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What is sonification?



Can you name these sonification tools?                               Listen

https://www.youtube.com/watch?v=upPiJ9vOYiY


Johannes Kepler, Harmonices Mundi (1619)                         EBook

https://archive.org/details/ioanniskepplerih00kepl/page/204/mode/2up


Laurie Spiegel, Kepler’s Harmony of the Worlds (1977)        Audio
                                                                                                                      Video

https://lauriespiegel.bandcamp.com/album/the-expanding-universe
https://www.youtube.com/watch?v=fKX21xp6hhA


Atlas of stars by Antonín Bečvář (1958) which inspired…



John Cage, Atlas Eclipticalis (1961)  Watch

https://vimeo.com/53533884


NASA’s Chandra X-Ray Observatory: Bullet Cluster Sonification   Link

https://www.youtube.com/watch?v=J7STY_H0BEk


Scientists using sonification in their work                               Link

https://www.latimes.com/science/story/2023-02-03/the-sounds-of-science


Scientists using sonification in their work                           Link

https://theconversation.com/scientists-are-turning-data-into-sound-to-listen-to-the-whispers-of-the-universe-and-more-188699


Artists using sonification in their work  

Chris Chafe Brian Foo

https://chrischafe.net/work/
https://datadrivendj.com/


My work

My interest in sonification arose from “seeing sound” in the 
environment around me - lifting melody from the landscape.



Weather Box, 2014
Listen

https://www.sarabouchard.com/works/weather-box


I originally sourced and analyzed data by hand! Data from NOAA.gov





My early sonifications were low-tech, rooted in folk music and 
conveyed intimacy.



Catskills Songline, 2016
Listen

https://www.sarabouchard.com/works/catskills-songline


Breathe, River (2019) incorporated a year’s worth of water quality data from the James River 
in Richmond, VA (obtained from VCU Rice Rivers Center)

https://www.sarabouchard.com/works/breathe-river




The website Musicalgorithms.org aided me in mapping the data to MIDI values

http://musicalgorithms.org


I then pulled the MIDI into 
a music scoring program 
before recording the piece 
with a tenor saxophonist. 

(Repeated values are 
expressed in longer 
durations or rests.)



In 2021, I started incorporating Sonic Pi, a live coding software, into my work. 
Sonic Pi is built in Ruby and can easily read spreadsheets with a specialized line of code.

Listen to this sonification sketch Sonic Pi software…

https://vimeo.com/760444973/52c944e18c?share=copy


Forest for the Trees (2023) incorporated accelerometer data from microcontrollers placed 
in trees outside the gallery. I used Sonic Pi to trigger sound samples in different ways 

depending on the data streaming in through OSC (Open Sound Control).

https://www.sarabouchard.com/works/forest-for-the-trees


I discovered in Sonic Pi a 
powerful, open-ended tool 
for creative sonification and 
developed a VCUarts class 
to share my techniques.  



My art students worked with FLUXNET data!   Link

https://news.vcu.edu/article/2024/04/vcu-students-compose-electronic-music-that-incorporates-environmental-datagathered


Students took a field trip 
to the flux tower at VCU 
Rice Rivers Center, 
hosted by Chris Gough



My contribution to the class “algorave” (link to come)



Learn Sonic Pi + listen to your own data!



Basic sonification template for mapping parameters to pitch. 
(Can also map to volume or amount of an effect. Output range would be 0-1.)



Sonic Pi has a fantastic built-in tutorial. But it doesn’t cover 
sonification, so take a look and email me for Ruby templates! 



Why sonify?

What can be gained from experiencing data with our ears?



Why sonify?

Data processing perspective:

- Our ears are better than our eyes at 
identifying patterns within large data sets

- Accessibility for the blind

- Real-time feedback

Communications perspective:

- Creates a novel, immersive experience

- Music carries emotional resonance

- Grabs people’s attention and helps them 
remember the story behind the data

- Community-building and support around 
climate change anxiety + action 



Considerations

Who is the audience? (Scientists or general public?)

How can the presentation best serve the story behind the data? 

How closely does the presentation need to adhere to the data? (Depends on 
audience)

What role can sonification play within the FLUXNET community?



Resources
                    

Additional Articles

Making Numbers Louder: Telling Data Stories 
with Sound 
Duncan Geere, Miriam Quick, Datajournalism.com

How a Blind Astronomer Found a Way to Hear 
the Stars 
Wanda Diaz Merced, TED 2016

Sound the Alarm: Data Sonification as a Tool for 
Climate Action
Ableton.com

Podcast & Sonification Community
Loud Numbers

Website for creating sonifications
Two Tone

Live Coding Software
(Platform built in Ruby, can be used for sonification with 
Sara’s template) 
Sonic Pi

https://datajournalism.com/read/longreads/data-sonification
https://datajournalism.com/read/longreads/data-sonification
https://www.ted.com/talks/wanda_diaz_merced_how_a_blind_astronomer_found_a_way_to_hear_the_stars?subtitle=en
https://www.ted.com/talks/wanda_diaz_merced_how_a_blind_astronomer_found_a_way_to_hear_the_stars?subtitle=en
https://www.ableton.com/en/blog/sound-the-alarm-data-sonification-as-a-tool-for-climate-action/
https://www.ableton.com/en/blog/sound-the-alarm-data-sonification-as-a-tool-for-climate-action/
https://www.loudnumbers.net/
https://www.sonify.io/twotone/
https://sonic-pi.net/


Thank you!

sarabouchard.com
bouchardse@vcu.edu*
Insta: @seventh_sara

mailto:bouchardse@vcu.edu

