Methodology

| choose Max/MSP because it offers a simple and intuitive tool for the non-programmer to create a sound machine. Using predefined

objects with embedded code enables the user to focus on function rather than learning a full programming language. The bangs, buttons,

The implications of climate data are difficult to understand through a single X Y graph. If time is included as a displayed variable, graphs can show either that temperature and objects of Max are very user friendly. “The Annual Greenhouse Gas Index (AGGl) is defined as the ratio of the total direct radiative

is increasing or that the amount of greenhouse gas is increasing, not both. Consequently, those reading the graph must use multiple graphs or be able to infer how the forcing due to long-lived greenhouse gases for any year for which adequate global measurements exist to that which was present in
1990” (NOAA). Four sonifications were designed for this project to create a single user experience of the AGGI representing gas

variables in one graph impact and influence other variables. To overcome the limitations of two-variable communication, | created a data sonification that communicates abundance, proportionate radiative forcing, and comparative radiative forcing. Sounds chosen were based on the percussive noises made
about both the increase in atmospheric greenhouse gas and the consequent radiative forcing of that increase in a single data experience with the goal of designing a by a clock to create sense of urgency that comes from the increased tempo which is the audible representation of increased gas amounts
usable science sonification for visually impaired audiences and for the general public that motivates listeners to consider appropriate actions to combat climate change. and radiative forcing. The number of molecules encountered and their relative radiative forcing were represented with two different sets
of sound, one played into the right speaker and the other played into the left, and the AGGI numbers were represented through volume.
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Interdisciplinarity: This project required experts from the fields of science, music, education, and computer programming.
Rate of the metronome in milliseconds based on
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1882 | 1.088 | 0428 | 0111 | 0407 0.048 0.038 1818 301 0.84 15 N20= everyXms 902.8 848.66 816.77 791.35 progress continues. In order to include the visually impaired, the Colorado School for the Blind will be contacted this spring to find
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conveying atmospheric gas levels and radiative forcing. A pilot exhibit to solicit feedback from users at informal education institutions will
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User volumn adjustment based on AGGI 0.808 1 1.139 1.29 also be designed for the general public.
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. - - - . - . . Usability: Global scale environmental issues can create a sense of hopelessness, especially among the youth. One way to avoid this is to
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an accurate understanding of the issue. This sonification hopes to provide that understanding. If listeners comprehend the disproportionate
1988 1.25 0451  0.122 0.143 0.061 0.057 2.085 410 0.963 28 impact that CH4, NO2, and CFC12 have on global warming in addition to the amount of greenhouse gases present in the atmosphere, then

3 | 0mn | o || e T o p— AT o - - i AIMOSPy, e they will have the ability to consider which actions are appropriate for each gas. For CO2, only major global efforts will be meaningful
because of the amount of the gas that humans create and its prevalence in the atmosphere. Conversely, smaller targeted efforts that
1990 1.202 0459  0.129 0.154 0.065 0.065 2,164 417 1 1.6 F reduce CH4, NO2, CFC12 and other refrigerant associated gases may have significant impact. The overall usability of this project will be
1991 1312 0463 0431 0.158 0.066 0.069 2199 419 1,016 16 3 rated based on how listening to the sonification impacts listeners’ understanding of climate change and leads to further research and
J ) action. To test impact, a grounded theory approach will be used and semi-structured interviews with participants will take place six months
1982 | 1.323 | 0407 | 0.133 0.162 0.007 0.072 2224 “a 1.028 12 after they listen to the sonification. Students and educators at the School for the Blind will be contacted through the school. Public
% & participants who experience the sonification through an exhibit will be asked to provide an email so that they can also be contacted six
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Global Radiative Forqng, C0O2-equivalent mixing ratio, qnd Fhe AGGI1979-2016 . 9045, d@*‘% months after they listen and educators from exhibit sites will also be interviewed. If the sonification doesn’t prove usable, then it will be
Source of graph and caption: https://www.esrl.noaa.gov/gmd/aggi/agl.ntml MENT OF modified through coordinated efforts of the expert team and retested
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