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Abstract The purpose of data exploration and data visualization (DV)
is to offer ways of perceiving and manipulating information, as well as ex-
tracting and inferring knowledge. In this short paper we present advances
in visual representations and intuitive interaction techniques based on ar-
tificial intelligence. This contributes significantly to the exploration and
understanding of information related to marine sciences represented by
ontologies and linked data. This preliminary research allows scientists
and non-expert users to analyze sets with information related to oceano-
graphy, meteorology and environmental parameters to promote scientific
knowledge and productive innovation in the South Atlantic ocean using
Linked Open Data (LOD).
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1 Introduction

The purpose of DV is to offer forms of information perception and manipulation,
as well as knowledge extraction and inference [1,2]. DV provides to users an intu-
itive way to explore content, identify interesting patterns, infer correlations and
causalities, and supports meaning-construction activities. One of the promising
approaches to address the problems associated with integration and graphing
is to store in a structured way and reproduce the data sets in graphs. The Se-
mantic Web (SW) [3] offers solutions to these needs by enabling LOD [4] where
data objects are uniquely identified and the relationships between them are ex-
plicitly defined. LOD is a powerful and compelling approach to disseminating
and consuming scientific data from various disciplines [5,6,7,8]. It involves pub-
lishing, sharing, and connecting data on the Web and offers different methods
of aggregation and interoperability.
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In recent years, this way of publishing data has been adopted in a large num-
ber of LOD disciplines [9], this has made the visualization and exploration of
information a crucial task for most of the LOD consumers. Data scientists, do-
main experts, and citizens want to use intuitive and visual, rather than program-
matic, ways to interact with these resources. In the domain of marine sciences,
the visualization of data from disciplines such as Oceanography, Meteorology
and Biodiversity face great challenges, since there is an exponential increase in
their volume due to the growth of technology and the multiplicity of platforms of
remote sensing and the demand for knowledge to contribute globally to climate
change models [10]. In addition, there is a great diversity in the type of records
that must be displayed properly, the physical chemical, geological, meteorological
and biological values must be integrated and the analysis/information products
must be based on all of them so that the user can make a correct interpreta-
tion [11].

The remainder of this short paper is structured as follows: Section 2 presents
different initiatives based on LOD for marine sciences. Section 3 presents a proof
concept platform developed to visualize information of marine sciences in South
Atlantic. Finally, in section 4, we present some conclusions related to previous
experiences and planning for future works.

2 Background and Related Work

A large number of LD visualization tools have been introduced in recent years,
most of them originating from academia. DV tools in linked data provide graph-
ical representations of a data set or parts of it, with the aim of facilitating its
analysis and generating insights from complex, interlinked information on a geo-
temporal space. Techniques may vary depending on the domain, the type of
record, the task the user is attempting to perform, as well as the user’s skills.

There are several initiatives carried out in the Argentine context to pub-
lish marine science data such as LD, among them we can highlight: [12] which
presents the publication of metadata from oceanographic campaigns as LD.
OceanGraph [13] defines an oceanographic knowledge graph prototype to man-
age information from expeditions, scientific publications and environmental vari-
ables, while in [14] OceanGraph exploitation is proposed with concrete examples
of potential uses by specialists.

At the international level there are also initiatives for the publication of mar-
ine science data such as LD, among the main ones we can mention GeoLink [15],
a project funded by the EarthCube initiative, which has taken advantage of the
principles of LOD to create a database, which allows users to consult and reason
in some of the most outstanding geoscience repositories in the United States. The
GeoLink dataset includes such diverse information as port calls made by ocean-
ographic cruises, metadata from physical samples, funding of research projects
and personnel, and authorship of technical reports. The data has been published
in accordance with best practices for LOD [16] and are publicly available through
a SPARQL endpoint that currently contains more than 45 million RDF triples.

Short Papers of the 10th Conference on Cloud Computing, Big Data & Emerging Topics

- 25 -



3 LD Visualization in Marine Science

In the context of marine science, visual exploration is a promising approach for
exploring and analyzing data and better understanding the dynamics of com-
plex ocean processes, although publishing data as LD has a number of success
stories [15,17], visualization continues to be a problem because it is a particular
task that differs from classic DV, mainly due to the characteristics of LD. The
use of common vocabularies (cross domains) for the description of the records or
the use of typified properties to capture relationships between resources within
a set or between different sets, differs from traditional forms of visualization
which are unable to capture the complex possible relationships. For the tests de-
scribed below, we use public information on marine species and environmental
variables captured in the South Atlantic through a SPARQL endpoint whose
URL is http://linkeddata.cenpat-conicet.gob.ar/snorql/. The method-
ology used for the creation and publication is detailed in [17]

3.1 Case study

Our focus is on the Web-based front-end consisting of querying and visualiza-
tion tools. We have developed a proof of concept for interactive visualization
of oceanographic, environmental and marine biodiversity information. The plat-
form allows the representation and visualization of interactive maps with tra-
jectories of oceanographic vessels, as well as the retrieval of graph schemes of the
relationship between environmental variables and species. For which a selection
of open source instruments compatible with the visualization of specific types of
information was carried out, for example geospatial data, species distribution,
traceability and records related to the environment. Figure 1 shows 2 visualiza-
tions used to interpret information on a specific species, in this case Mirounga
Leonina (Southern elephant seal). Map shows the information of trips made by
several individuals during their feeding trips in the sea, additionally overlapping
layers with environmental and special information. The other visualization shows
bibliographic information associated with the species.

The application is built with the Shiny framework3 for the R programming
language. Access to endpoints is done through the SPARQL package4. The ap-
plication layout is produced with the flexdashboard package5, and the maps use
Leaflet.js, Highcharts, and ggplot2, all accessed through their corresponding R
packages.

To see details of the implementation and the source code, see the following
link.

3 https://shiny.rstudio.com/
4 https://cran.r-project.org/web/packages/SPARQL/SPARQL.pdf
5 http://rstudio.github.io/flexdashboard/index.html
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Fig. 1. Visualizations used to relate: (i) marine species with bibliographic in-
formation (ii) geo-spatial information of species with environmental variables
and marine regions.

4 Conclusions and Future Work

From previous experiences, we can conclude that it is necessary to develop sys-
tems capable of visually managing information for comprehensive and secondary
use, both from the participating groups and from external users who require in-
formation. The results of this preliminary research constitute a substantial con-
tribution, not only for marine sciences, but also as a methodological contribution
to scientific visualizations using LD.

As future work, we propose the need to formalize the proof of concept, for
this it is necessary to delve into the following aspects: a) Study and research
of scientific visualizations typical of marine sciences. b) Develop an online data
visualization platform based on prediction models to provide visual analytic facil-
ities and allow interactive queries and analysis of different layers of information.
c) Expand the platform or scale the results to other marine spaces, in particular
to the Priority Geographic Areas (AGP) of the Pampa Azul initiative6.

Acknowledgments: This research received funding from project Linked Open
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of the National University of Patagonia San Juan Bosco (UNPSJB).
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