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The Arctic is an intricate landscape of sensing instruments and infrastructures. Polar-orbiting
satellites track icebergs! and observe wildlife;? airguns trace undersea topographies;?
biochemical sensors float in the drift ice;* radar stations collect atmospheric data;’ and
hydrophones listen for underwater sounds.® Even narwhals are recruited as remote sensors: fitted
with radio transmitters to collect data from beneath the ice sheets, in areas otherwise impossible
for researchers to access.’ Increasingly, we navigate the region through senses other than our

owI.

In part, this is explained by the fact that the Arctic remains one of the least understood and least
accessible regions on the planet: obstructed by crushing pack ice, obscured in complete darkness
for half of the year, and subject to notoriously frigid temperatures. Only a fraction of the polar
sea has been explored — an ocean teeming with mysterious sea creatures — and the contours of

surrounding landmasses are blurry, too, with new islands and landforms occasionally emerging
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from melting glaciers.® While the Arctic’s Indigenous inhabitants have lived closely entwined
with the ocean and the ice for thousands of years, few others have been able to persevere in the
inhospitable landscape. A handful of sparsely populated military and research bases, drilling
platforms, and the occasional tourist cruise ship are the only other traces of human occupation.
To stand a chance at better understanding a region so deeply shrouded in mystery, instruments

are sent in our place: to watch and measure and probe the distant terrain.’

But it is the effects of climate change that have really supercharged the presence of sensing
instruments in recent years and have turned the world’s eyes north. With the Arctic warming
faster than anywhere else on the planet, geotechnologies find themselves entangled in a tug-of-
war between those racing to protect the region and those eager to exploit the changes for
financial profit. To one side are climate scientists and environmentalists intent on monitoring the
rapidly reconfiguring polar ecologies. They rely on a steady stream of environmental data to
generate detailed climate models and make projections for the future, as warming temperatures
in the Arctic are not only detrimental locally, but also threaten to amplify global warming

worldwide.!?

Meanwhile, extractive industries and national governments rely on the same technologies to
stake their influence over the region, as melting sea ice promises unprecedented access to
untapped oil and gas reserves and control over emerging shipping routes.!' Remote sensors are
tasked with constructing digital models of subterranean worlds to determine the statistical
probability of petrochemicals. Satellites map icebergs to generate commercial shipping routes

across the thawing ocean. Instruments and algorithms are even charged with mediating an
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ongoing territorial dispute over the Arctic Ocean, in an area currently designated as international
waters, where Canada, Denmark, Norway, Russia, and the USA are each scrambling to claim
portions of the polar seabed. It is an unusual conflict in which authority is not wielded through
the brutal use of military force, but rather through the possession of information. Effectively,
guidelines set out by the United Nations Convention on the Law of the Sea (UNCLOS) rely on
remote sensors to draw up borders across the Arctic Ocean — tasked with extracting and
electronically scanning through troves of geological data to determine whether the portions of
seabed in question are a natural continuation of each nation’s continental shelf and therefore

rightfully theirs.!?

In a region where humans are few and far between, the networked machines have become
indispensable operators in global affairs. They hold multiple, conflicting roles: as wildlife
conservationists, climate strategists, venture capitalists, explorers, and warfare negotiators —
often rolled into a single piece of hardware. Commercial organizations like Andeya Space off the
northern coast of Norway (see p. tk), which hires out its vast sensing infrastructures and 25,000
km? test range to scientific institutes and furtive military operations alike, perfectly encapsulate
the complicated, multifaceted role that sensing technologies play in the Arctic.!? The instruments
oscillate between competing agendas, between protecting and exploiting the landscape, and in
the process — as captured by the photographs in this book — turn the far north into a stage-set

for unfolding tensions between economic, environmental, and geopolitical pursuits.

Fittingly, the majority of sensing instruments in use today emerged from military applications across the
two World Wars and the Cold War, where they were used primarily for enemy surveillance. Scientists
promptly adapted and repurposed technologies for environmental research when early military systems
were declassified in the 1960s. International space programs, in turn, delivered the necessary interest
and sponsorship for continued technological advances.'* By the 1970s, the first real-time satellite
imagery of the Arctic was transmitted from space, and early ground-sensing infrastructures were

installed, including European Incoherent Scatter Scientific Association (EISCAT) radar stations, which
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are still operational to this day (see p. tk).'> Gradually, the Arctic was extruded upwards and downwards,
as new layers of information were added to the terrain: from scans of subterranean rock formations to

readings of the polar stratosphere.

How will our perceptions of landscapes and ecologies be altered by this growing reliance on
synthetic senses to understand, interact with, and make decisions about the planet? Could we
find entirely new ways of seeing and sensing the world in the instrument landscapes of the far

north?

Remote sensors encounter their surroundings by translating environmental stimuli —
temperature, pressure, light — into electrical resistors and voltage signals.'® They construct
digital models of the polar ecologies from these measurements, converting the distant landscape
into a format that allows it to be transmitted across the globe and stored on networked servers. It
is these electronically fabricated versions of the Arctic that most of us are familiar with, the
official maps, surveys, and satellite images that effectively become placeholders for the physical
terrain, steer international decision-making, and shape imaginaries of a region rarely encountered

in person.

But as the tangly polar ecologies are funneled through automated machine sensors and squeezed
onto silicone chips, gaps and glitches are inevitable. Satellites tasked with monitoring shipping
routes across the Arctic Ocean, for example, only recognize ships if they are larger than 20
pixels — misidentifying smaller ships as waves.!” Elaborate wave formations, in turn, are
routinely misidentified as ships.'® Polar bears are equally elusive. Their dense fur coat absorbs

portions of the electromagnetic spectrum, making them invisible to infrared cameras tasked with
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wildlife observation.!® In a strange pairing, ecological conceptions of the Arctic have become a

direct measure of technological capacity — of resolution and processing power.

What’s more, the alien mechanisms of machine cognition make for a fundamentally different
way of encountering the world. Where scientific categories and classifications insist on crisp
taxonomic boundaries, and Western worldviews have trained many human eyes to do the same,
it is a logic that is glaringly incompatible with the inner workings of the instrument landscape.
Through electronic eyes, boundaries between what is human, animal, landscape, or technology,
between waves and ships, polar bears and ice floes, become indistinct. The Arctic is turning into

an assemblage of pixels with no clear beginnings or ends, prone to omissions and distortions.

Discrepancies between different nations’ models in their submissions to UNCLOS, in turn,
reveal attempts to capitalize on these slippery digital terrains. The inevitable technologically
driven glitches between the physical planet and its electronic counterparts are compounded by
concerted efforts by the Arctic Nations to strategically manipulate the terrain in their favor, to
make their territorial claims more viable — “to hide, to scan, to camouflage, to self-display and
to trick the world into seeing things not as they are but as they could be or should be.”?° Rather
than creating a single master image of the landscape by which to resolve the dispute, the Arctic
Ocean has started to multiply into countless, contradictory versions of itself, with competing

political agendas infiltrating the purportedly objective proceedings.

As the Arctic is increasingly digitized, paradoxically, the very instruments deployed to
rationalize, conquer, and contain the mysterious polar region are unveiling disorienting,
politically charged doppelgéngers of the landscape, pieced together from bits, bytes, and pixels.
The polar ecologies are expanding in multiple dimensions, far beyond what is visible to the

naked eye.
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The physical terrain, too, is proving slipperier than once expected and rather incompatible with
prevailing Western fictions of a rigid planet that lends itself to being neatly drawn up and divided
with lines on a map. Streams of remote sensing data transmitted from the far north reveal a
landscape in perpetual motion, where sea levels are rising and tectonic plates are shifting, while
underwater volcanoes erupt and spew new land. The instruments watch as turbulent currents
perpetually rearrange the topography of the sea floor and icebergs leave deep gouges as they
scrape across the sediments. Seaquakes create deep-set fissures and fractures, continents
separate, and the ocean grows, while the Earth’s magnetic field erratically shifts and scrambles
navigation systems along its way. It is a version of the landscape that is difficult to square with
Capitalist and colonial enterprises, with the static logics underpinning extractive industries and

tourism, national borders, and nation states.

Sensing infrastructures installed in the Arctic join a long history of attempts at capturing the far
north — from centuries-old myths and fantastical maps that encircled the region long before
anyone set eyes on it, to fraught polar expeditions at the turn of the twentieth century that
triggered an international race to conquer the North Pole. Where nations in these early days
relied on planting flagpoles into the ice to mark their dominance over the region, today they rely
on parabolic radar dishes, servers and data storage facilities, fields of antennas, automated
surveillance systems, meteorological stations, floating research platforms, and unmanned aircraft

to do the same.

In the surreal landscapes that emerge, humans are vastly outnumbered by machines and sites are
often optimized for machine presence rather than our own. Instruments have become so deeply
entangled in the polar ecologies that they are like a new technological species, flickering as they
interact with their surroundings. Just as Indigenous populations have long known: the precarious
polar landscape is sentient and “equipped with a sense of hearing, sight, and smell.”?! This
expanding electronic consciousness plays a central role in the geopolitical future of the far north
and allows us to construct elaborate computational models of the distant past. Machine sensors
allow us to better understand the world — to take a closer look, to map, measure, and reveal

things with data.

But as we encounter the rapidly changing polar ecologies through senses other than our own,

could the Arctic also become a production site for a new set of environmental narratives?
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Through machine eyes, we see versions of the landscape that outpace prevailing worldviews —
shaped by computational logics far beyond the reach of human senses and Western norms.
Perhaps the strikingly harsh and fragile instrument landscapes captured in the following pages
are entry-points into otherworldly alter-egos of the planet, unfamiliar visual and material

languages, and untapped ecological imaginations — a world where we are no longer at its center.
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