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Methods

The mission of the National Ecological Observatory Network
(NEON) is to enable understanding and forecasting of the impacts
of climate change, land use change and invasive species on
continental-scale ecology – by providing infrastructure and
consistent methodologies to support research and education in
these areas.

We have developed the application using
R. R is an open source “language and
environment for statistical computing and
graphics”. It allows for effective data
analysis, calculations, and graphical

illustrations.

Background

To create this application we used the shiny
package. Shiny applications are composed of two
modules: the user interface, and the server, which is
reactive to the user interface. The way this works is
it allows users to input or choose certain values or
variables. This input, will be used in the server to
calculate or formulate an output that will be
illustrated in the interface side.

• Everyday petabytes of data are produced globally.
• Modern visualization techniques have been developed to
enhance understanding of huge datasets.
• Using these techniques in the field of spatial ecology is an
exciting and relatively novel application.
• These techniques, also known as multidimensional analyses,
should include point pattern analyses.
•

One example of these point pattern analyses is the Ripley’s K, which
allows to see if individual points are clumped or distributed randomly
according to a theoretical simulation.

• Using the Information Visualization Reference Model, we
developed a web-based application to analyze NEON’s fieldbased organismal data.

Figure 2. Conceptual Map Explaining NEON’s Grand Challenges and it’s relationship with
several key small mammal data products. NEON’s small mammal data products are
designed to address NEON’s Grand Challenges. The small mammals data products can
be found at http://data.neonscience.org/home.

NEON Field-Based Organismal Data Web-Application

Objectives
- Enhancing exploration of NEON’s data products
- Enable understanding of how the spatial distribution and
population sizes of small mammals fluctuate through time
- Create an interactive application that will allow the user to
visualize what it needs.

The code and the data for the application are available
at: https://github.com/ian-flores/NEON-2016-InternshipDPS

Figure 3. Plot, here showing the relationship
between weight and total length for all species
being separated by years

Figure 4. A picture showing the
theoretical component that the app
includes in it’s functionality.

Information Visualization Reference Model

Application Functionalities:
• Allows for the estimation of
linear models to visualize
the relationships between
variables
• Visualization of Spatial
Distributions
• Point Pattern Analyses

Figure 1. The Information Visualization Pipeline, this works as a pathway in
which you start with the data and develop an infrastructure to be able to finalize
with a visualization. Adapted from Chi and Riedl (1998)

www.battelle.org/neon

Figure 5. Visualization
of the spatial
distributions and a
Ripley’s K Statistical
Test, here showing
the captures of R.
megalotis in plot 12 at
Bartlett Experimental
Forest.

• Mark-Recapture Models for
density estimation
• Information about the smallmammal datasets

NEON is a project sponsored by the National Science Foundation and operated under cooperative agreement by Battelle.

Conclusion
• This application addresses
past limitations on data
visualization within spatial
ecology
• Can be adapted to use other
non-mammals organismal data
products.
• If these framework were to be
expanded and applied by the
ecological research community it
could mean a new way of
analyzing the data in a more
interactive way, opening the door
to more complex analysis of
different datasets.
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