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Earth’s Temperature over the Past 60 Million Years



How do we help audiences 
develop the cognitive flexibility to 
hold many different time scales in 
their minds?  



We have analogs for 
from visual art, 
inspired by satellite 
imagery and the 
microscope...
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Can we adapt this exercise from zooming out on spatial 
scales,  and teach ourselves to zoom out in time? 



Data Viz Across Time Scales



NOAA’s Earth System Research Laboratory
Mauna Loa, Hawaii
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How do we know CO2 concentrations of the past? 

ICE CORES!



308 YEARS



10,000 YEARS



800,000 YEARS



60 YEARS



Data as Music



60 years in 92 seconds 
1.6 sec : 1 year of data

318 years  ~ 8 minutes

10,000 years  ~ 4.5 hours

800,000 years ~ 14.5 days
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Teaching Kids to Make Music from Climate Data 

Format: 
two 2.5 hour workshops 

ages  9 - 11, 12 - 18
Six students in each workshop

 taught at a music school



The approach:

1. Numbers and Notes 
a. What is data? How do we turn numbers into notes? 
b. Group exercises in composing simple melodies with numbers, seeing how the same set of numbers 

can sound totally different depending on mappings and musical choices. 
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All students left with a completely sonified data set that they can build from and perform at their upcoming 
composers performance this spring.  





How do you feel when you read, think, talk, 
or hear about climate change? 

“Climate change is very science-y. When I read it, I immediately 
assume that it means the overall climate/weather/temperature in a 
certain place” (12 y.o.)

“Sad because the world is changing in a bad way.”  (12 y.o)

“Despite understanding the consequences of climate change, I find 
that when I read or hear about climate change, it is a stale topic, 
and does not carry the weight that it should. It’s like listening to 
someone tell you about some sort of bad event, except it is too far 
in the future to really feel worried about it (this is a mess of an 
explanation).” (17 y.o)

“Honestly, whenever I hear about climate change I think about the 
annihilation of the human race as a result of an uninhabitable 
earth.”  (12 y.o)

“I feel sad when I hear or learn about animals and plants that are 
being affected in a negative way by climate change.”  (9 y.o)

“I don't know exactly what climate change is.” (9 y.o)

“I feel a sense of fear because we don't know how climate change 
will affect us.”  (10 y.o) 



How do you feel about climate change after making 
music from climate data?

How does the piece that you composed sound?

“My piece jumps around because I assigned each note to a 10th of a 
degree. However, it increases toward the end.” 

“It kind of goes up and down, but in the end,
 the pitch really increases”

“It sounds edgy, but not too dramatic, as the temps were really close 
together. “

“It shows that the temperature in Galway is not as affected as other 
cities, and it goes up and down, but stays in the same area.” 

“Going up and down all the time. If it is high it stays high for some 
time.” 

“I see it more as a tangible idea that needs to be spread.” (this 
student chose Colombo, Sri Lanka)

“I feel that climate change can be dangerous, but composing 
about climate change can help you learn more about it.” ( this 

student chose Jakarta, Indonesia) 

“I find it interesting how it gives a new perspective” 
( this student chose Sydney, Australia)



Lessons Learned: 

Students discovered how the evidence of warming varies across cities, both spatially and 
temporally.

Students made choices about what time scales to use and learned, experientially,  that 
climate change is best felt and understood by looking at longer time averages. 

Most students (9/11)  chose cities from which they were born or had a personal connection.

Students have the option to continue developing their piece at home and/or with their 
teachers, and can perform in an upcoming spring music show.

 



Thank you!

Email: jtwedt@uw.edu
Twitter: @judytwedt

Web: www.judytwedt.com
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