
--------------Readme file ------------- 
 

EagleDashboard: Assessing the population scale impacts of a disease, toxin,  
or contaminant in Bald Eagles 

 
Cornell Wildlife Health Lab,  

Animal Health Diagnostic Center,  
College of Veterinary Medicine,  

Cornell University  
Ithaca, New York, USA 

 
 
Contacts  
 
Software programmer and modeler:  
Brenda Hanley, bjh262@cornell.edu (temporary), 
fomalhaut14@gmail.com (permanent)  
 
Research collaborators:  
André Dhondt, aad4@cornell.edu (permanent) 
María Forzán, mariaforzan@hotmail.com (permanent) 
Elizabeth Bunting, emb54@cornell.edu (permanent) 
Mark Pokras, Mark.Pokras@tufts.edu (permanent) 
Kevin Hynes, kevin.hynes@dec.ny.gov (permanent) 
 
Research supervisor:  
Krysten Schuler, ks833@cornell.edu (permanent) 
 
 
Overview of the software application 
 
Over the past three decades, bald eagle populations in the United States have largely rebounded, 
especially in the Northeastern United States. Although DDT was banned, eagles were listed on the 
ESA, and their numbers reversed to the strong increase we observe in the region today (Hanley et 
al. 2019), human-sourced contaminants remain on the landscape, posing a critical information gap 
of the population scale impacts of Pb on the recovery.  
 
This interactive dashboard was developed to provide a tool that managers and stakeholders could 
use to identify the population scale impacts of lead (Pb) to bald eagles over the past three decades 
in their region of interest. The computations mirror those found in Hanley et al. 2019 and 202X 
but allow managers to input their own time series counts of demographic and necropsy data to 
attain information regarding population impacts in the context of specific areas.  
 
The software integrates veterinary data with a population matrix model to compare the real and 
hypothetical impacts of Pb in current (control) and hypothetical non-Pb (experimental) 
populations. Comparative demographic quantities include the annual abundances, bi-annual 



abundances, growth rates (asymptotic, transient, cumulative, and stochastic), stable stage 
distribution, reproductive value, elasticities, and inertia.  
 
The software may be modified to assess the population scale impacts of other veterinary maladies 
on the eagle population in the same time and place, in a different window of time, or at a different 
location.  
 
 
Interactive Software User Tutorial  
 
Preparing the app for use on your computer 
 
Step 1: Download the “EagleDashboard.R” software code. 
Step 2: Install two packages: “shinydashboard” and “popdemo”. To install a package, type 
install.packages(“shinydashboard”) into your R console and run the line. Repeat with the other 
package.  
Step 3: Open the EagleDashboard.R file in R studio. 
Step 4: Click “Run App”.  
Step 5: Enter user inputs (see below). 
Step 6*: Launch the algorithm (and wait for the alert to appear below the “Launch algorithm” 
button that says the computations are complete). 
Step 7: Visit the remaining tabs to investigate the comparative results. 
 
*NOTE: This is a long running script that may take hours to days to complete, depending on your 
machine. You will need to ensure that your computer is plugged into power, and that you have set 
your sleep/power down settings set to “never”. Once you hit “Launch algorithm”, a small 
indicator bar will appear in the lower right-hand corner. After some time, the indicator bar will 
disappear, and it will seem as if nothing is happening. At this point, rest assured the computations 
are indeed running, so turn off your screen to ensure that you do not burn out the backlight. You 
will know when the algorithm has completed its computations when the message “Algorithm is 
complete” appears below the “Launch algorithm” button.  
 
User inputs 
 
Three types of inputs exist: (1) the number of runs of the algorithm, (2) the annual counts of nesting 
pairs in your area of interest from 1990-2018, and (3) the necropsy data.  
 
The number of runs of the algorithm. This is the number of randomly generated sets that the 
algorithm will check on its path to identify the optimal model given the data. The number of runs 
will determine runtime: a lower number of runs will have a shorter runtime, while a higher number 
of runs will have a longer runtime. Lower number of runs should be used only if you wish to better 
understand the function of the dashboard, while 1,000,000 runs should always be used whenever 
you seek to investigate the results.   
 
The annual counts of nesting pairs. This is the census number of nesting bald eagle pairs in your 
area of interest, counted during the breeding period, preferably on the same calendar dates each 



calendar year. Counts should be positive integers, and entries must exist for all 29 years. The 
entries have been pre-programmed with the counts for the Northeastern US study are in Hanley et 
al. 2019, but entries can be changed to reflect the counts in your area. Further details of this time 
series, and how to construct your own, appear in the supplement of Hanley et al. 2019.  
 
The necropsy data. This is the census number of adult eagles (male or female) that died from Pb 
toxicosis or other disease, toxin, or contaminant from 1990-2018. Counts should be positive 
integers, and entries must exist for all 29 years. If no known deaths existed, then enter 0 for that 
year. The fields have been pre-programmed with the counts from the necropsy data for the 
Northeastern US study in Hanley et al. 202X, but entries can be changed to reflect mortalities in 
your area. Further details on how to create this time series from necropsy reports appears in the 
supplement of Hanley et al. 202X.    
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Technical details  
 
This app was written under R Studio Version 3.5.3 (2019-03-11) – “Great Truth” © 2019 
RStudio, Inc. requires two R Shiny packages: “shinydashboard” and “popdemo”.  
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License  
 
This software is shared under a MIT License.  
 
Permission is hereby granted, free of charge, to any person obtaining a copy of this software and 
associated documentation files (the "Software"), to deal in the Software without restriction, 
including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, 

https://doi.org/10.1002/ecs2.2963


and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do 
so, subject to the following conditions:  
 
The above copyright notice and this permission notice shall be included in all copies or substantial 
portions of the Software.  
 
THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, 
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND 
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS 
BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN 
ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN 
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE 
SOFTWARE.  
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