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This tutorial is a supplement to the paper A Primer on Acoustic Analysis for Landscape Ecologists by 
Villanueva-wƛǾŜǊŀ Ŝǘ ŀƭ ŦŜŀǘǳǊŜŘ ƛƴ ǘƘŜ [ŀƴŘǎŎŀǇŜ 9ŎƻƭƻƎȅ ǎǇŜŎƛŀƭ ƛǎǎǳŜ ŜƴǘƛǘƭŜŘ ά{ƻǳƴŘǎŎŀǇŜ 9ŎƻƭƻƎȅέ 
(vol. 26, pages 1233-1246, doi: 10.1007/s10980-011-9636-9). Accordingly, the exercises in the tutorial 
are meant to be undertaken while reading the article.  

Data and links to tools used in this tutorial can be found at 
http://ltm.agriculture.purdue.edu/soundscapes/primer 
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NOTES ABOUT THIS FILE 
This tutorial was first published on February 6, 2011 as version 0.9.  This is version 1.3 and was 
published on November 25, 2013 to use the package soundecology version 1.1 for R. 

R code appears in this document in a different font, for example: 

acoustic_diversity(sound1)   
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EXERCISE 1 ς LISTENING TO AND VISUALIZING THE SOUNDSCAPE 
Inspecting data in its raw format before deciding on the type of analyses to conduct is an 
important part of effectively assessing and understanding the system which one is studying. 
Accordingly, this first exercise is designed to develop in the reader an intuitive sense of the 
sound data that is quantitatively analyzed in the following exercises. It also demonstrates the 
sounds produced by different objects (e.g. biophony, anthrophony) and their interactions 
within the soundscape. The reader ǎƘƻǳƭŘ Ŏƻƴǎǳƭǘ ΨŜȄŜǊŎƛǎŜ мΩǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ƳŀƴǳǎŎǊƛǇǘ by 
Villanueva-Rivera et al. (this special issue) for a description of the sounds they are hearing as 
well as the information conveyed by them. 

PART A. LISTENING 

GETTING STARTED 
1. Visit the website ltm.agriculture.purdue.edu/soundscapes/primer to listen or download 

the three sound files in this exercise.  

LISTENING TO SOUNDSCAPE RECORDINGS 
2. Click on exercise 1. Play sound example #1 by clicking play button on the left bottom 

corner. You will need a modern browser with the Adobe Flash plug-in installed.  You will 
see this web page with   

 

  

http://ltm.agriculture.purdue.edu/soundscapes/primer
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You can use the control buttons on the lower left of the window to toggle between 
spectrogram (labeled as S) and waveform (labeled as W).  When you toggle to waveform and 
you would see this: 

 

You can also select the arrow to play the recording.  Once the file loads over the internet, you 
can also move along the sound file using the slider: 

 

3. Repeat for sound example #2 and sound example #3. Watch the spectrogram as you 
listen, and note the region on the spectrogram that corresponds to the sounds you are 
hearing. 

PART B VISUALIZING SOUND 

GETTING STARTED 
In this exercise, we will use Raven Lite (Charif et al. 2006) and Audacity to examine several 
soundscape recordings from the Tippecanoe Soundscape Study.   

Raven Lite is the freeware version of Raven and can be downloaded from 
http://birds.cornell.edu/brp/raven/Raven.html, where versions for the Windows, Mac OS X, 
and Linux operating systems are available. After the software has been installed, you can go to 
the Help menu and then Get Free License. You will be directed to a web site and then 
ǊŜǉǳŜǎǘŜŘ ǘƻ άǇǳǊŎƘŀǎŜέ ǘƘŜ ǎƻŦǘǿŀǊŜ for no charge.  An email will be sent with your license 
code.  Directions for providing the license number to the program will be provided in that file. 

http://birds.cornell.edu/brp/raven/Raven.html
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Audacity can be obtained from http://audacity.sourceforge.net, where versions for the 
Windows, Mac OS X, and Linux operating systems are available, as well as the source code.  

At our tutorial web site are several wav files that will be used.  Download exercise2.zip and 
place the files (unzipped) into a folder called Sounds101_demo.  

OPENING AND VIEWING A SOUND FILE IN RAVEN LITE 
Let us open a small 5 sec sample of the May 14, 2008 Purdue Wildlife (wetland) recording from 
01:00 (1:00am local time).  This sample contains chorusing of Spring Peepers during a light rain 
shower.  The interface to open a file will look like this: 

 

Once this file is selected, click the Open button and select Channel 1.  The sound file will be 
loaded and a waveform and spectrogram shown like this: 

 

http://audacity.sourceforge.net/


 

Acoustic Primer:  A Tutorial for Landscape Ecologists  7 

You can select the Maximize button 

 

To create a large view of both the waveform and spectrogram: 

 

Note that there are several sets of buttons that control various functions related to visualizing, 
subsetting, file management, and zooming.  The spectrogram color palette provides four color 
schemes for the spectrogram.  The brightness, contrast and resolution have scroll bars 
controlling these three key features of the spectrogram.  Change each to see how they modify 
your ability to see patterns within the spectrogram.  Also note that you can also play the sound 
using the three play sound control buttons (play, play and scroll, and play backwards).  After 
experimenting with the three main spectrogram visualization scroll bars, play the sound several 
times.  You should hear the Spring Peepers chorusing during a light rainshower. 

SUBSETTING SOUNDS IN RAVEN LITE 
Raven Lite allows a user to select areas within the sound file and then remove other sounds so 
that you can hear specific portions of the spectrogram.  Use your cursor to select sounds within 
the first 2 seconds that are less than 3 kHz.  The selection should appear as a red box with 
portions highlighted with small squares: 
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Using the Filter Around tool, 

 

you will see the sounds outside the selected area set to 0 dB: 

 






































