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Overview

Understanding future changes in bird populations 
requires the creation of a good baseline understanding of 
present day population dynamics and then extending this 
monitoring approach into the future. An automated 
approaches bears promise to increase the temporal 
resolution and length of monitoring and at multiple 
locations using highly comparable methodologies. In this 
project we propose to develop a method for an automated 
method to bird population monitoring through automated 
analyses of high fidelity omnidirectional audio 
recordings at locations along the Alabama bird trail 
network. Specifically, this project is proposed to occur at 
the University of Alabama arboretum. Results from this 
project will include a new methodology for monitoring 
avian composition and abundance, a good understanding 
of seasonal variations in their populations and linkages 
with climatic variables, and the collection of critical 
preliminary data necessary to write up a more ambitious 
proposal to monitor bird population dynamics across the 
entire state of Alabama using the methods developed and 
tested in this project. This project is an extension of the 
avian composition and abundance monitoring that is 
already going on in Alabama.  SM3 high fidelity audio 
recorders will be used to record bird songs in the 
Arboretum.  Songscope, SeeWave and custom algorithms 
(using R software) will then be utilized to attempt to 
identify bird species based on their songs.

Methods

We propose to develop and implement a new 
methodology for monitoring of bird composition 
and abundance using high-fidelity omni-directional 
audio recording equipment.  

Materials and Software:
• SM3 Song Meter produced by Wildlife 

Acoustics 
• Sennheiser ME67 w/ Sony PCM-M10 recorder
• SeeWave
• Soundscope, 
• Custom algorithms using R language software 

The materials and software will enable the 
automatic identification of bird calls and the 
abundance and composition of birds at very high 
temporal resolutions non-stop throughout the entire 
year. We will apply this methodology to the 
University of Alabama Arboretum through the 
permanent installation of the high fidelity
audio monitoring system. This project will also be 
conducted in close collaboration with the 
University of Alabama environmentalists and 
Arboretum caretakers, and also with local Alabama 
based bird watching groups, including the 
Birmingham Audubon Society. 

Data:
The audio recorders will be collecting data 
continuously throughout the hours we pre-select.  
The data will already be in .wav format, allowing 
us to upload it directly to Soundscope or another 
software program.  

Analyzing the Data:
We will utilize SeeWave, Soundscope, custom 
algorithms and files obtained from the internet to 
identify bird species from the calls we record.  The 
audio files and corresponding species name will be 
uploaded to the web to allow for validation of our 
automated approach by citizen scientists that are 
experienced in bird identification from calls in this 
region.  

Shown below are screenshots of bird songs (recorded 
in Costa Rica) in the SongScope program. These are 
birds that are residents of both Costa Rica and 
Alabama. 

Conclusions/Significance

Future Directions
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After the development of methods, the collection of 
preliminary data and the extension of the monitoring 
of bird diversity and abundance to the entire state of 
Alabama, the methods can easily be applied to other 
states.  This will create a nationwide automated 
avian monitoring network.  It will allow researchers 
to know exactly what is happening within bird 
populations all across the United States, so that 
targeted conservation and research can occur.  An 
automated approach to bird composition and 
abundance research could alleviate the current 
problems with avian monitoring

Results

Following collection of data for 8-10 months we 
will link the changes in bird species with climatic 
data from local climate stations to understand 
linkages among seasonal patterns and finer temporal 
scale variations in climate and related variables 
(Loehle et al. 2005). We will use the methods 
developed, data collected, and results generated 
form this study as a seed to seek development of a 
large network of similar monitoring systems 
covering the state of Alabama, which will employ a 
citizen science approach with rigorous scientific 
method to generate knowledge useful to the 
conservation of bird species in landscapes 
undergoing simultaneous climatic and land use and 
land cover changes – a priority for conservation.    
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