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“The current environmental crisis is due at least in 
part to a lack of effective science communication. 
Traditional methods of disseminating findings are 
important for continued progress but can be 
inaccessible to the public and rarely 
communicate the important emotional and 
cultural dimensions of environmental issues.


There has been significant communications research 
into these issues— findings have suggested that 
communication techniques that can create a 
narrative, engage emotion, make the abstract 
more understandable, and use value frames to 
connect to an audience and encourage empathy 
will be most effective in encouraging behavioral 
change. The arts are capable of communicating 
in this fashion; sounding art in particular has a 
long history of engaging with politicized and 
emotional issues in ways that can ultimately 
provoke large-scale shifts in social convention. 
The arts and sciences each provide important 
responses to environmental problems. When 
used together, however, they have serious 
potential to create change. 


“THE MUSIC OF SCIENCE: ENVIRONMENTALIST DATA SONIFICATIONS, INTERDISCIPLINARY ART, AND THE NARRATIVE OF CLIMATE CHANGE.” 
MM thesis, FSU, 2019. 



Data sonification

• Data sonification:


• the translation of data into sound, or the 
translation, representation, or conveyance of 
information through non-speech sound


• can combine climate science and ecological art 
into a potentially powerful form of environmental 
activism. 


• sometimes will also see other terms: audification, 
sonification, auditory display, auralization, and 
acoustic display 


• interdisciplinary, usually involving collaborations 
between scientists, artists, programmers, and 
others. 


• really coalesces in the 1990s and afterwards
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Data sonification

The sonifiers in each project come from a wide range of 
disciplinary backgrounds, including performance, 
programming, neuroscience, visual arts, multimedia/
sound arts, climate science, and more traditional 
composition. 


• How?


• sonifiers assign musical characteristics to variables of a 
dataset; 


• there’s a spectrum here, from “direct or pure” 
sonifications to those that use data sonification as a 
compositional technique (which include subjective 
aesthetic decisions)
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Data sonification
• Why?


• Sonifications continually resist classification as either an 
art or science…there is a tension over whether data 
sonifications are exploratory scientific tools or artistic 
products. 


• this broader attitude that the arts and sciences are 
conflicting or opposed….in fact the tool’s greatest 
strength when used for the purposes of environmental 
activism. 


• Sonifications appeal to emotions and logic and require 
creativity and evidence, powerful persuasive 
combinations in the face of environmental issues. 


• They require scientists to consider the aesthetics behind 
the art, and composers to understand the science 
behind the data; in forcing us to acknowledge the 
importance of the other disciplinary perspective, they 
help us to question some of our disciplinary boundaries 
and effectively serve as a model for the interdisciplinary 
collaboration that is increasingly necessary as we 
navigate our changing world. 

“While data sonification is still far from the 
mainstream scientific process, music 
could be a lynch pin for taking climate 
research out of the pages of academic 
journals and into our lives. And it may 
serve as a reminder that we’re all 
composers and our choices will define 
what the next movement sounds like.”


 – Brian Kahn, Climate Central 
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Potential Case Studies

1. Lauren Oakes and Nik Sawe’s 
2016 sonification of climate 
change impacts on Alaskan 
forests 


2. Andrea Polli’s 2004 online 
sonification project Heat and 
the Heartbeat of the City 

3. 2012 telematic multimedia 
opera Auksalaq by Matthew 
Burtner and Scott Deal. 
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Potential Case Studies

•Lauren Oakes and Nik Sawe’s 2016 sonifi


•Stanford interdisciplinary scientist Lauren Oakes, 
data from her doctoral work described population 
dynamics in a forest aff
fi


• Oakes and her team collected fi
fi



•Within the circular survey plots, they recorded 
metrics including tree height, health of crown, trunk 
diameter, species, whether trees were alive, and if 
not, the time passed since death. 
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Figure 1. Oakes’ study area and yellow-cedar death with change in latitude.52 

 
Long before Sawe contacted Oakes, she published these findings in the journal 

Ecosphere in 2014.53 This is an important procedure for continued scientific progress, as 

subsequent researchers can build on the study’s findings, replicate its research methods, or use 

the particular situation as a point of comparison for similar studies. However, even future-

focused research like Oakes’ can languish unread and unable to create change when published 

exclusively in traditional academic journals. This is true for a variety of reasons. While 

                                                
52 Figure from Oakes et al., “Long-Term Vegetation Changes.”  
53 Oakes et al., “Long-Term Vegetation Changes.” 
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healthy forest plot has many notes sounding within one measure, and a plot more affected by 

temperature change has more dead trees and subsequently more moments of silence. 

Oakes and Sawe paired tree height and pitch, with higher-pitched notes representing 

taller trees. Sawe set the sonification parameters so that pitches were quantized to fit the key of D 

natural minor, strong dissonances such as tritones were avoided, and MIDI outputs were 

restricted to each instrument’s range. Tree height implies a tree’s age, but this variable has a low 

signal-to-noise ratio. While statistical analyses would cut through the wide swings and instability 

of the data to recognize trends in tree age, the raw data presented by the sonification “ended up 

being a little arbitrary and because of that, it ends up sounding a lot more sporadic.”66 Trunk 

diameter was paired with dynamics, with louder notes representing thicker trees. So, a high-

pitched loud note represents a tree that is tall and has a thick trunk, which is generally an old and 

healthy tree. A young tree is thus represented by a low-pitched quiet note. Old growth forests 

have both many old, healthy trees and some younger trees; measures in the sonification 

representing these healthy old growth forest study plots include many high-pitched, loud notes 

and few low-pitched, quiet notes (Table 1).  

 
Table 1. Tree variables mapped to musical elements. 

Tree Variable Musical Element 

Trees in plot Notes in measure 

Tree mortality Sounding of note 

Tree height Pitch 

Trunk diameter Dynamic 

Tree species diversity Texture 

  

                                                
66 Sawe, Skype Interview by the author, June 29, 2018. 

Potential Case Studies
• Oakes and Sawe’s data sonifi
fi



•Sawe created the sonifi



•After Sawe created the basic sonifi
fi
fi

fi


•Oakes and Sawe decided to represent each of the study plots as 
one measure and each tree as a single note. The sonifi






•Dead trees remain standing in old growth forests for years, and 
act as important markers of which species have been lethally 
aff
fi

ff


•Oakes and Sawe paired tree height and pitch, with higher-
pitched notes representing taller trees. 
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Table 2. Tree species mapped to instruments. 
Tree Species Instrument 

Yellow-cedar Piano 

Western hemlock Flute 

Shore pine Clarinet 

Mountain hemlock Violin 

Sitka spruce Cello 

 

Oakes and Sawe included the five most populous conifer tree species. Each species was 

represented by an instrument, which in the final sonification was MIDI-produced. Yellow-cedar 

was represented by piano, western hemlock by flute, shore pine by clarinet, mountain hemlock 

by violin, and Sitka spruce by cello (Table 2). They selected cello to represent the Sitka spruce 

because the wood is commonly used to make that instrument. Other pairings involved more 

personal and complex decisions. The Alaska yellow-cedar is not only an important species in the 

region but is also native, as are shore pine, mountain hemlock, and Sitka spruce. Western 

hemlock, on the other hand, is an invasive species. The native species and invasive western 

hemlock are sonically differentiated: The western hemlock flute is one of the most readily 

recognizable timbres throughout the duration of the sonification, which allows listeners to easily 

track it.  

The optimism of Oakes and Sawe’s selection of flute to represent the invasive western 

hemlock differs from the predominant doom-and-gloom dialogue about climate change. Native 

species comprise the vast majority of organisms in a stable, healthy ecosystem, while invasive 

species can come to disrupt and dominate ecological processes. These disruptions can result in 

decreased diversity and an ecosystem more susceptible to further disturbance. Classifications of 

native or invasive species traditionally carry a significant amount of emotional baggage. The 
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Groupwork

•With a partner, look up “data sonifi

•You may need to add additional search terms (music, trees, fracking, whatever)


•Find an example of a data sonififi

•On today’s forum, provide a link to the project, and explain in a paragraph or so what the project does
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