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About UArctic

The University of the Arctic (UArctic) is a cooperative network of universities, colleges,
research institutes and other organizations concerned with education and research in and around
the north. UArctic builds and strengthens collective resources and collaborative infrastructure
that enables member institutions to better serve their constituents and their regions. Through
cooperation in education, research and outreach we enhance human capacity in the north, promote
viable communities and sustainable economies, and forge global partnerships.
Visit www.uarctic.org

About Digital Science

Digital Science is a technology company serving the needs of academic research. We offer a
range of technology and content solutions that help make the research process more productive
and efficient. Whether at the bench, in the field, or in silico, our products help to simplify workflows
and evolve the way that research is done. We believe passionately that tomorrow’s research will be
different to – and better than – today’s.
Visit www.digital-science.com

About Altmetric

Almetric was founded in 2011 and has made it a mission to track and analyze the online activity
around scholarly literature.Altmetric tracks what people are saying about research outputs online and
works with some of the biggest publishers, funders, and institutions around the world to deliver this
data in an accessible and reliable format. Altmetric is supported by Digital Science.
Visit www.altmetric.com

This report has been published by Digital Science, which is operated by global media company, the
Holtzbrinck Publishing Group.
Digital Science, The Campus, 4 Crinan Street, London N1 9XW, UK. info@digital-science.com

An Overview
The data used in the preceding pilot report, “International Arctic Research:
Analyzing Global Funding Trends” and working paper, "Arctic Research Publications",
consisted of publicly-available funding data and published scientific articles, both
of which undergo a process of peer review and, therefore, tend to be trusted by
the scientific community. At the same time, there exist a significant number of
information sources, apart from the scientific literature, with which to assess the
social impact (not to be confused with “societal impact”) of the findings produced by
Arctic researchers and institutions.Various policy documents, online news and media
publications, white papers, tweets, and Facebook posts provide additional data points
to help assess the reach and potential impact of publicly funded research, including
Arctic research. In this working paper, we provide some alternative perspectives of
the way one could view the impact being made by Arctic-related science.
Altmetrics in general can be defined as, “The study and use of scholarly impact
measures based on activity in online tools and environments” (Priem 2012). Digital
Science has approached altmetrics through the creation and launch of Altmetric.com
(Adie 2012) and the accompanying “Altmetric Donut” (see figure below) with which
many readers of this paper may be familiar.
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The number inside the donut, called the Altmetric Attention Score, is a weighted
measure of the online attention surrounding a research output and serves as
an indicator of the volume and likely reach of that attention.The authors of this
working paper felt that using the Altmetric-attention data to highlight various
aspects of Arctic research would provide a complementary view to the analysis of
Arctic research funding provided in the preceding report.
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Methods

Sample Exploration

The same boolean query used to identify the Arctic candidate grants was used
within the Web of Science (WoS) Core Collection search interface to identify
scientific publications published between 2012 and 2015 (inclusive) which
contained Arctic terms.The more recent timeframe of the Altmetric analysis is
determined by the fact that 2012 was the first full year in which Altmetric.com
tracked the online reaction to scholarly outputs.

As an initial introduction to what an Altmetric take on Arctic research entails,
consider the following summary of the attention paid to a much-discussed
research finding regarding the genome sequencing of a Neanderthal from Siberia.
You see both from the wide variety of colors in the donut as well as from
demographic-breakdown table that there was strong interest in this finding from
both “lay” sources (e.g., news outlets,Wikipedia references, etc.) as well as from
the scientific communities (e.g., scientific blogs, citations, Mendeley readers, etc.).

For this working paper, we were unable to obtain a full data extract of all titles,
abstracts, and keywords of Arctic candidate publications and, thus, were unable
to use the same process of “term boosting” employed in the funding report
to increase the level of precision (i.e. specificity) related to the identification
of scientific papers which can truly be considered to fall within the realm of
Arctic research.Without the ability to boost terms, a non-trivial number of
false-positive articles are returned by the query which we estimate, based on
an analogous exercise in Arctic grant filtering, to be in the vicinity of 20% of the
search results.

Given the level of noise in the data generated by these false positives, the
decision was made to use the Altmetric data purely as an exploratory tool
to help the authors generate new hypotheses which might be more deeply
explored in a phase-two, follow-up analysis. During the exploratory process,
however, there were enough thought-provoking examples uncovered by the
authors to warrant sharing them with the broader UArctic community in this
paper with the hopes that any interested members of the community will share
with us their ideas as part of our phase-two hypothesis generating exercise.

Querying WoS returned 34,072 papers which contained one or more of the
Arctic related terms in our boolean query. As previously mentioned, it is
estimated that approximately 7,000 of these papers are false positives and do
not truly represent Arctic research, so it is important to consider all numbers
reported in this section only as an order-of-magnitude estimation and not as an
accurate summary statistic for this scientific field.

Of the papers returned by the WoS query, approximate one third or 11,734
were found to have an Altmetric score greater than zero (i.e. having been
mentioned at least once by one of the sources depicted in the legend of the
Altmetric Donut figure above). It is an anecdotal exploration of the kind of
attention the online community has paid to these approximately 10,000 Arctic
findings that we present to the UArctic community below.
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Geographical Analysis
If, leaving the Neanderthal article example, we refocus our attention on
Arctic research as a whole since 2012, we can give the following geographical
breakdown considering only the Twitter dimension of the Altmetric score.

COUNTRY

TOTAL
TWEETS

UNIQUE
TWEETERS

Location not available

35,817 (40.1%)

29,701 (38.9%)

United States

16,901 (18.9%)

14,725 (19.3%)

United Kingdom

11,826 (13.3%)

10,244 (13.4%)

Canada

4,058 (4.5%)

3,542 (4.6%)

Spain

1,953 (2.2%)

1,741 (2.3%)

Japan

1,852 (2.1%)

1,728 (2.3%)

Sweden

1,130 (1.3%)

1,005 (1.3%)

Finland

1,039 (1.2%)

1,003 (1.3%)

Netherlands

943 (1.1%)

741 (1.0%)

France

911 (1.0%)

762 (1.0%)

Norway

908 (1.0%)

779 (1.0%)

Germany

876 (1.0%)

772 (1.0%)

517 (0.6%)

425 (0.6%)

India

384 (0.4%)

359 (0.5%)

Italy

381 (0.4%)

349 (0.5%)

157 (0.2%)

110 (0.1%)

91 (0.1%)

81 (0.1%)

88 (0.1%)

80 (0.1%)

Greenland

85 (0.1%)

78 (0.1%)

Iceland

83 (0.1%)

70 (0.1%)

Faroe Islands

75 (0.1%)

66 (0.1%)

Singapore

62 (0.1%)

61 (0.1%)

Korea, Republic of

56 (0.1%)

55 (0.1%)

...

...
Denmark
...

...
China
...
Russian Federation
...

The darker the country’s shade of blue, the greater the number
of tweets originating from the country in question referencing the
11,734 candidate Arctic papers extracted from WoS. To the right is a tabular view
of the Twitter data in which the UArctic Council member states highlighted in
yellow and UArctic Observer states highlighted in blue. In order to keep the table
to reasonable length, non-UArctic affiliated countries were omitted from the table
and three-dot ellipses were inserted to denote gaps in the table due to the nonUArctic omissions.

Poland
...

...

When trying to interpret these data one should think carefully about the
various selection biases introduced by the source of the data. In this instance, it
could very well be that in certain countries such as Russia or China,Twitter is
not nearly as widely used as it is in countries such as the US and UK. Perhaps
there are Twitter-like alternatives in those countries which are, as of today, not
currently being tracked by Altmetric.com.

Finally, a visualization of the international collaboration necessary to achieve the
scientific findings underlying the Altmetric analysis was produced by importing
the WoS data extracts into the VOSviewer software application (Van Eck
2010).The bigger the country-name label box, the greater the number of total
coauthorships considering all papers with at least one author from the country
in question.The thicker the lines connecting any two countries, the greater the
number of papers coauthored by one or more authors from both countries.
Lastly, the various colors depict collaboration “clusters” in which the countries
most likely to collaborate with each other are given a common color.
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ANZSRC Fields-of-Research Categorization
As with the grants in the funding report, we were able to assign one or more
ANZSRC Fields-of-Research (FOR) categories to each of the journals in which
the 11,734 candidate Arctic publications appeared through the following mapping
(http://www.arc.gov.au/sites/default/files/filedepot/Public/ERA/ERA%202015/
ERA2015_Submitted_Journal_ListV2.xlsx ).This journal-level mapping of the
candidate Arctic papers to scientific disciplines allowed us to create the following
“tree map” in which the area of the rectangle is equal to the attention (i.e. the
aggregate Altmetric score) being paid to all articles appearing in all journals
assigned in the Field of Research in question.

Since these categories are linked to scientific journals, one could imagine an
exploratory exercise to see which journals were contributing the greatest
“buzz” to the field of Arctic Oceanography previously highlighted in the funding
report. Imagine that the tree map above is interactive and that one could click
on the gold Oceanography box to view the kind of attention being paid to the
articles appearing in the various Oceanographic journals. For example, one could
imagine seeing the following radar graph depicting aggregate Altmetric source
breakdowns for the Journal of Climate.
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In a final step of the exploration process, one might wish to know which policy
document(s) have cited the three articles appearing in the Journal of Climate. By
increasing the granularity of data detail one final level, one would learn that the
three papers had all appeared as references in the following report.
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Altmetric Characterizations of Scientists, Research
Institutions, and Countries

Our first example is Michiel van der Broeke at the University of Utrecht in the
Netherlands

Although the above exercise in the exploration of the Arctic research landscape
may have provided some understanding of the potential for generating new
insights when the Altmetric Attention Score is aggregated at the level of scientific
field, subfield, or even journal, it is likely that the typical reader will have a
stronger interest in the investigation of aggregations at the researcher, institution,
or country level. In our experience, the presentation of summary statistics of
people, institutions, and countries is much more likely to stimulate a thoughtprovoking dialogue than is presentation of summary statistics for entities which
typically elicit much weaker feelings of affiliation.To that end, we will now share
some of the interesting examples we found while exploring the Arctic through
an Altmetric lens.

The article for Dr. van den Broeke we
would like to highlight is “A Reconciled
Estimate of Ice-Sheet Mass Balance”
which appeared in Science on 30 Nov
2012 (http://science.sciencemag.org/
content/338/6111/1183 )

It is our anecdotal observation that the attention paid to new findings made in
the physical and life sciences tends to far overshadow the attention given to new
findings being made in the social sciences.The degree to which this observation
may be influenced by the potential selection biases introduced by Altmetric.
com’s inability to track every available information source is unknown.When
aggregating Altmetric scores at the person level, it became clear that a large
percentage of the scientists generating the most buzz were those who work
on the physical measurement of climate change.We first present the profile
of a climate-change investigator and then contrast it with the profiles of two
researchers who focus on Behavioral-health and Epidemiology.

Scientists
In each researcher’s profile we present the aggregate statistics for the collection
of their post-2011, Arctic-focused publications through a timeline showing the
temporal distribution of the attention being paid to their work as well as via a
geographical visualization of who is tweeting about their work on Twitter. As
a lead-in to each scientist’s aggregate statistics, we give the granular Altmetric
details for one of their papers in order to give the reader a visceral feel for the
lines of investigation likely to be followed by the researcher in question.
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Our second example is Sangita Sharma at the University of Alberta.

Our final example is Marita Melhus of The Arctic University of Norway

The paper for Dr. Sharma we would like to
highlight is “Eating habits of a population
undergoing a rapid dietary transition: portion
sizes of traditional and non-traditional foods and
beverages consumed by Inuit adults in Nunavut,
Canada” which appeared in Nutrition Journal on
3 June 2013 (http://nutritionj.biomedcentral.com/
articles/10.1186/1475-2891-12-70).
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The publication for Dr. Melhus we
would like to highlight is “Indigenous
and tribal peoples' health (The Lancet–
Lowitja Institute Global Collaboration): a
population study” which appeared in The
Lancet on 20 April 2016 (http://www.
thelancet.com/journals/lancet/article/
PIIS0140-6736(16)00345-7/abstract).
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Research Institutions
In the following section, we present Altmetric summary statistics on the same six
universities which were compared head-to-head in the funding report.The Altmetric
profile retains the same format as seen above for individual scientists with the one
exception that we do not highlight a single publication.
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Countries
In the interest of brevity, we offer only a single example of Altmetric summary
statistics at the country level, namely the Russian Federation.The Altmetric profile
retains the same format as seen above for research institutions.

Conclusions
While still in their infancy, altmetrics can supplement a grant-and-publication-based
analysis of the research landscape of a given scientific area by categorizing and
quantifying the attention the online community is paying to a given paper, journal,
subfield, scientist, institution, or country. In the future, one might imagine altmetrics
becoming a standard part of the evidence used by investigators, journal editors,
university administrators, or funding program officers in deciding how to best focus
limited resources.

Because our Altmetric-based analysis was purely exploratory in nature, we have not
included in this report a results section that we can now summarize as part of our
conclusions. Instead we offer our best guess at what the most fruitful, future line of
investigation would be within this branch of scientometrics.

Future Directions
In the Altmetric timelines above, the reader may have noticed activity spikes at
certain times for a given researcher or university.While examining the sourcespecific timelines for the whole of Arctic Altmetric attention, we observed
several significant spikes in activity with the most striking coming in the form of a
concentrated burst of Facebook posts in early 2015.

Despite the fact that temporal analysis of social-media-based phenomena can be highly
complex (Kwak 2010), we feel that this line of investigation holds, perhaps, the greatest
potential for a more in-depth understanding of the of the role that Arctic research is
playing in the online community’s understanding of the impact that climate change is
having on Arctic flora and fauna and the peoples most affected by it.

Although the Facebook temporal spike is not related to climate change, we present
it here as a case study to illustrate the potential for a real-time, spike-detection
system which could alert social scientists interested in social perceptions of Arctic
related research to such spikes.The potential outcome of such real-time alerts
could be a shift from a focus on retrospective analyses conducted long after the
online reaction to a given finding has ended to a more prospective approach
in which survey instruments are designed and deployed in the hours and days
immediately following the detection of an attention spike of a great enough
magnitude to warrant further study.
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Below is the temporal spike we observed when we isolated the Facebook posts
from the other Altmetric sources.
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Upon further investigation we discovered that on January 10, 2015, a preprint
version of the article, “Some observations regarding the thermal flux from
Earth's erupting volcanoes for the period of 2000 to 2014” was posted online
(http://onlinelibrary.wiley.com/wol1/doi/10.1002/2014GL061997/abstract).

The paper received 170 Facebook posts on a single day and a total of 246 by the
end of the month (see below for an excerpt from the article’s Facebook activity
log on Altmetric.com).
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