Improving the User Experience of
Finding and Visualizing
Oceanographic Data
Introduction
Searching for and locating data of interest can be a challenge to researchers
as increasing volumes of data are made available online through various
data centers, repositories, and archives. The Biological and Chemical
Oceanography Data Management Office (BCO-DMO)1 is keenly aware of
this challenge and, as a result, has implemented features and technologies
aimed at improving data discovery and enhancing the user experience.

1

BCO-DMO text-based system

BCO-DMO geospatial-based system

Links from other repositories

was created in 2006 to manage and publish data from research projects funded by the
Division of Ocean Sciences (OCE) Biological and Chemical Oceanography Sections and the
Division of Polar Programs (PLR) Antarctic Sciences Organisms and Ecosystems Program (ANT)
of the US National Science Foundation (NSF).
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Noble et al. 2012. Limnol.
Oceanogr. 57(4).

2 Enhancing the User Experience: Custom visualizations of different data types help
users assess fitness for purpose.
Relative Abundance of Fish Larvae

Trace Metal Concentration

Nitrate at CARIACO Time-Series

For end users, the goal is to obtain data
of interest.

The Process

Iron vs. depth from 3 stations

Longitude vs. iron from 5 stations

Scaled abundances of 3 species

The data

NO3 vs. depth, Apr-June 2001-09

NO3 vs. depth, July-Sept 2001-09

2 Assess fitness for purpose (via metadata and

As data managers, our goal is to make the
process as easy as possible.

Ongoing Work and Challenges
• Getting feedback. Is our approach
working?
• Complexity and heterogeneity of data
• Interoperability with other
repositories
• Machine-to-machine data discovery
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1 Discover data (search, filter)

geospatial visualization)
3 Download data

3 Downloading Data:
There are multiple ways to get
to the data and several formats
available to download.

Rolling Deck to Repository (R2R); www.rvdata.us

The data managed and made available by BCO-DMO are very
heterogeneous in nature, from in situ biogeochemical, ecological, and
physical data, to controlled laboratory experiments. Due to the
heterogeneity of the data types, a “one size fits all” approach to
visualization cannot be applied. Datasets are visualized in a way that will
best allow users to assess fitness for purpose. An advanced geospatial
interface that contains a semantically-enabled faceted search is also
available. These search facets are highly interactive and responsive,
allowing users to construct their own custom searches by applying multiple
filters.
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Improving Data Discovery: There are multiple ways to find data.

The BCO-DMO text-based and geospatial-based data access systems
provide users with tools to search, filter, and visualize data in order to
efficiently find data of interest. The geospatial interface, developed using a
suite of open-source software (including MapServer, OpenLayers, ExtJS,
and MySQL), allows users to search and filter/subset metadata based on
program, project, or deployment, or by using a simple word search. The
map responds based on user selections, presents options that allow the user
to choose specific data parameters (e.g., a species name or an individual
drifter ID), and presents further options for visualizing those data on the
map or in "quick-view" plots.

New filtering and visualization tools are continually being added to the
BCO-DMO system as new data types are encountered and as we receive
feedback from our data contributors and users. As our system becomes
more complex, teaching users about the many interactive features becomes
increasingly important. Tutorials and videos are made available online.
Recent in-person classroom-style tutorials have proven useful for both
demonstrating our system to users and for obtaining feedback to further
improve the user experience.
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