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Abstract

The National Institute of Polar Research (NIPR) in Tokyo creates and manages a large

collection of Arctic and Antarctic images, and also manages a distinct collection of Arctic

botanical imagery, called the Digital Botanical Book. This chapter focuses on NIPR’s efforts

to create a functional database for managing and communicating the images in the main

collection using the Omeka web-publishing platform. Most of the images in this collection

are photographs that originate with NIPR’s Antarctic and Arctic research expeditions and

activities. The Arctic images, specifically, consist of motifs including Arctic biomes,

landscapes, soils, snow, ice, and climatic phenomena collected during various research

projects. As of April 2019, the database includes about 14,600 images from both polar

regions, of which 1,569 are exclusively Arctic. The chapter introduces NIPR archivists’ and
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researchers’ current practices of collecting Arctic images, the types of images collected, as
well as the role of librarians and archivists in operating and managing collection and database
processes. Incorporating images into the database involves four stages: registering a Digital
Obiject Identifier (DOI) to each image; granting an open-user license to images; adopting the
International Image Interoperability Framework (111F) for image sharing; and implementing
shared application programming interface (API) and metadata standards. The chapter also
describes the expected outcomes for the progress of Arctic research by applying these
functions to the database, and outlines the NIPR archives division’s hope and expectation that
the image database will contribute to a wider use of NIPR’s image resources by the general

public.

Keywords
Arctic; Image Archive; Image Database Development; Library; Archive; Photographic

Repository; Metadata Standards; I11F



Minamiyama et al. 3

Introduction

The responsibilities of researchers conducting fieldwork in the Arctic are often

manifold. While data collection related directly to research projects is usually the main

objective, researchers may also engage in the recording of ‘other’ data during their fieldwork.

Often, this other data takes the form of imagery, such as photographs documenting research

sites, landscapes, and environmental processes; information about and photographs of

fieldwork participants, including local people and partner institutions’ staff; and objects

found on site, which may be photographed in situ or collected and brought back to the

researchers’ home institutions. Visual records of on-site conditions can offer valuable

additional information to researchers upon their return from the field and are often published

alongside research results and research data in academic papers and when research is made

available to more general audiences in publications and as news features.

While photographs used to be analogue, meaning they were stored as negative film,

positive slides, or paper positives, photographic images now taken or collected by researchers

exist almost exclusively in a digital format on memory cards, mobile phones, and hard drives.

As in other fields of study, the number of photographs produced within the context of Arctic

research has increased dramatically, and continues to grow. Expanding collections raise

pertinent questions of how image data should be stored and managed long-term, also at the

National Institute of Polar Research (NIPR). Until recently, researchers often held on to their
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own data. Though used when writing and publishing articles and books, the data and datasets

were rarely accessible to anyone except researchers and their assistants (Mauthner, 2013;

Tenopir et al., 2011), and this was also the case in the social sciences (Kim and Adler, 2015;

Stuart et al., 2018;). Similarly, data in the form of photographs and other image-based

materials collected during fieldwork may have been used during research analysis but was

rarely published or otherwise made available for future reuse by others. Now, researchers are

increasingly asked by their institutions, funders, publishers, and colleagues to share their data

(Diekema, Wesolek, and Walters, 2014; Gherghina and Katsanidou, 2013; Zenk-Méltgen and

Lepthien, 2014). However, researchers increasingly express concern about not knowing how

to share their data (Stuart et al., 2018); that is, the ‘best” ways in which to organise and

preserve data, including images, for long-term use by others. On the topic of metadata, for

example, several studies (e.g., Neumann and Brase, 2014; Tenopir et al., 2011; Whitmire,

Boock, and Sutton, 2015) show that while some faculty do assign metadata to their data and

datasets, including images, many do not use well-established existing metadata standards

such as Dublin Core, DataCite Metadata Schema, Data Documentation Initiative, or VRA

Core, choosing instead to use rules created by their own university departments. Currently,

there are attempts to address this problem by publishing data journals (Candela et al., 2015;

Minamiyama et al., 2017). It is unlikely that researchers themselves can — or, indeed, should

— be responsible for managing and preserving data to international standards, given the
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complexity of these issues. Indeed, during informal conversations with us, several NIPR

researchers state that they often find it challenging to keep track of and safely store digital

images themselves following the conclusion of their research projects. More and more,

information professionals such as librarians and data curators now offer assistance to

researchers with data management support across all fields of study (Weller and Monroe-

Gulick, 2014).

It was these types of considerations that led to the NIPR archive and library sections’

decision to establish the Arctic and Antarctic image database that is the main subject of this

chapter. Two primary objectives are met by constructing an image database; first, to store

valuable data to internationally approved archival standards, and second, to create a means

for researchers and the general public to access and utilise the images. While the impetus for

developing the NIPR image database to a large degree rests upon internal institutional needs,

we expect that larger audiences will, ultimately, benefit from the existence of the database.

An Overview of the History and Contents of the NIPR Image Database

When NIPR was established in 1973, it was framed as a predominantly Antarctic

research institute (Ministry of Education, Science, and Culture, 1963). As a nation, Japan had

already been engaged in Arctic research before the 1970s, however. In 1957, physicist

Ukichiro Nakaya of the Snow, Ice, and Permafrost Research Establishment (SIPRE)

expedition travelled to and conducted research in Greenland (Higashi, 1962). Later,
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beginning in 1979, the Global Atmospheric Research Program (GARP) and Polar Experiment
(POLEX North) carried out larger-scale observations in the Canadian North. In the following
decade, from 1983-1988, research was conducted in Svalbard in the fields of upper
atmospheric science, geology, biology, and geomorphology (Tatsumi, 1990).

The Murmansk Declaration of 1987 was initiated by Mikhail Gorbachev, the then-
General Secretary of the Communist Party of the Soviet Union; it aimed at “transforming the
northern part of the globe from being a sensitive military theatre to becoming an international
‘zone of peace’” (Atland, 2008, p.289), triggering an interest in and understanding of the
importance of Arctic observation by Japan. NIPR researchers at the time successfully argued
for official and recognised involvement in observation and research in both polar regions, not
just the Antarctic as had originally been the case. As a result, and during the same year, the
Japanese Arctic Glaciological Expedition (JAGE) was formed to conduct research in
Svalbard, which it did for twelve years, establishing cooperation with the Norwegian Polar
Institute in Ny-Alesund (Watanabe and Fujii, 1988). Since the 1980s, Arctic research by
Japan has been focused on Svalbard, though it began to expand slowly but more regularly
into Siberia, Greenland, Alaska, and the Canadian North. The first International Arctic
Scientific Committee (IASC) Council was held in 1991, with Japan joining the committee
alongside France, Germany, Poland, and the United Kingdom, in addition to the eight

countries with inclusive Arctic territory. Japan’s interest and participation in Arctic research



Minamiyama et al. 7

has grown in the decades since JAGE (International Arctic Environment Research Center,

2017), and in 2013, Japan became an Arctic Council observer nation.

Given its history, the NIPR archive initially collected and preserved field records,

photographs, and moving images from expeditions to the Antarctic. Since 2009, the operation

division in NIPR is obliged to collect "official photographs™ from each expedition team of

JARE (the Japanese Antarctic Research Expedition) in order to gather information on

Antarctica. Photographs collected and accumulated through this project include black and

white film, colour film, and colour slides. The image database developed concurrently with

advancements in image digitisation technology, starting in 2006, when the NIPR public

relations office developed, and then managed and operated, an ‘image database system’ (slide

retrieval system) for slide data mainly relating to official expedition photographs taken by

JARE. At the time, the institute’s images were used primarily as illustrations in books and

public relations magazine articles. This early database was short-lived for two reasons. First,

as the operation to retrieve images from the database was somewhat complicated and

restricted to access within the NIPR institution, only a limited number of people were able to

use it. Second, as computer technology improved, it became possible to retrieve images in a

simpler way without having to navigate the complexities of the database.

In 2013, one of us (plant taxonomist, Hiroshi Kanda) began to make digital

registrations of predominantly botanical photographs. Kanda’s incentive was the fear that
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important images would be lost without a formal structure to house them, as well as a wish to

ease access for others who wanted to use the images. The following year, NIPR established

its archive section and employed one of us (Akiko Osaka) as a dedicated archivist. The

archive was to work closely with both the public relations office and the library, and was

tasked with establishing a working image database to function as NIPR’s official image

archive. To restart the suspended slide retrieval system took about a year, at which point

work could begin towards improving it and subsequently build a new system for easier image

management and retrieval of digitised photographs and other image materials owned by

NIPR. From 2015 onwards, the NIPR library section has also been responsible for the archive

section, and both sections have continued to develop the image database together and with

involvement from one of us (archivist and librarian, Yasuyuki Minamiyama).

NIPR Image Collection Contents: A Focus on the Arctic

Though our collection contains images from both polar regions, this chapter is

concerned only with those that are from the Arctic. While no documents exist to state when

and how NIPR decided to preserve records of Arctic data, since the function of the Antarctic

operation division of managing ‘official photographs’ moved to the Archive division,

researchers seem to have understood it as their implicit mission to also collect data on the

Arctic region as the institution’s geographical research area widened. Moreover, in addition
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to the official photographs of Antarctica, researchers had accumulated photographs of the

Arctic in the decades before the image database was established. Most of the Arctic image

material at NIPR stems from research projects and fieldwork conducted by NIPR researchers,

including collections donated by now-retired institute researchers. A large part of the images

originates from botanical fieldwork, typically as colour slides. Before the advent of cheaper

and faster digital technology, botanical researchers preferred to use colour slides which

provide excellent colour rendition and image sharpness, and which can be preserved for a

long time under appropriate preservation conditions. However, as positive slides deteriorate

over time, especially outside of climate-controlled storage, creating digital reproductions is

imperative in order to preserve valuable image information. Upon digitisation, images can be

colour-corrected and otherwise restored as necessary, however we recognise that the original

slides contain important intrinsic information as artefacts and keep them in our archive.

As with many other institutions working on Arctic issues, many of NIPR’s

photographs originate in natural science fieldwork, meaning that a large percentage of the

images in the database focuses on outdoor landscapes and natural phenomena. As more

researchers and other types of image providers (for instance engineers, research assistants and

other expedition participants) discover the database and contact us to deposit images, the

content of the database is constantly growing and becoming more diversified. Presently, the

database contains images in a number of categories, including marine life and land animals;
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vegetation (tree and forest limits, plants, fungi, etc.); landscape and/or climate types (tundra,

high and low latitude, polar and sub-desert, etc.); and phenomena peculiar to the Arctic

region such as ecology, topography, permafrost, structural soil, snow and sea ice, aurora

borealis, and meteorological phenomena such as polar night and white night.

Of these image categories, the images that illustrate biodiversity and change to

Acrctic flora and fauna are especially interesting because human activity in the Arctic,

including the use of trade routes, various forms of tourism, resource extraction, and scientific

research activity, has rapidly increased over the past forty years. Modern culture and the

increased mobility of people continue to penetrate the Arctic, resulting in changes to the

regional flora and fauna (Forbes et al., 2004). While predictions on the increase of

temperature across the Arctic varies, researchers agree that such an increase is taking place.

Ferland and colleagues (2011) project an annual warming of 5°C towards year 2100, with the

largest warming taking place in winter. The environmental changes caused by such

remarkable global warming are intensely felt in the Arctic. Images in the NIPR archive, made

in different geographical areas and at various points in history, reflect and illustrate these

changes. One example is photographs that document the appearance of plant species that are

not native to the Arctic, but which now grow there due to effects of the warming climate.

When accompanied by detailed metadata such as date and location, such photographs not

only constitute useful research material, but are invaluable expressions of environmental
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change on a larger scale. The subsequent (re)use of such images is not limited to researchers.
While natural scientists often measure and communicate in detailed texts and graphs, images
illustrating environmental change may be equally, if not more, interesting to journalists and
others working in public relations with a focus on climate change and Arctic development.
As the images are made available online, the NIPR expects them to be of value both
to natural scientists and to users working within the humanities and social sciences, as well as
a more general audience. For example, photographs with Arctic motifs are of great interest to
designers and artists working in a range of disciplines, including the visual and performing
arts, and product, graphic and textile designers. The images can be used indirectly, as
research material and as inspiration, or directly, as part of art works, museum exhibitions or
theatre sets. In addition, making images available online may lead to the discovery of or
sharing of new information between different research communities. One example is imagery
portraying traditional foods, plants and medicinal herbs. An ethnologist or sociologist
studying Arctic indigenous cultural practices will know that indigenous peoples collect and
process plants and animals, utilizing them as food, medicine, or in other ways. However, in
order to determine where these plants and animals are originally found and why, the different
biological properties of the plants and animals and so on, further and often interdisciplinary
research is necessary. The image database would be a valuable starting point for such

research projects.
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Both of NIPR’s collections — the Arctic and Antarctic database and the Digital

Botanical Book — contain images taken by NIPR researchers. While the former was, and is,

created by and is currently managed by NIPR archivists based on multidisciplinary materials

submitted by scientific staff, the latter is a purely botanical collection fully created by

scientific researchers whom, until recently, were responsible for maintaining the collection.

NIPR now manages the Digital Botanical Book, though new additions to it remain dependent

on the researchers themselves. The two databases exist separately as they have different

purposes: the NIPR image database is responsible for preserving the results of activities

under the jurisdiction of NIPR archive section, whereas the Digital Botanical Book is used to

study Arctic flora. The two collections are catalogued and available in separate digital

databases.

The NIPR Image Collection Created by Archivists

The Arctic content of the main image collection at NIPR contains materials collected

since the de facto start of Japanese Arctic research in the early 1990s. This collection, then,

represents a history of NIPR’s activities in the Arctic. Most of the collection originates with

researchers currently or formerly at NIPR, or with researchers connected to institutions

working in partnership with NIPR. Most of the images arrive in the archive on the initiative

of individual researchers who contact us in order to start conversations about specific
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materials. If and when a researcher wants to register their photographs in the archive

collection, they are asked to prepare the image files and any related metadata and information

on image provenance before making an offer for us to accept. The archive section conducts a

technical check to confirm whether the requisite information has been provided. Once

confirmed, we request that the NIPR Archive Committee consider the material for

acceptance. This committee is made up of representatives from NIPR’s administration and

divisions for public relations, archives, and library, with NIPR’s Director-in General as an

observer. The committee considers whether the images should be preserved based on a range

of criteria, including the images’ provenance information. Material is accepted into the

archive only upon the committee’s approval. Following a positive decision, the archivist

registers the digital image file and metadata in the NIPR image database. [FIGURE 1la & 1b

HERE]

Selection Criteria for Material Entering the Database

While no official selection criteria exist to aid the Archive Committee’s work, the

group makes use of its subject expertise and experience to consider a number of issues,

tentatively expressed in Table 1. When submitted images are accompanied by less

information than required by the guidance outlined in Table 1, the archivist may conduct

interviews with concerned parties in order to obtain the information necessary to catalogue
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the images. Following acceptance into the archive, negative films and positive slides are

digitised at once, and the archivist creates a list of image titles and other basic information.

[TABLE 1 HERE]

Digital copies of images and metadata are uploaded into the database. Once completed, NIPR

researchers can use the images by browsing the image database. Additional information on

the images, whether their motif or provenance, can be added later, through communication

between the researcher who submitted the images, the Archive Committee, and the archivist.

Currently, the full database is available only within NIPR IP range (NIPR 2019a), though this

will change. NIPR’s stance on access is that the database should be open to anyone.

Unfortunately, the full public release of the database is temporarily delayed but will be

officially released in the near future. The database link is operational and some parts of the

database, though not all, are already globally accessible.

The Archivist’s Organisation of the Image Data

When registering an image in the archive collection, the archivist checks the quality

and content of the individual images and arranges them in context with similar motifs,

providing some basic level of standardisation for screening. In most cases, the donors have

already conducted their own screenings with their own methods, and NIPR staff are thus

working to determine future screening criteria that best suits the desires of the donors, NIPR
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itself, and NIPR users. At this stage, metadata registered by the archivist is confirmed by the

owner of the image rights, usually the researcher who made the photograph, and, if needed,

other researchers, photographers, and individuals with subject expertise.

While the image database currently does not feature an option for direct feedback

from users, such information has and can be shared directly between users and archive staff.

As the database becomes more widely known and used, we expect that users may provide

feedback on the database itself and its images and metadata. Presently, most feedback

received is related to search results, especially where there is a lack of metadata. The

archivist responds to such user feedback and makes changes in the database as appropriate.

Feedback obtained from research activities where database images have been used is also

confirmed and recorded by the archivist.

Arctic Contents of the Database

The bulk of the NIPR Arctic image collection consists of photographs originating

with three distinct researchers: Keiji Higuchi, a glaciologist who participated in Japan’s first

large-scale Arctic research project, the T-3 sea ice and ocean observation team (Yamanouchi,

2016); Yoshiyuki Fujii, who focuses on climate research and participated in JAGE in 1987,

1989 and 1993; and Satoru Kojima, a biologist whose collection is also the main basis of the
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Digital Botanical Book. Further details of these collections and their images are provided in

Table 2.

[TABLE 2 HERE]

The Digital Botanical Book, an Arctic Image Collection Created by Researchers

Based to a large degree on the photographic collection of Dr. Satoru Kojima, the

Digital Botanical Book (NIPR, 2019b) includes images of and corresponding data for trees,

flowering plants and more found in the Arctic region. About 700 species of vascular plants

are known to exist in the low-latitude Arctic and 380 species are known in the high-latitude

Acrctic. Of these, two-thirds are unique to the Arctic regions (Bliss, 1997). At least 168

species of vascular plants are known on the Svalbard archipelago from the 79th parallel

northward (Elven and Elvebakk, 1996). The Digital Botanical Book’s images and their

relevant metadata are collected and organised by a number of botanists, including Hiroshi

Kanda, who originally curated and managed Kojima’s image collection. Plants representative

of Arctic flora are incorporated in both the Digital Botanical Book and the Arctic content of

the main image collection. The entries in the former consist of an introduction and a research

history pertaining to each species, as well as text relating to taxonomy, ecology, geographical

distribution, and more, all contributing to further enriching the images. While many of the

photographs are duplicated in the two image databases (the NIPR Image Collection and the
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Digital Botanical Book), information in the Digital Botanical Book is more detailed than that
in the main image database.

[FIGURE 2 HERE]

NIPR’s Omeka Database Technical Specifications and Standards

In November 2017, NIPR approved and published the National Institute of Polar
Research Open Access Policy, stating that research output and data as a rule should be
available through Open Access (National Institute of Polar Research, 2017). Because image
data is no exception, we are following this policy to make the NIPR image database open
access.

Essential for us is to adhere to international standardised technologies and
procedures as much as possible, both in terms of database sustainability and development and
the potential for interoperability with other systems and databases. In order to extend the
existing image database functions and make it available for a range of stakeholders, we will
continue developing the database using Omeka, an existing open-source platform.

[FIGURE 3 HERE]

After considering other platforms, including DSpace, ERepository and others, we
concluded that of the software that meets NIPR’s needs, Omeka is the simplest to develop
further in-house. One reason is that Omeka has a flourishing development community, which

will benefit users such as our image database. The NIPR Omeka platform is being
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constructed so that, in the future, the two separately existing databases will be united in one
platform. Omeka has many plug-ins that add specific features to the main body of Omeka’s
software. These plug-ins provide, among other features, image data conforming to the
International Image Interoperability Framework (111F) and allow for the harvesting of
metadata by OAI-PMH. These plug-ins are easily implemented in the database software even

with little computer programming experience.

Registration of Digital Object Identifiers (DOISs)

When considering long-term preservation of data, migration of platforms is always a
problem that can occur. One major issue is related to URLs (Uniform Resource Locators);
prior URLSs created on an older platform may need to be changed to reflect the new platform.
Thus, ‘old’ URLs become inactive, creating possible access issues for internet users. In
research, this causes particular problems when citing web sources that may ‘disappear’ as a
result of changing URLs. Using Digital Object Identifiers (DOIs) solves the URL problem
because unique, persistent, and stable DOIs are registered to “any entity — physical, digital, or
abstract” (International DOI Foundation, n.d., para.l) and are related to entity content rather
than online location, meaning that even when URLs change, DOIs remain constant. We try to

avoid URL changes as much as possible, but some are inevitable.
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To deal with the issue of URL changes, we decided to adopt the DOI system,

typically used for published journal articles, as a method also for image materials. Although

image material occasionally forms the core element of a scientific paper and its arguments

(and more often so in the humanities and social sciences), there is currently no agreed and

established method to indicate an image source or to credit an image to a creator and/or rights

owner. A DOl is “a system for persistent and actionable identification and interoperable

exchange of managed information on digital networks” (International DOI Foundation, n.d.,

para.1l). The DOI system is implemented by registration agencies (e.g., publishers,

universities, etc.) who provide domain-specific identifiers for various applications using the

underlying DOI framework. NIPR are not the first Japanese research institution to attach DOI

numbers to their image data. For example, from 2017, the National Institute of Japanese

Literature (n.d.) have adopted DOI to their digital images in their Database of Pre-Modern

Japanese Works (Okada, Yamamoto, and Matsuda, 2018). By giving DOIs, proper citation

becomes possible, access persistence is secured, and the reliability of data is improved. At

present, Omeka currently has no function or plug-ins allowing the attachment of DOls, thus

we are in the process of developing a plug-in that allows for this function.

Granting Open Licenses
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To grant licenses is important for a smooth utilisation of images and image

metadata. When using found images, we must confirm the specific terms for legal use,

whether for private, research, or publication use. Looking for and deciding upon appropriate

images becomes easier if the search engine can be used to narrow down options based on

machine-readable rights statements. The standardisation of licensing for data is a current

topic of discussion by the Research Data Alliance (RDA-CODATA Legal Interoperability

Interest Group, 2016), and related efforts have also started in Japan. Because copyright is an

issue with all the image data currently in the NIPR image database (meaning that none of our

data is out of copyright), we use the Creative Commons (CC) license which is the de facto

standard in academic publishing as determined by sheer volume alone. According to the

Creative Commons website (n.d.-a), 1.1 billion works have been published using CC

licenses. Specifically, we adopt their CCO, CC Attribution 4.0 International and CC

Attribution-ShareAlike 4.0 International licenses. The CCO license “enables scientists,

educators, artists, and other creators and owners of copyright- or database-protected content

to waive those interests in their works and thereby place them as completely as possible in the

public domain, so that others may freely build upon, enhance and reuse the works for any

purposes without restriction under copyright or database law” (Creative Commons, n.d.-b,

para.l). The CC Attribution 4.0 International license allows for the open sharing and adaption

of works as long as proper credit is given to the copyright holder when used (Creative
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Commons, n.d.-c). The CC Attribution-ShareAlike 4.0 International license requires works to

be shared “under the same license as the original” when distributed (Creative Commons, n.d.-

d).

In most instances, image copyright is held by NIPR because most images come from

NIPR researchers or affiliates; consequently, there is no copyright problem in granting an

open license. However, this issue is slightly more complicated when the images in question

are portraits or when image donors are not employed by or affiliated with NIPR. We have,

therefore, established the policy that any images that might be problematic are not made

publicly available until all individual permissions have been sought and granted. Although in

most cases there is no need to consider portrait rights, NIPR, as a public institution, is

required take reasonable precaution.

Adoption of International Image Interoperability Framework (I111F)

Processing image data and disseminating images requires specialised technologies

and techniques. Because of the variety of file formats in use, even in simple comparisons of

images, pre-treatment is often required. To solve these problems, we follow the International

Image Interoperability Framework (I11F) (n.d.-a, para.1), “a set of shared application

programming interface (API) specifications for interoperable functionality in digital image

repositories.” IIIF is a framework that is rapidly becoming an international standard for
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digitised images in the field of digital humanities as evidenced by uptake in large, prestigious

institutions internationally, such as the Smithsonian Institution in the U.S. (International

Image Interoperability Framework, n.d.-b, para.1). By providing images and metadata that

conform with 111F, autonomous interface-to-interface communication by way of APIs

improves processing, functionality, and use of images. Compliant with I11F, we can process

our images for use by others using international standard technology. For example, via Il1F

and API, our images are compatible with Mirador, a “configurable, extensible, and easy-to-

integrate image viewer, which enables image annotation and comparison of images from

repositories dispersed around the world.” (Project Mirador, n.d., para.1). Mirador users can,

for instance, pull an image from our database and compare it side-by-side with other images

from our database, as well as with images from other worldwide image repositories that also

are Mirador-compliant. As a result, comparative and analytical research from humanities and

social sciences using our images is possible, providing opportunities for new interpretation

and discovery in the history of polar observation in Japan and elsewhere.

[FIGURE 4 HERE]

Implementing Metadata Standards

The provision of abundant metadata and mutual compatibility is useful as a means

for urging the discovery of electronic contents. With this understanding, the metadata

attached to our images conform to the international standard of Dublin Core Metadata
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Schema. To enhance discoverability and accessibility by external search engines, our

metadata are harvestable in accordance with Open Archives Initiative, OAI-PMH, who

“develops and promotes interoperability standards that aim to facilitate the efficient

dissemination of content” (Open Archives Initiative, n.d., para.l).

Best Practices and Lessons Learned

By creating and operating our image database, we have learned how Arctic images

are utilised in current research activities. By storing archive images to the database, not only

comparison of similar images and creating time series becomes possible; the potential for

application in other areas than research also opens. From our experience working on the

database, we believe that image preservation and public disclosure services have a certain

degree of demand. These activities, however, must be thought of in a long-term planning

perspective, while actual use of images by users is an immediate, day-to-day need which

needs to be considered from a short-term perspective. Thus, it is important to provide services

necessary for daily research activities while at the same time looking ahead to future needs.

Our new image pubishing platform based on Omeka went live in March 2018; thus,

at the time of writing it has been operational for about one year. Therefore, at present, we

have little empirical data to judge whether Omeka has worked as well as we intend.

Nonetheless, in our opinion, because this is a technologically new approach, we assume that
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it will take time for researchers to become proficient using the platform. We will continue

improving the interface while incorporating standard website evaluation methods such as

analysing access-logs or conversion rates (i.e., the percentage of visitors that complete a

desired goal out of the total number of visitors to the site).

Also, because Omeka is open-source software, future trends of use, including

updates, will depend on the activity of the Omeka community. Although we are convinced

that implementing Omeka is the most appropriate choice for NIPR at the present time, from

the viewpoint of sustainability and interoperability we must watch how the open-source

Omeka community develops over time.

Conclusion

This chapter began with outlining the position of Arctic images in the context of published

scientific papers. Through working with Arctic images in the NIPR collection, we have come

to understand that collecting, making available and utilising images is essential to developing

research and research methods. Next, we introduced how the two image databases (NIPR

Image Collection and Digital Botanical Book) at NIPR were built, who uses it, and how they

are operated. Then, based on the experience of managing these two databases which have

different purposes and characteristics, we noted our plan to develop an integrated image
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publishing platform (Omeka) that meets the needs of both. A particular emphasis on

integration is platform sustainability and interoperability. We discussed specific requirements

to meet these two points, evaluate the implemented functions, and the possibility of future

updates. Importantly, Arctic images discussed here are not only used in the natural sciences,

but also in social science research. Because different disciplines have varied and specialised

viewpoints, it is not easy to provide sufficient metadata to satisfy all demands. We collect

metadata from the owner(s) of images, but it is crucial also to the continuing enrichment of

metadata to collect feedback from users coming from various backgrounds and disciplines.

Of course, archivists and librarians will need to continuously maintain the database metadata

in the future. We hope that the NIPR Arctic image database will be widely used, especially

by the broader scientific and social scientific community.



Minamiyama et al. 26

Acknowledgments

We should like to thank Marthe T. Fjellestad and Spencer Acadia for their dedicated

support and many useful suggestions. And we thank Hironori Yabuki, Akira Kadokura

(Research Organization of Information and Systems, Polar Environment Data Science

Center) and Tsuneo Odate (National Institute of Polar Research) for useful discussions that

improved this chapter. We also thank Takeshi Terui and Takeshi Sugimura (National Institute

of Polar Research) for providing infrastructure and data migration. The work presented in this

chapter was supported by grants from the Programme for Promoting the Enhancement of

Research Universities in 2016.

References

Bliss, L.C., 1997. Arctic ecosystems of North America. In: F.E Wielgolaski, ed., Ecosystems
of the world 3: Polar and alpine tundra. Amsterdam: Elsevier. pp.551-683.

Candela, L., Castelli, D., Manghi, P. and Tani, A., 2015. Data journals: A survey. Journal of
the Association for Information Science and Technology, 66(9), pp.1747-1762.
http://doi.org/10.1002/asi.23358.

Creative Commons homepage, n.d.-a. [online] Available at: <https://creativecommons.org/>
[Accessed 9 March 2019].

Creative Commons, n.d.-b. CCO. [online] Available at: <https://creativecommons.org/share-
your-work/public-domain/ccO/> [Accessed 9 March 2019].

Creative Commons, n.d.-c. Attribution 4.0 International (CC BY 4.0). [online] Available at:
<https://creativecommons.org/licenses/by/4.0/> [ Accessed 9 March 2019].



Minamiyama et al. 27

Creative Commons, n.d.-d. Attribution-ShareAlike 4.0 International (CC BY-SA 4.0). [online]
Available at: <https://creativecommons.org/licenses/by-sa/4.0/> [Accessed 26 April 2019].

Diekema, A.R., Wesolek, A., and Walters, C.D., 2014. The NSF/NIH effect: Surveying the
effect of data management requirements on faculty, sponsored programs, and institutional
repositories. Journal of Academic Librarianship, 40(3-4), pp.322-331.
https://doi.org/10.1016/j.acalib.2014.04.010.

Elven, R., and Elvebakk, A., 1996. Part 1: Vascular plants. In: A. Elvebakk and P. Prestrud,
eds., A catalogue of Svalbard plants, fungi, algae, and cyanobacteria. Series no. 198. Oslo:
Norsk Polarinstitutt. pp.9-55. [pdf] Available at: <http://hdl.handle.net/11250/173511>
[Accessed 10 March 2019].

Forbes B.C., Monz, C., and Tolvanen, A., 2004. Ecological impacts of tourism in terrestrial
polar ecosystems. In: R.C. Buckley, ed., Environmental impacts of ecotourism. Ecotourism
book series no. 2. Wallingford, Oxon., UK: CABI. pp.155-170.

Ferland, E.J., Benestad, R., Hanssen-Bauer, 1., Haugen, J.E., and Skaugen, T.E., 2011.
Temperature and precipitation development at Svalbard 1900-2100, Advances in
Meteorology, article 1D 893790. https://doi.org/10.1155/2011/893790

Gherghina, S., and Katsanidou, A., 2013. Data availability in political science journals.
European Political Science, 12(3), pp.333-349. https://doi.org/10.1057/eps.2013.8.

Haendel, M.A., Wasilevsky, N.A., and Wirz, J.A., 2012. Dealing with data: A case study on
information and data management literacy. PLOS Biology, 10(5), e1001339.
https://doi.org/10.1371/journal.pbio.1001339.

Higashi, A., 1962. Ukichiro Nakaya — 1900-1962. Journal of Glaciology, 4(33), pp.378-380.
https://doi.org/10.3189/S0022143000027763.

International Arctic Environment Research Center, 2017. Hokkyoku niorusun kichi kaisetsu
25-shiinen to shorai tenbo [25th anniversary of the opening of the Arctic Ny-Alesund Base
and future prospects]. Tokyo: University Interoperability Organization, National Institute of
Information and Systems Research, and National Institute of Polar Research.
http://doi.org/10.15094/00014343.



Minamiyama et al. 28

International DOI Foundations, n.d.-a. Frequently asked questions about the DOI system.
[online] Available at: <https://www.doi.org/fag.html> [Accessed 10 March 2019].

International DOI Foundations, n.d.-b. DOI handbook: Overview: The DOI system concept.
[online] Available at: <https://www.doi.org/doi_handbook/1_Introduction.html#1.6.1>
[Accessed 10 March 2019].

International Image Interoperability Framework, n.d.-a. I11F frequently asked questions:
What are the benefits of I11F? [online] Available at: <https://iiif.io/community/fag/#what-are-
the-benefits-of-iiif> [Accessed 10 March 2019].

International Image Interoperability Framework, n.d.-b. IIIF museums community group:
About. [online] Available at: <https://iiif.io/community/groups/museums/#about> [Accessed
10 March 2019].

Kim, Y., and Adler, M., 2015. Social scientists’ data sharing behaviors: Investigating the
roles of individual motivations, institutional pressures, and data repositories. International
Journal of Information Management, 35(4), 408-418.
https://doi.org/10.1016/j.ijinfomgt.2015.04.007.

Mauthner, N.S., and Parry, O., 2013. Open access digital data sharing: Principles, policies
and practices. Social Epistemology, 27(1), pp.47-67.
http://doi.org/10.1080/02691728.2012.760663.

Minamiyama, Y., Terui, T., Murayama, Y., Yabuki, H., Yamaji, K., and Kanao, M., 2017.
Launching a new data journal “Polar Data Journal”: Toward a new data publishing
framework for polar science. Journal of Information Processing and Management. 60 (3),
pp.147-156. https://doi.org/10.1241/johokanri.60.147.

Ministry of Education, Science, and Culture, 1963. Nankyoku 6-nenshi: Nankyoku chiiki
kansoku jigyo hokokusyo [Six-year history of Antarctica: Report on Antarctic region
observation project]. Tokyo: Ministry of Education, Science, and Culture.

National Institute of Japanese Literature, n.d. The Database of Pre-Modern Japanese Works.
[online] Available at: <https://kotenseki.nijl.ac.jp/?In=en> [Accessed 9 March 2019].



Minamiyama et al. 29

National Institute of Polar Research, 2017. National Institute of Polar Research open access
policy. [pdf] Available from: <http://www.nipr.ac.jp/english/outline/activity/oap.htmi>
[Accessed 10 March 2019].

National Institute of Polar Research, 2019a. NIPR Image Archive. [database] Available at:
<https://ads.nipr.ac.jp/image/?locale=en> [Accessed 1 June 2019].

National Institute of Polar Research, 2019b. Introduction. [online] Available at:
<http://polaris.nipr.ac.jp/~antmoss/shusi/index.html> [Accessed 10 March 2019].

Newmann, J. and Brase J., 2014. DataCite and DOI names for research data. Journal of
Computer-Aided Molecular Design. 28(10), pp.1035-1041. https://doi.org/10.1007/s10822-
014-9776-5.

Okada, K., Yamamoto, K., and Matsuda, K., 2018. Nihon koten seki ni kansuru s6g6
detab&su no kochiku to tenkai: Yuiitsu no Nihon koten seki potarusaito to shite no 'shin
Nihon koten seki sogo détab&su' [Constructing an integrated database of pre-modern Japanese
works and its future: The Database of Pre-Modern Japanese Works as the sole specialised
portal]. Dejitaruakaibu gakkaishi [Journal of the Society of Digital Archives], 2(2), pp.144-
145. http://doi.org/10.24506/jsda.2.2_144.

Open Archives Initiative Organization, n.d. About OAI. [online] Available at:
<https://www.openarchives.org/organization/> [Accessed 10 March 2019].

Project Mirador homepage, n.d. [online] Available at: <http://projectmirador.org/>
[Accessed 10 March 2019].

RDA-CODATA Legal Interoperability Interest Group, 2016. Legal interoperability of
research data: Principles and implementation guidelines.
http://doi.org/10.5281/zenod0.162241.

Stuart, D., Baynes, G., Hrynaszkiewicz, 1., Allin, K., Penny, D., Lucraft, M., et al., 2018.
Practical challenges for researchers in data sharing.

https://doi.org/10.6084/m9.figshare.5975011.v1.

Tatsumi, T., ed., 1990. The Japanese expedition to Svalvard, 1983-1988. Tokyo: Kyoikusha.



Minamiyama et al. 30

Tenopir, C., Allard, S., Douglass, K., Aydinoglu, A.U., Wu, L., Read, E., et al., 2011. Data
sharing by scientists: Practices and perceptions. PLOS One, 6(6), e21101.
https://doi.org/10.1371/journal.pone.0021101.

Waller, T., and Monroe-Gulick, A., 2014. Understanding methodological and disciplinary
differences in the data practices of academic researchers. Library Hi Tech, 32(3), pp.467-482.
https://doi.org/10.1108/LHT-02-2014-0021.

Watanabe, O., and Fujii, Y., 1988. Outlines of the Japanese Arctic Research Expedition in
1987. Bulletin of Glacier Research, 6, pp.47-50.

Whitmire, A.L., Boock, M., and Sutton, S.C., 2015. Variability in academic research data
practices: Implications for data services development from a faculty survey. Program:
Electronic Library and Information Systems, 49(4), pp.382-407.
https://doi.org/10.1108/PROG-02-2015-0017.

Yamanouchi, T., 2016. Goku kisho-gaku no rekishi to MSJ gokkan chiiki kisho-gaku
kenkyukai [History of research on polar meteorology and MSJ Research Group on Polar and
Cold Region Meteorology]. Tenki, 63(3), pp.157-171.

Zenk-Moltgen, W., and Lepthien, G., 2014. Data sharing in sociology journals. Online
Information Review, 38(6), pp.709-722. https://doi.org/10.1108/0IR-05-2014-01109.

Atland, K., 2008. Mikhail Gorbachev, the Murmansk Initiative, and the desecuritization of
interstate relations in the Arctic. Cooperation and Conflict, 43(3), pp.289-311.
https://doi.org/10.1177/0010836708092838.



	Chapter 16



