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Abstract

In this paper we present the sound installation Eleven Movements of the Cryoscape which
was created for the new Kangiata lllorsua — llulissat Icefjord Centre in Greenland. The
installation is a near real-time sonification of the movement and melting of the Inland Ice,
consisting of an array of eleven speakers, each transmitting from a different location in
Greenland. The installation portrays the Inland Ice as a living, breathing, evolving organism
in the age of the anthropocene, where humankind has made its mark on the very changes
that occur to the natural sounds over time. The installation invites people into an
affectively engaging and contemplative relation to our changing ecologies through
sonification of data to reflect on our present condition and to potentially imagine and
connect to new realities. In this paper, we present the process leading to the creation of
the installation and how it adds to existing research into sonification and listening
practices in artistic and design research.
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Introduction

The Inland Ice plays a key role in the global climate
change debate. Accelerating melting of the Inland Ice is
one of the problems we have been facing for a long time
in a world, it seems, in perpetual ecological and
technoscientific crisis.'®18:21.57.5% There is a paradox
between the hopelessness and apathy many of us feel,
and questions of how things could be different, an urge
for change and action (e.g., ?7). In the following paper,
we present a sound-driven artistic intervention that
might contribute to altering affective attachments and
mobilizing climate action through listening and attuning
to the geological movements of the Inland Ice.

Eleven Movements of the Cryoscape is a near real-time
stream of sonification of seismic data and wind data,
from the GLISN network of seismic sensors ' and
PROMICE weather stations [%?, see Fig. 5 and 6],
normally used for scientific monitoring of the Inland Ice.
The installation is situated at the llulissat Icefjord Centre,
Greenland and consists of an array of eleven speakers,
each transmitting from a different location in Greenland.
Sonifications of seismic signals—movements of waves
that travel through the earth and ice from the ice sheet,
sea ice, ocean tides, ice streams, icebergs, calving
fronts, and glaciers—are transmitted, allowing visitors to
listen beyond the range of the human ear. The
soundscape consists of ice, wind, waves, earthquakes,
and human activity on the island from the past week.
The installation plays back a 15-minute loop that is
updated every night at midnight. The wind speed at
each of the locations controls the volume of each
seismic transmission to highlight how multiple
environmental factors are interconnected in relation to
ice as a body of knowledge, towards identification of
climate change. The installation portrays the Inland Ice
as a living, breathing, evolving organism in the age of
the Anthropocene, where human beings have made their
sonic mark on the natural soundscapes. Today, human
involvement can be heard beyond what acoustic
ecologists refer to as the anthrophony, i.e., the "human-
made sounds."4° We are not just listening to ice with a
touch of human presence. We are listening to ice as it is
radically altered by humankind.

In the installation, climate changes and the melting of
the Inland Ice is expressed as an ever-changing
orchestration in what we rather than a soundscape have
chosen to refer to as a "cryoscape" understood as an
ecocritical framework to emphasize the dynamic
relationship between ice and people. In so doing, we
follow the work of Carey et al. who look at glaciers
within a feminist framework, for global environmental
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change research.® Art historian Isabelle Gapp positions
glaciology in an eco-critical art history.' The term
cryosphere, first introduced by Antoni Bolestaw
Dobrowolski to describe the frozen-water parts of the
Earth,® has resulted in several subsequent typologies
that draw upon ice and snow between culture and
environment. The idea and term cryoscape was first
used by Marcus Nusser and Ravi Baghel to consider
glaciers as more than physical landscapes and accounts
for glaciers within epistemic, social, and cultural
practices.®® Sverker Sorlin looks to cryo-history to
denote the historical role of humans in determining the
fate of ice in the Anthropocene.™ Isabelle Gapp,
furthermore, points to how Elizabeth Leane suggests the
term cryo-narratives as a reference point for broader
and more discursive studies surrounding the cultural
history of ice32 and how Klaus Dodds and Sérlin position
such multidisciplinary discussions within the new field of
ice humanities. This positions ice as a core part

of environmental humanities—the study of how our
ideas about the more-than-human world, aka “nature” in
literature, film, art, and other cultural practices shape
how we relate to it materially and politically and how ice
gets experienced, represented and storied.

Methodologically, the project has been carried out as
practice-based research® and research-creation®®
combining artistic practice with theoretical concepts to
produce new knowledge. The project extends ongoing
inquiry into sound and sonification (e.qg.,

26, 35, 47, 49, 50, 51, 54) and engages with a range of data
sonification/sonic methodologies™ ™ €5 within a sonic
materialist®" 2 €3 gand affect

theoretical perspective®# 14 '3 With this installation, we
would like to extend existing investigations into
sonifications as negotiations between aesthetics,
politics of mapping and data representation (art, science
& technology). We argue that data sonification can lead
to affectively engaging and sonically sensible spaces for
listening to "mute," invisible or inaudible ecologies,
allowing us to "open our eyes" for a minute, by opening
our ears—in which there are infinite possibilities for
transformative experiences and ways to connect,
interpret, understand and "invent" those ecologies. The
article is outlined in the following way: We first position
the work with the installation in relation to existing work
on data sonification and artistic engagements with
climate-oriented sonic installation design. We then
present in-depth the work leading to the installation and
the guiding research questions that have been explored
through the creative process. This leads to a
presentation and analysis of the installation in light of
said questions and related to lines of inquiry at the
intersection between climate change, ecological data
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sonification, listening practices, art, science and digital
technology. Following this, we discuss the knowledge
contribution of the work in and outline future
explorations in the transdisciplinary and transitional
encounter between art, design, and technology towards
rekindling affective attachments for imagining a more
livable future.

—

Figure 1. Permanent installation at Kangiata lllorsua - llulissat Icefjord
Centre; Eleven Movements of the Cryoscape transmits near real-time
seismic data as sound, from eleven locations in Greenland. Source:
Louise Foo (2022)

Sonifying €cological Data

In this section we position our work in relation to existing
literature and projects within scientific data sonification,
in particular seismic/glacial data sonification. In addition,
we add perspectives on listening as a form of affectively
engaged ecological attunement to more-than human
aspects of the Anthropocene in a time characterized by
climate change.

Data Sonification in Science,
Music ond Art

Sonification of data has most extensively been utilized
for scientific purposes, but also, as a means for musical
composition®® 5 and as an expressive medium in art
installations. In the article Sonifying the World authors
Kanngieser and Gibb point out how human ears are
sometimes better than our eyes at detecting subtle
changes over time and that sonification—understood as
the turning of data into sounds—has emerged as an
increasingly popular practice in recent years. In 2016
Scientists succeeded in proving Einstein's general
theory of relativity by listening to gravitational waves:
“Finally astronomy grew ears. We never had ears
before.”?° In musical sonifications composers will
typically map data to musical elements such as pitch,
rhythm, and timbre. There are several examples of
compositions where climate data has been translated to
music in one way or the other, to emphasize climatic
changes.e.g., "The Climate Symphony and Other
Sonifications of Ice Core, Radar, DNA, Seismic and Solar
Wind Data”"—a one-hour performance/presentation of
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sonification research by Marty Quinn of Design
Rhythmics Sonification Research Lab #° Kanngieser and
Gibb point out, how compared to the noisy nature of
ecological data, many categorized as musical
sonifications, feel strikingly composed, with the use of
familiar western scales, “carefully curated for listening
ears.”?s

Eleven Movements of the Cryoscape contributes to this
transdisciplinary field through inquiry into the use of
near real-time streaming in sound art installation. The
artist and writer, Andrea Polli, has contributed notable
works in sonification as sound installations exemplified
in works such as her documentation of arctic melt 42,
Rather than having to rely on data models and
projections like Polli, today, due to rapid technological
developments that allow us to live-stream geo-data sent
via satellite by the hour from various glaciers around the
Arctic, we can explore new artistic potentials and
narratives of immediate, immersive, and real-time
character. An example of the use of near real-time
seismic data in sonification is Herald/harbinger By Ben
Rubin and Jer Thorp—which is framed as “a long-
distance conversation between a glacier and a city.” The
artwork monitors the rumblings, cracks and shifts of the
moving ice and transmits seismic data to control
sound/lights at an installation at a building in Calgary.%®
Similarly, to this project, Eleven Movements of the
Cryoscape utilizes seismic data, but from several data
sources rather than from one. While the artist behind
Eleven Movements of the Cryoscape initially set out to
compose a soundscape like is the case with
Herald/Harbinger, through collaborative efforts and
prototyping it became clear that the raw data offered an
"authentic" aesthetics emphasizing the sense of “tuning
in."s

Listening to Ice

Scientists are increasingly using sound as a crucial
element in climate research. Dr. Evgeny Podolskiy,
professor at the Arctic Research Center at Hokkaido
University in Sapporo, Japan states how “Glaciologists
just opened their eyes to studying glaciers about 150
years ago. We started to look at glaciers from different
angles, perspectives, satellites—but we forgot to open
our ears.”*' In Geophysical Research Letters, Podolsky
writes about sounds he has recorded, not with
expensive geophysical sensors, but with a smartphone
in Bowdoin Glacier (Kangerluarsuup Sermia), located in
northwestern Greenland. His recordings captured a
unique sound which he used to describe a specific
drainage process within the glacier—one that is
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impossible to observe from the surface: Meltwater
drainage through a crevasse. “I've been studying glacier
geophysics for quite some time and | found that there is
this kind of natural zoo, or a universe, of sounds which
we kind of totally ignored until recently.”s?

Oceanographer Oscar Glowaki's work with
Cryoacoustics—the study of ice through noise involves
listening to the air bubbles from glacial ice.’ 1000- year-
old ice does not just contain information about snow,
temperature, and pollution, but it also has an interesting
sound. The bubbles contain 1000 years of atmospheric
air. When melting glacial ice in water, the bubbles
explode due to the pressure of a series of small micro-
explosions: Each bubble sings (click-click-click) and that
is how glaciers produce what Glowaki refers to as the
loudest sound in ocean acoustics. He points out how
satellites from space can be used to track the melting of
glaciers or icebergs. But what is much harder to get data
from is that spot where glaciers meet ocean water—and
that ice-ocean boundary is where a big part of the
melting occurs.®

Figure 2: ABOVE: After many years in the field as a glaciologist,
Podolskiy found that different types of glacial environments produce
their own unique soundscapes. Source: Article in GlacierHub —
Ramming / Evgeny Podolskiy (2020) BELOW: Underwater acoustic
signatures of glacier calving. From left: 1: Typical Subaerial event 2:
Sliding Subaerial event. 3: Submarine Event. Source: Oskar Glowacki
(2015)

In geophysics, sonification has been used to understand
long-range and large-scale seismic events, such as
earthquakes and volcanoes 44 and is increasingly utilized
in the study of glacial data. Throughout our research we
have come across audio examples of seismic data
converted to sound and found it fascinating, considering
how seismic data is very similar to sound—vibrations of
waves that propagate through the earth, rather than air.
And if you speed up the data, you can listen to it. It
turned out that raw seismic data, already converted to
sound, is available from an extensive network of sensors
monitoring Greenland through the GLISN Project in near
real time. The main goal of the project is to “provide
real-time data from sensors in and around Greenland for
detecting, locating and characterizing glacial
earthquakes and other cryo-seismic phenomena, and to
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contribute to our understanding of Ice Sheet
dynamics.”'® Scientists do in this regard look and listen
for very specific glacial events, and will exclude data
that in the ears of science is "irrelevant," but perhaps
this data could be relevant to listening ears within
artistic contexts? Hence, we became curious to listen to
the sonic phenomena and the going on, in addition to
what was flagged as earthquakes and the 3-4 daily
major glacial events (icebergs calving and ice quakes),
and we began listening to ongoing constant streams of
seismic data from the GLISN network.

Affectively engaging with
sonified €cological Dato

Eleven Movements of the Cryoscape presents us with an
opportunity to listen to otherwise mute ecologies, by
simply "tuning in" on them; making those ecologies
perform on their own. It asks if we, through aesthetic
and affective experiences and through sonic sensibilities
of listening®' to "mute," invisible or inaudible ecologies
can ‘open our eyes’ for a minute, by opening our ears.
Salomé Voegelin, an artist, researcher, and writer
engaged in listening as a political practice, emphasizes
the role art and sonic practices play in asking relevant
and necessary questions on today’s global challenges
such as climate change. Voegelin articulates how there
are sonic potentialities, sensibilities, and
competencies®’ 82 83 yet to be explored. In her most
recent volume “Fragments of Listening: Political
Possibilities of sound”®2 she emphasizes how there is a
need for explorations in interdisciplinary domains, in a
time where “ecological questions need answers from
unknown places”8® Voegelin describes listening as an
interactivity that challenges, augments, and expands
what we see, without presenting an additional illusion to
the scene, but by producing the reality of lived
experience as invented spaces, not unreal, but
phantasmagoric. Listening does in this sense not
enhance those environments—it produces them.
Voegelin, furthermore, articulates how “duration” and
“real-time” qualities produce “not a sense of listening to,
but listening in.” The “listening in” and “sense of real-
time" produce “authenticity.”® Kanngieser & Gibb point
out how sound influences the way we know the world;
and whether intended or not affect and emotion
intervene when sound is used in novel ways such as
sonification.?% Affect is understood as an in-between,
pre-personal, relational, and more-than-human concept
whose intensity ultimately colours our engagement with
ourselves, each other, and the world.™ 34 Fritsch has
emphasized the role of affect in situations of
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catastrophe and crisis “at the end of the world,”
advocating for an exploration of the role of digital
technologies to create positive changes in affective
attachments on an ecological scale.’ For this relational
change to take place, there needs to be a form of
affective engagement'? occurring at an infra-individual
level between human and non-human bodies—of flesh,
of ice, of sound. Affective engagement in the case of
Eleven Movements in the Cryoscape thus describes the
potential for a really felt impact that might cause people
to act or feel differently by being “taken into” the
sonified movement of the ice.

Creating €leven Movements of
the Cryoscape

In this section we will present the process of inquiry
leading to the construction of the final installation of
Eleven Movements of the Cryoscape. Our main intention
is to both foreground the creative and artistic process as
a form of listening, while at the same time foregrounding
the forms of listening emerging for a broad range of
stakeholders during the process. Doing so, we will
contribute with insights concerning the (listening) work
required in processes concerned with artistic
explorations of scientific, ecological data to create an
affectively engaging sonification that can open a
sensory and contemplative space for attuning to the
inland ice in the light of climate change in the
Anthropocene.

Context of the Collaoboration

In the summer of 2021, llulissat Icefjord Centre,
designed by Dorthe Mandrup, opened by the icefjord in
llulissat in Greenland. The Icefjord Centre is run as a
self-governing institution, and is built by a partnership
consisting of the Greenland Self-Government, Avannaata
Kommunia and the philanthropic foundation Realdania
who in the following quote state one of the projects key
missions: “With its unique location on the front line of
climate change, the new Kangiata lllorsua - llulissat
Icefjord Centre will play an important role in conveying
the effect of climate change on the ice sheet.” (Jesper
Nygard, CEO of Realdania). JAC Studios was responsible
for exhibition design and curation of the exhibition,
which disseminates knowledge about Greenland's
geological, biological, cultural, and climatic history. The
exhibition consists of a permanent exhibition with
cinema, central exhibition space, and lastly a separate
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exhibition space with the working title “Future Lab." For
this part of the installation, artist Louise Foo and
photographer Anna Domnick were invited to each create
a new artistic work based on scientific climate research.
Several meetings were held between JAC studios and
the artists in which there were brainstorming and
sharing ideas, knowledge, and research. A workbook
was developed through these sessions, with the
following incentives: To give a 1:1 experience of climate.
For audiences to experience the inland ice through the
senses, sound should be the emphasis, an immersive
experience that shows the “unseen” parts of the
icefjord, reflecting the spectrum of ice through an
instrument—possibly using real-time ice recordings to
give live feedback of the current condition and research
on the inland ice in an installation that focuses on
reflection—reflecting on the place of your own body,
your influence on the Icefjord, the influence of the
icefjord on you (to reflect on how the Greenland ice
sheet influences the global condition) JAC also initiated
a workshop / meeting between the artists and scientists
from Niels Bohr Institute 37 and GEUS (geological survey
of Denmark and Greenland)."”

Figure 3: Kangiata lllorsua - llulissat Icefjord Centre. 2021. Designed
by Dorthe Mandrup. Source: Adam Merk (2021)

Listening § inquiring: from
field recordings to sonic fields

To begin with, the process of inquiry took its point of
departure in focusing on surface melt and glaciers
calving, which are some of the major contributors to ice
sheet mass loss. Initially, the artist set out to build an
archive of recordings of melting ice & recordings of
calving glaciers to facilitate the soundscape. The artist
was inspired by Jakob Kierkegaards sound installation
Isfald in which he uses equipment that gives us
opportunities to listen to sounds that we usually cannot
hear; underwater with hydrophones or surface
transducers to record vibrations of the earth [30] and
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was planning to do her own sound recordings in
Greenland in the summer 2020 while also exploring
options of collecting sound from other artists and
scientists. The artist navigated sonic phenomena of ice
of the arctic through readings, listening to sound files
and through contacting a handful of experts (J. P.
Steffensen, Glaciologist Andreas Ahlstrem, Seismologist
Peter Voss, Oceanographer Oscar Glowaki, Sound
recordist Simon Forrester) who hold recordings of ice
and glaciers from across Greenland - both from above
and below the water. Obviously, the natural soundscape
of ice will be quite different depending on where in
Greenland you place your ear or microphone. If a person
is standing in the middle of the Inland Ice for example,
there is almost no sound, except for the occasional
sonic phenomena of ‘firn-stoss'—a collapse of snow
(about 5 cm) that happens due to changes in
temperature, that can spread several miles, sounding
like a rumbling thunder. The artist was fascinated with
the complex palettes of sounds of ice and the qualities
inherent in movements caused by temperature changes
and the sonic states of frozen to liquid in various scales,
from microscopic ice crystals crackling, to dispersion of
sound waves in ice sheets, to singing, frozen lakes, to
rumbling devastating noises of calving events and she
became curious to get access to the inaccessible
sounds, e.g. sounds to be listened to, beyond the human
hearing range. After having listened extensively to
various sonic representations of glacial ice in the form of
field recordings and data samples (presented
throughout this article and see Figure 4) the artist found
it problematic that some of the ice sounds would be
very pleasing to the ear (when in fact what audiences
are listening to is a world in crisis) or on the other hand
sounds of calving events or ocean noise were so noisy
and overwhelming that she was afraid it would scare
audiences away—although that can indeed be a
strategy in itself.

Polli's 2004 work Heat and the Heartbeat of the City is
an example of a piece that is not an easy listen, as it
plays on discomfort and danger.#® Kanngieser and Gibb
point out parallels in Polli's work to work in Soundscape
ecology and field recordings e.g., recordings of the
melting glacier "Vatnajokull" by Chris Watson 4 or
Krause 28 who has returned to the same eco-systems
for decades, which makes the "ecological processes
shockingly obvious" and affectively devastating 2°.
Rather than shocking and scaring audiences, the artist
was inspired to work with the trauma and pain from a
point that does not reproduce the pain and hurt, but by
removing some of the shock effect and devastation of
what glaciers actually sound like (very loud noise), by
speeding up the geological processes to create an
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other-worldly cryoscape. Moving forward she
questioned field recording as the best strategy to tell
the story of ice and moved forward towards exploring
seismic data sonification as a strategy for sound
sources.

Figure 4: The artist and programmer did field recordings and listened
to the llulissat icefjord as part of their process. Source: Louise Foo
(2021)

Presentation of the
installotion for stalkeholders

Before moving into the prototyping phase, the
installation was presented to the board of the Kangiata
lllorsua - llulissat Icefjord Centre and implemented in
drawings in the exhibition and architectural context.
Through that process the artist presented questions
about whether she was going to work with field
recordings, questioning which data-sources to use, and
based her presentation on concepts around a “data-
driven sonic portrait of the inland ice.”

The artist explored the possibility of installing speakers
in ways to communicate geolocation of stations and
data sources; in one experiment speakers were mirroring
their actual locations, in another experiment the
speakers were placed based on the cardinal directions
of events (East, West, North, South) and in the end,
through conversation with the curators JAC Studio and
Anna Domnick, who exhibited in the same space, Eleven
Movements of the Cryoscape was placed on a 12-
meter-long curved wall (figure 8) and a round bench was
designed by JAC Studios in the center of the space, to
facilitate a contemplative, prolonged listening
experience.
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Protoyping the Installotion

In the fall of 2020, artist Louise Foo and programmer
Yotam Mann were invited to do a three-week long
residency at ITU’'s Affective Interactions and Relations
Lab, in which a prototype of the installation was built
before it was shipped to Greenland. They built a
program to fetch streams of data from the GLISN
database and PROMICE weather stations, to play from a
project website?® using the web audio APl and browser-
based audio mixing with Tone.JS. They set up controls
for listening to seismic data (such as volume); which
station, which time, date, speed, and durations (e.g., one
week). Audio was routed using a Dante interface to
respective channels over network) and an array of
speakers were set up on stands in the Lab. The type of
speaker landed on a speaker (A 'Diva Droplet by Gallo
Acoustics), inspired by a photo of a seismic sensor in
the ice sheet, inside a round shaped encasing. The
round shape communicated ‘a listening portal’ into the
ice, and removed the audience from the expectations
towards the usual type of speaker box, which most often
will reproduce recorded sound.

Experiments were made, to implement the monthly
glacial data (reports of glaciers' calving and ice quakes)
as well as data from weather stations in the melting
areas around Greenland and connect those data to field
recordings, but very quickly the soundscape felt
predictable and “animated.” The raw seismic data, on
the other hand, turned out to provide an ever-changing
otherworldly, cryoscape.

Four speakers were destroyed in the first few days
because of too much low-end noise for the speakers to
handle, and a low-cut filter was implemented. The
following weeks were spent on extensive listening and
reflections upon streams of raw seismic data together
with people from the lab. The feedback was that people
were drawn towards listening to the soundscapes for
extensive periods at a time—it provided for a
contemplative listening experience that moved them. A
sense of “eavesdropping” the Inland Ice. Through that
process the team was challenged by how one can
compose a soundscape, based on a landscape, in
decline? They were wondering if soundscape
composition becomes didactic through the very act of
composing and were, furthermore, wondering if data-
sonification could help them avoid contributing to “The
tradition of the appropriation of nature as a resource for
the production of culture” 2" and instead connect us
more directly to those ecologies?
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Figure 5 : Screenshot of weather data from PROMICE weather
stations. Source: Yotam Mann (2020)

When listening to constant streams of data (before it
has been flagged by a human) it is not possible to know
what the data exactly entails. The team was questioning
whether that was important? Is there such a thing as a
hierarchy of the sounds we listen to? Are the significant
glacial events (in the ears of science) for example, more
important than the constant flux of other kinds of
sounds? How do we choose what is important to listen
to?

The raw seismic data sonifications were filtered slightly
and a pinch of reverb was added to the channels (for
aesthetic / mixing / sound quality purposes) and the
overall sound landed on a low volume that draws your
attention towards each individual speaker, and invites
you to come close to each “listening portal.” The number
(eleven) speakers was decided based on the number of
reliable sound sources (number of stations that will be
transmitting at the same time). Through the process of
prototyping the experience (in relation to a 12-meter-
long curved wall) the speakers were placed in an array
equally apart, in ear-height, with signs underneath each
speaker with the station codes (notes of paper set on
with tape) to signify which location each speaker was
transmitting from. Furthermore, a map of Greenland was
implemented, for audiences to connect the station
names to their actual locations, as well as a digital
calendar clock, to emphasize the duration / time of the
installation; to support the near real-time listening
experience.
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Figure 6: Left: Map and calendar clock as implemented in the
prototype, with speakers on stands and with station name signage.
Right: Final map showing the eleven locations of the PROMISE
weather stations. Source: Louise Foo (2020)

The program was built so that transmitting stations
could change temporarily if a station is out of order for a
period (which happens when, for example, one is out of
order and something needs replacement). Since this is a
permanent installation, we needed to account for
several scenarios, the most extreme being one where no
stations were no longer transmitting. We produced a
solution where all data is always recorded, which fed
into the idea of thinking about the installation as
documentation - an archive for the future. After the
prototype of the installation was finished, scientists
Peter Voss and Andreas Peter Ahlstrom and JAC Studios
were invited to the Lab to experience the installation.
Even though Peter V oss is familiar with seismic data
and is looking at it every day from various scales, he
pointed out how listening to the ongoing data in multiple
streams at the same time gave him new perspectives on
the Inland Ice and he stated that his guess was that 90%
of what we hear in the raw seismic streams was ice-
related. The last 10% is earthquakes, wind, waves, and
human-made sounds which we found just as important
to listen to, since the installation portrays the Inland ice
as a living, breathing, evolving organism in the age of
the Anthropocene, where human beings have made their
mark on the soundscape.

Presenting the final
Instollotion ot the Icefjord
Centre

As installed at the Icefjord Centre Eleven Movements of
the Cryoscape can be experienced in different modes of
listening (see Figure 7); as purely contemplative
listening, supported by the bench in the center of the
room, for people to sit and spend time with the overall
soundscape created by the sum of all the transmissions.
One can listen more exploratively by moving around in
the installation and by getting close to each transmitting
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speaker to listen in to specific locations. One can also
connect the sounds with logic connecting sounds from
locations to the map and the calendar clock.

The soundscape can also be listened to in conjunction
with Anna Domick’s photographs of slices of ice cores in
the piece ‘Inside the Ice Sheet’ in which Eleven
Movements of the Cryoscape becomes a soundtrack to
her microscopic views inside the ice sheet, on a journey
to past ice ages. Furthermore, a wall description outside
the entrance of the room provides a contextual and
conceptual frame for critical reflection.

On the llulissat Icefjord Centres website Eleven
Movements of the Cryoscape is situated within the
following exhibition context; “as a meeting between art
and science in an installation, that through sound,
images and a tactile universe both challenges and
expands our perception and understanding of the ice
sheets vast range and its significance for the world we
are all part of” (Icefjord Centre Website, 2022). The
Danish newspaper Politiken highlighted Eleven
Movements of the Cryoscape in its review of the llulissat
Icefjord Centre as “the final" that despite its
underwhelming architectural priority “houses an
installation of 11 speakers” The author explains how
“Here you get a real-time auditory image of the
enormous activity in the massif, which seems stagnant
to the eye.” He follows up with how he now “look
differently at the icebergs” and how he senses “a deep-
felt recognition of the connection between our way of
life and climate change.”

‘ u

Figure 7: Installation view of Eleven Movements of the Cryoscape,
that transmits near real-time seismic data as sound, from eleven
locations in Greenland from the permanent installation at Kangiata
Illorsua - llulissat Icefjord Centre. Source: Adam Mark (2021)
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Discussion and Conclusion

Throughout this article we have described the work and
the thoughts going into the creation of Eleven
Movements of the Cryoscape—a data sonification
installation that can potentially lead to affectively
engaging and sonically sensible spaces for listening, to
activate ecological change. In Eleven Movements of the
Cryoscape, the immediate goal is to allow the user to
become affectively engaged by the soundscape to
viscerally experience the earth moving and to, based on
this, potentially rekindle his or her understanding of, and
relationship to climate change. However, we have also
explored how the sonification of the data can be used
by seismologists to gain new knowledge about seismic
events and we see potentials in a transversal aesthetics
and believe it can be further explored. When we invited
seismologist Peter Voss to listen to the ongoing streams
of seismic data, he listened with curiosity and started
connecting sonic phenomena with guesses of which
glacial and tectonic events might be happening; that are
not even 'flagged' as glacial events in the eyes of
scientists, but still contribute with interesting sonic
patterns. Future work would engage in a deeper
evaluation of the audience’s experience with the
installation.

While we see a lot of potential in using data-sonification
for a wide variety of artistic applications, as Kanngieser
and Gibb Point out, aesthetic decisions must be made to
translate data into the auditory domain. So, to follow up
their question about how can we inform those aesthetic
decisions and foster emotional impact beyond initial
curiosity, that maintains complexity, while drawing out
subtle nuances in data whose significance would be
overlooked if communicated by any other medium we
can point to seismic data conversion, as a quite
“autentic” way to work with data-sonification, since
there is more of a conversion going on than a mapping
per se.

Eleven Movements of the Cryoscape is, among other
things, inspired by the interdisciplinarity of ice studies in
the humanities and social sciences offering alternative
ways of framing and engaging the frozen environment 4
posing questions like; is ice justice? This question has
been challenged by researchers such as © who asks if
glaciers listen? While 8 analyzes the cultural framing of
glaciers, Carey 2 (sees an endangered species narrative
applied to glaciers. Jackson (2015) exposes how
glaciers are depicted as ruins, and Sorlin 58 refers to the
present as a cryo-historical moment because “ice has
become historical, i.e., that ice is an element of change
and thus something that can be considered as part of
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society and of societal concern.5® This has led to further
questions about what it means to portray or sonify
ecologies. As an artist in a colonial perspective? As a
woman in the male-dominated scientific realm of
geology and glaciology? What can we learn about
perception between human and non-human bodies? In
response to those questions, although not all of them
have been answered, it has thus been important to
portray the Inland Ice, with respect to Indigenous
peoples' relationship to the ice and a world-view; “where
all aspects are interrelated, interdependent and
indivisible. Furthermore, we refer to the installation as a
documentation—pointing towards the media
archaeological archives of the future 3° and have
exchanged the term ‘soundscape’ with the term
‘cryoscape’, to emphasize the dynamic relationship
between ice and people.3

In addition to conveying the effect of climate change on
the ice sheet, Eleven Movements of the Cryoscape
contributes to the exhibition by immersing audiences'
bodies in the ice sheet from depths, corners and scales
that would be otherwise impossible. It explores first-
hand if we can foster a deeper connection,
understanding and compassion (and planetary healing)
by tuning in and “sitting with the world"—through
listening? Through working on this project, we see
immense potential in listening to more data that in
similar ways can connect us to our planet and its
context: listening outwards towards other planets and
the sun, as well as inwards into sonic worlds of human
and non-human interrelations. Furthermore, the project
proposes to reach beyond art institutions as output and
activate platforms for different (and potentially broader
outreach) than traditional art institutions offer. In so
doing, questions of how this type of artistic research
contribute to technological, scientific, and environmental
discourse are raised in a novel manner.
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