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Open Data and Open Science are increasingly becoming hot topics, in parallel to establishing ICSU-WDS (2008), G8 Opel
Data Charter (2013), deployment of RDA (2013), and so forth, in addition to development of Open Access of journal articles.
National guiding principle of open science has been released by the Cabinet Office (March 2015)

It is really important to appropriately evaluate works by researchers and contributors of data creation and management (thos
personnel are called 'data producers’ hereafter in the present paper). If shared data is used for other researchers’ studies ¢
publications without any credit or citation, the data producers may keep their data only for internal use. Practices for journal
articles include proper credit and citation, which enable proper evaluation of the cited works according to citation number, and/ol
appropriate metrics. Similar mechanism and eco-cycle for data citation are necessary.

When a dataset is created from other datasets, referring the original ones and their data producers is an important practice. F
example, the Dst index is frequently used and analyzed in geomagnetic research fields, as a measure of global-scale geom
netic activity. The Dst index is the dataset produced from geomagnetic observation data at the world-wide four observatories
Hermanus (South Africa) of SANS, Kakioka (Japan) of Japan Meteorological Agency, Honolulu (Hawaii) and San Juan (Puerto
Rico) both of US Geological Survey [Sugiura and Kamei, 1991]. The Dst index is the secondary data (SD), reduced from the
original data (OD) of the four observatories. Observing/obtaining OD requires highly scientific/engineering expertise, which
also have been developed and operated by researchers/scientists in many universities/institutes. Evaluating research products
their use is increasingly important to support the foundational work such as the continuous experiments and observations.

Experiments and practices using DOI (Digital Object Identifier) for data citation are now underway. DOI is one of persistent
identifiers used for digital objects, which has been minted to published articles in past. DOI minting to data is increasingly
recognized important for citation, accessibility, discoverability and reuse of data.

In the present paper, a new method is proposed for measuring the indirect use of OD when SD is cited, with DOIs. A DOI
Registration Agency (RA) defines a metadata (MD) format (schema) for attribution information or metadata. Once DOls of ODs
are published as part of MD of SD, provenance of SD can be tracked via the OD-DOls.

Metadata schema defined by DOI-RAs such as JaLC (Japan Link Center) and DataCite provides an element of 'relation’
which can describe identifiers of related datasets and articles, specifying a type of relation. This element can be used to provic
links between SD and ODs. An appropriate 'search tool software’ will be a powerful mechanism to give information for metrics
of indirect uses of ODs.

On the other hand, this kind of tool can become really useful only when a code of this kind of MD description is widely shared
in the community. In 2014 IAGA (International Association of Geomagnetism and Aeronomy) has established a new task force
for data citation of geomagnetic data. Such an academic coordination authority will work effectively for internationally shared
practices among scientists. It is expected to enable a thorough world-wide search of data use and citation about datasets of ht
dreds of the world-wide geomagnetic observatories and their secondary datasets (indices such as Dst, Kp, K, and Ap and ev
more of various SDs). Also for other data products as well as empirical models and so on, the proposed mechanism is expect
to be useful and beneficial for stakeholders including observatories, data centers, scientists, users, funders, and so on.
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