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Protecting the Bat Population

Our land management strategies are currently broken up into three categories:
Managed, Unmanaged, and Cove. Managed land means that the land has experienced
some type of alteration, such as a controlled burn or logging. Unmanaged land means
that the land hasn’t received any management for several years. Coves are a separate
entity, as it’s a small bay or inlet, and cannot be managed in the same ways that forest
land can. 

This project will set the foundation for ongoing research to make inferences and inform
future management practices based on the results. Our partner, Dr. Amy Turner, plans
to share the dashboard and findings with organizations that focus on bat conservation,
such as The Tennessee Bat Working Group, The North American Bat Monitoring
Program, The Tennessee Wildlife Resources Agency, and The United States Fish and
Wildlife Service. 

In addition, other domain experts could use the dashboard for their work, for example
Dr. Ken Smith, Professor of Forestry at Sewanee, who would use it to understand how
timber management affects the environment, which may lead to more focused
research in that area. The findings explored in the dashboard can create an impact on
conservation efforts far beyond Sewanee. 

All of our findings will be made available to the public with the hope that the
dashboard will become a tool for education and exploration.  

Each entry in our data set represents an audio clip that
has been recorded on Sewanee's Domain, processed
through the program Kaleidoscope, and identified as
either a bat call or noise, which we included in our
analysis to account for sensor maintenance. The type of
bat is determined by the unique searching call pattern
of each species. 

Bats are a vital part of ecosystems serving as pollinators, pest control, and seed
dispersers for important crops. Some bat populations have been declining due to one
of the worst wildlife diseases in modern history, Pseudogymnoascus destructans -
more commonly known as white-nose syndrome. Dr. Amy Turner and the Sewanee
Bat Study group have collected years of data on the behavior and habitats of local bat
species. The goals of this project include: analyzing the trends in frequencies in bat
activity across time and management areas to see which locations are crucial for bats,
what land management practices are harmful or helpful, and what species seem to be
thriving or not.  
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Long-Term (trends by year)
Seasonal (trends by month of the year)
Circadian (trends by hour of the day)
Spatial (trends within each compartment)
Diversity (trends in species proportions)
Sampling effort (monitoring devices)

Our problem was that we had all of this data in separate files that needed to be transformed into
an analysis of activity by numerous aspects. The first thing that needed to be done was to
combine our data into a single set, with consistent variables across the board. Once that was
complete, our team began an exploratory analysis of the data by breaking it into six categories: 

These categories became the outline of our final product; the interactive dashboard. 

We have analyzed the data and created a 
dashboard to help Dr.Turner and her team track 
bat activity and make data-driven forest 
management decisions. 

A significant factor in our project is that we 
had to account for sampling effort in our data. 
Since the number of sensors has increased over time, 
we had to adjust our calculations to ensure the number of bat 
calls recorded in a given time period was due to actual frequency 
instead of more or less recording devices. This is to ensure that all 
of the data is proportional and equally weighted in all analyses. 

Our approach was to combine six years' worth of data into a single data set and create
a system for adding new data as it is collected in the future. We the created an
interactive dashboard which draws from that extensive acoustic data to visualize
trends, explore data, and highlight the impact of forest management practices on
Sewanee's bats.
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There is an interesting spike in activity starting in the year 2019 in both managed
habitats and cove habitats, accompanied by a decrease in activity in unmanaged land.
This spike suggests that our bat species may prefer managed habitats over unmanaged
areas and coves. Further research could be done to investigate exactly what happened
in 2019, such as a shift in land management strategies.

Visualizing this data has allowed us to see how proportions of species activity are
changing. Most notably, there is a clear decrease over time of Big Brown Bat
frequencies, but a sharp increase in 2021-2022 of Silver-Haired Bat frequencies. 
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Working in the statistics platform RStudio, we generated 
exploratory reports for each tab, then used what we learned to 
create an interactive display using RStudio's shiny dashboard 
library. 

 Beginning in 2017 and continuing into the
present, domain research placed a handful of
acoustic sensors, each recording 24 hours a
day, in various sites across the Domain,
rotating locations over time. As the project
has grown, the number of sensors in the
rotation has increased from three to nine. 

We have:
- 6 years of data (2017-2022)
- 4 million observations
- 14 bat species and 6 species groups 
- 16 compartments  
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