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DOI in scientific journal articles
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[1] Geomagnetic field data with high time resolution (typically 1 s) have recently become more
commonly acquired by ground stations. Such high time resolution data enable identifying Pi2 pulsations
which have periods of 40-150 s and irregular (damped) waveforms. It is well-known that pulsations of this
type are clearly observed at mid- and low-latitude ground stations on the nightside at substorm onset.
Therefore, with 1-s data from multiple stations distributed in longitude around the Earth’s circumference,
substorm onset can be regularly monitored. In the present study we propose a new substorm index,

Citation: Nosé, M,, et al. (2012), Wp index: A new substorm index derived from high-resolution geomagnetic field
data at low latitude, Space Weather, 10, 508002,| doi:10.1029/2012SW000785




DOI (Digital Object Identifier)

DOl is a persistent name that is resolved into URL, where users can obtain
objects.

* International DOI Foundation (IDF) provides the system to resolve DOI.
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DOI system and its extension to database

The DOI system was originally developed by publishers.
— There were a lot of types of identifiers/codes, such as CODEN, ISBN, ISSN, etc.
— DOl was introduced as a common identifier.

DOI started to come with publications since late 1990s. Now, more than
5000 publishers participate in the DOI system.

The next development of the DOI system is to extend it to database.

In various fields of Earth sciences, DOI is actually mint to database.
— NASA/Earth Science Data and Information System, PAGAEA, NOAA/NGDC




Example of DOI-minting to Earth Science data in NOAA/NGDC

« EMAG2: Earth Magnetic Anomaly Grid (2-arc-minute resolution)

Digital data
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Benefit of DOI-minting to scientific database

For users

» Users can more easily locate the data used in the paper, obtain necessary
information of the data (i.e., metadata), and validate the findings of the
paper.

» Users can also easily discover datasets which are relevant to their interests
but has not been noticed.
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Benefit of DOI-minting to scientific database

For data providers/data centers

Data providers can put necessary information about data (i.e., metadata) on
their landing pages, and reduce labor to response to user’s inquiries.

Data providers can gain professional recognition and rewards for their
published data in the same way as for traditional publications.

Data centers can receive proper credit of their work, such as creating of
data, formatting of data, management of database, adding new values to
data by secondary data processing.

Data Citation

Data Citation
Metrics




DOI-minting to STP database by WDCs in Japan

* Recognizing the importance of data citation, World Data Centers in Japan
started discussion to mint DOI to their database in August 2013.

— Integrated Science Data System Research Laboratory (NICT)
— WADC for Aurora (National Institute of Polar Research)

— WDC for Geomagnetism (Kyoto University)

— WADC for lonosphere and Space Weather (NICT)

— WADC for Space Science Satellites (JAXA)
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Registration agency for DOI minting

 DOI-URL mapping should be registered to a relevant “Registration Agency
(RA)” which is qualified by International DOI foundation.

o Japan Link Center (JaLC) is a proper agency in our case, because JaLC
handles scientific and academic metadata and content in Japan.

* We participate in the pilot program of DOI minting from October 2014.
» Areqistration server is developed to share among data centers.
o JaLC assigns a DOI prefix and data centers determine DOI suffix.
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Demonstration of DOI resolution

Resolution of DOI registered during the pilot program (Conversion to URL)
(1) dx.doi.org/10.14977/06.550ea56ddb03b = (2) Landing Page (URL)
- (3) Data Page (Dst Index)
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First cases of data DOI and data citation in Japan

» Apractical case of DOI minting was made on July 6, 2015, resulting in the
first case of data DOI in Japan.

— doi:10.17591/55838dbhd6c0ad

— Data contents are “Mesospheric wind velocity data (30min. mean) observed with
MF radar at Poker Flat, Alaska”.

« The above DOl is cited in Acknowledgments of a JGR atrticle, providing the

first case of data citation in Japan.

— Kinoshita, T., Y. Murayama, and S. Kawamura (2015), Tidal modulations of
mesospheric gravity wave kinetic energy observed with MF radar at Poker Flat
Research Range, Alaska, J. Geophys. Res., 120, doi:10.1002/2014JD022647.

/
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L c www2.nict.go.jp/isd/doi-landi
Mesospheric wind velocity data (30min. mean) observed with MF radar
at Poker Flat, Alaska

Horizontal wind velocity in the alitude range of approx. 50-90 km is observed with Poker Flat MF
{medium frequency) radar, using the radar wave at 243 MHz. The radar receives weak radio echo
signals returned from the weakly lonized atmosphere (ionospheric D-region) at the target altitudes, to
deduce horizontal air motions (Murayama, Y., K. Igarashi, D. D. Rice, B. J. Watkins, R. L. Collins, K
Mizutani, Y. Saito, and S. Kainuma, Medium Frequency Radars in Japan and Alaska for Upper
Atmosphere Observations, IEICE Trans , E83-B, pp.1996-2003, 2000). Poker Flat MF radar has been
constructed as part of Japan-US joint research program of Arclic middle & upper atmosphere ("Alaska
Project”) in collaboration between National Institute of Information and Communications Technology,
Japan (formerly Communications Research Laboratory), and Geophysical Institute, University of Alaska
Fairbanks
Data Citation
Citation: Alaska Project of NICT (CRL)-GI/UAF, Mesospheric wind velocity data {30min. mean) observed with MF
radar at Poker Flat, Alaska, doi 10.17591/55838dbd6c0ad
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Tidal modulations of mesospheric gravity wave kinetic
energy observed with MF radar at Poker Flat
Research Range, Alaska

Takenari

", Yasuhiro ', and Seiji K \

Integrated Science Data System Research Laboratory, National Instituteof Information and Communications Technology.
Takyo, Japan

Abstract The interactions between gravity waves and atmospheric tidal waves have been
observationally studied, although the phase relation between them has not been fully understood,

In this study, the long-term wind velocity data observed with the Poker Flat MF radar (65N, 147°W) were
analyzed for the period of 1999-2008 to show local time dependence and seasonal climatologies of the 12 h
and 24 h components in the mesoaspheric winds and their modulations of gravity wave kinetic energy. We
made climatological 1 day composite plots of the kinetic energy of gravity waves for wave periods of 1-4 h
and harmanic components of horizontal wind for each month, The results show that the kinetic energy

of gravity waves peaks twice at 3=6 LT and 18=21 LT, which tend to coincide with the transition of the

12 h compenent of zonal wind from westward to eastward flow. On the other hand, a 2 month case study
revealed that the gravity wave kinetic energy and the 12 h companents of zonal wind appear to keep their
phase difference censtant (like a “phase locked”) for mere than 10 days. Events of this kind are alse found in
ather years. To examine whether this relation can be explained by interaction between the 12 h component
of zonal wind and gravity waves, we applied a gravity wave drag model to the background state defined

as the sum of observed monthly mean and harmenic components of zonal wind. It is suggested that the
orographic gravity wave drag has a 12 h periodicity and that the time of the drag enhancement changes

in time following change in the phase of harmonic components of winds.

Landing page of the first “Data DOI” in Japan

The first “Data Citation” article in Japan
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Summary

World Data Centers in Japan have been working to mint DOI to STP
database since August 2013.

— Integrated Science Data System Research Laboratory (NICT)
— WADC for Aurora (National Institute of Polar Research)

— WDC for Geomagnetism (Kyoto University)

— WADC for lonosphere and Space Weather (NICT)

— WADC for Space Science Satellites (JAXA)

We patrticipate in the pilot program for DOI-minting to science data launched
by Japan Link Center.

— Avregistration server is developed to share among data centers.
— In the pilot program, a procedure of the DOI-minting for STP data is established.

A practical case of DOI minting was made in July 2015, which is the first
case of data DOI in Japan.

The first case of data citation in Japan is also made.

DOI-minting to science data will be continued for geomagnetic field data
and ionospheric data stored in the data centers.
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