiro Murayamd

(INICT,2Dept. Earth & Planetary Sci, Kyushu Unfi¢Faculty of Science and Technology, Seikei UniverSitgEE, Nagoya
Univ.

The Ground-to-topside model of Atmosphere and lonosphere 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, ther-
mosphere, and ionosphere regions simulated by GAIA are archived and published at the website

https://stage.nict.go.jp/spe/gaia/datéatml. Not only developers but also domestic and foreign researchers access and an-
alyze the dataset targeting various phenomena.

Now we are working to register GAIA data into IUGONET (Inter-university Upper atmosphere Global Observation NET-
work) 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 IUGONET based on the schema
SPASE-2.2.6 is for observation dataset, there are not applicable parameters for the simulation data, e.g., "observatory” infor-
mation. 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 IUGONET members. Registration and these efforts will be introduced in this presen-
tation.
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Assigning a DOI to SEES databases
#Mari Aida?),Nana Higashib ,Haruhisa Matsumotd, Yugo Kimotd" ,Haruka Uend ,Shun Imajd’,Masahito Nos&
(1JAXA, 2WDC for Geomagnetism, Kyoto, Kyoto Universi$iSEE, Nagoya Univ.

The Space Environment Group of the Japan Aerospace Exploration Agency (JAXA) is developing instrumentation to
investigate the space environment, such as changes in space radiation and magnetic fields. We also operate a database fol
acquiring and archiving data from this equipment. This database is called the Space Environment and Effects System (SEES).
SEES provides crucial functions such as acquisition of space measurement data, the space weather warning mail system, and
model analysis tools. In providing space measurement data, a simple function can plot a variety of measured data for any
specified day during the satellite operation period.

It works on the satellite data of Greenhouse gases Observing SATellite (GOSAT), Quasi-Zenith Satellite (QZS), Jason-

3 Altimetry Mission (JASON-3), and RAPid Innovative payload demonstration Satellite 1 (RAPIS-1). Moreover, SEES
provides measurement data acquired within seconds for satellite design and academic research, provided that user registration
is essential to check the usage status in the Space Environment Group. However, recently, with the activation of the space
business, the number of users who are interested in space environment data other than research activities is increasing.
Therefore, many people tend to urge the public release of satellite data.

Therefore, it is required to propose a method to abolish or simplify the complicated user registration with a view to
acquisition of new users. Furthermore, it is also regarded as a problem that the registration system has stopped the expansion
of user acquisition due to its complexity. On the other hand, there is a tendency in recent years to clarify the citation source
of the data used in research papers to prevent research misconduct. Due to these changes in the times, we are facing a time to
review the target of users and the method of disclosing data.

In order to respond to the trends of the new era, the introduction of Digital Object Identifier (DOI) was considered in
SEES. Digital object identifiers are assigned to digital scientific papers and publications. Being assigned a DOI, the data
acquired from the developed satellite can be visualized as research results. In addition, if the user cites the DOI of the study’s
data in a paper, it is possible to create a database of researchers who used the data and the data usage rate. Providing DOIs
improves complicated data organization and usage status in SEES dramatically. Furthermore, the acquisition of users will be
expanded by disclosing data that does not require a usage application. In this presentation, we will introduce the QZS, which
is scheduled to be given the first DOI of the SEES satellite data, including recent research results.
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The Current Situation and Challenges in Persistent Management of Data Service:
Geomagnetic Data Service by WDC Kyoto

#Shun Imajd’,Ayako Matsuok& ,Hiroaki Toh"), Toshihiko lyemor?),Satoshi TagucRi, Tohru Arak?),Yoko Odagl
(IDACGSM, Kyoto Univ.(2Graduate School of Science, Kyoto Univ.

Persistent management of data service is important for the preservation and utilization of long-term data. The World Data
Center (WDC) for Geomagnetism, Kyoto has provided the geomagnetic data service for 44 years since 1977. The web service
of real-time geomagnetic data and geomagnetic indices (AE and Dst indices), which is widely used for space environment
monitoring, has been provided since 1996. Such continuous long-term data service is a challenging task due to the following
(possible) difficulties: (1) degradation of server hardware and record media, (2) end of life of server OS/distribution, (3)
degradation of codes owing to changes in compiler/interpreter, (4) loss of know-how on account of workforce cut and staff
turnover, (5) accidental destruction of system and data, and (6) degradation of service quality due to changes in the industry
standard for data format and acquisition method. In the presentation, taking the example of our activities for long-term data
service, we discuss possible solutions to those difficulties. Also, we discuss future plans to continue and improve our data
service.
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A trial of data sharing in ICAO space weather information service
#Mamoru Ishil)
ONICT

International Civil Aviation Organization (ICAQO) started to provide space weather information service for international
airlines. This information service is to avoid the impact on HF propagation, GNSS and human radiation on aviation. In
the present status, three global centers, NOAA (US), PECASUS(Europe) and ACFJ (Australia, Canada, France and Japan)
provide the information with the rotation of two weeks of the responsibilities.

Each global center uses it's own observation network/database and models for monitoring/forecasting space weather, so the
harmonization of these results are the critical issue.ICAO space weather coordination group sets two sub team for discussing
the issue to harmonizing the information among global centers.

Subteam 8 discuss the HF harmonization. As the first step, we construct the data sharing system to share the foF2 global
map using each center's model in real time. In addition, we prepare to share real time ionogram data among the organization
whichi accept the data sharing policy.

Subteam 11 discuss the comparison of the model results of radiation dose. The radiation dose estimation model in each
center uses almost same dataset, GOES satellite data and ground based neutron monitors. We started to compare the result
of radiation dose global map in some extreme events.

We will introduce the lastest status in the presentation.

FEIBR R REIT2ep%BE (ICAO) Tldk. 20194 11 A X b REEIMTZEFE OIS ml) TFEHRXUGHRY — C A ZBtE LTz,
ThuE, MizsEH O THFHRADEEEZIIRTWERERE, HEIBRIURZ 3 IVF—R FIc K28 < D
VR 72T 272 ORI TH O, BIFE NOAA CKED. PECASUS (BM) BXT ACFI (HZ(LI) D3 DD
ICAO 7' —/\ Lt v Z—1 2 HBZARTHERERME L TVE, chbDvyZ—iF, FHLTWAEHT—2EB X
UFHMETIVHNZNFNHNITH B0, TNTNOHTIEROE—MEDHEL E> T3,

C ORI RIS 2 121, ICAO i K& FH#E 7 IV —"7 (SWXCCG)Tl& 2 DDY 7 F— L inii Uat Z#il
TW5, Y7 F—L 8 CIREREEICHER MIFT foF2ICDWT., 20/ a— Ny T2ty Z2—/TY 7 )%
ALIETEZVRAT LOEZHED TS, XFAEOBRONTEEMTA A/ TS LDV 7 IV AL LIEGZITH M
FET->TNS,

Fle, MZEEEE TOANEEIE IOV TIE, By 2=V BHEE Y AT LD A )17 —Z 3 gyt
HINTWBT W ghoTlz, TODizé, #UE < DREIC R 2 X 5 BRBUHEHRICOWVTHIES B a— Ly 70
Leig 7z BIEED TV B,

AT TR OGRS DOV THE T %,



S002-12
Zoom meeting A : 11/2 PM1 (13:45-15:30)
13:45~14:00

IUGONET 7OV 17 MIKLBPBRBATDEDOMET —ZIR—I AV FAD
HE

#ET LS D, B0 15 2, BAR 8] 0, I G Y, BESS IEC Y

(U [E] 37 MR ZET/ROIS-DSKERTR, ? i A T HIERERBERTZEAT,  J1K - ICSWSE* 5UK - B - B KSLA,C 44
K - it

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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Rubric development for improving research data management skills and educa-
tion

#Toshihiko lyemor), Janice Smith?),Shoji Kajita),Masahito Nos€, Takaaki Aokt

(1 Academic Center for Computing and Media Studies, Kyoto URKaruta Project?ISEE, Nagoya Universit{*Information
and Communications, Nagoya University

While the importance or necessity of open science and data disclosure is being actively discussed, there are many negative
answers to them in the questionnaire surveys within the university. However, 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 in-
tegrity 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. The reason why researchers are negative about data disclosure is not only tc
secure superiority in research, but also to have many technical problems that the data set is not in a form that can be disclosed
or that the place and mechanism of disclosure are unknown. It can be inferred from the questionnaire survey. Research Data
Manageement (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 , We are 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.
This rubric consists of four rubrics, namely, 1. Planning for Data, 2. Organizing Data, along the time axis from the planning
stage of the research to the release of data after completion. ), 3. Analyzing Data, 4. Sharing or Publishing Data. Each
of them has 4 levels of criteria for46 check items: elementary, basic, development, and completion. At the appropriate
milestone of research progress, the user attaches his / her own achievement level to each item. For students studying RDM,
the faculty member will evaluate it.
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The data management of the SuperDARN network ? present status and future
perspective

#Nozomu Nishitart),Akira Sessai Yukimattl, Tomoaki Hort

(1ISEE, Nagoya Univi2NIPR/SOKENDAI

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 present status and future perspectives of the data managemen
of the SuperDARN network will be introduced.
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