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THE AURORA PROJECT
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The new opportunities for simulation and representation that computer 
modelling affords designers has been well charted. Jason Kelly Johnson 
and Nataly Gattegno of Future Cities Lab, however, are combining these 
new potentials with dynamic mapping and modelling methods derived 
from modern cartography. The most familiar of these tools is Google 
Earth, which provides a unique new bird’s-eye view of the earth’s surface. 
Other geographical softwares also combine to enable the manipulation of 
real-time, open-source, user-generated data as never before.

Jason Kelly Johnson 
and Nataly Gattegno

Future Cities Lab (Jason Kelly Johnson and 
Nataly Gattegno), Aurora Project, 2009
The Aurora Model was a stratifi ed and layered 
system consisting of plastercast buoys, a stainless-
steel structural matrix, a variegated surface 
made of folded and sewn recyclable polyethylene 
terephthalate glycol  (PETG) plastic and embedded 
with LEDs, a hovering cathode ray tube light fi eld 
and a meshwork of infrared edge sensors.
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Architects are fascinated with models that visually represent 
and simulate dynamic relationships in the physical world. These 
models and the logics they reveal are often used as analytical 
engines to understand the patterns around us and, in some 
cases, as conceptual frameworks for design. They range in 
their modes of scalar transformation, complexity and intent. 
The most compelling of the models do not merely depict the 
appearance of things, but seek to reveal the irreducible nature of 
processes in transition.1 Not only are they capable of calculating 
the underlying logic of these processes, they can also reveal 
emerging patterns in a visually discernible form. Advanced media 
technologies have made these dynamic visualisations readily 
accessible, and easy to interpret and creatively modify. 

This confl ation of dynamic representation, simulation 
and interpretation has deeply affected how Future Cities Lab 
approaches design. This essay explores how this confl ation and 
cross-knitting of modes of representation and simulation – 
including dynamic modelling and cartography – might suggest 
a productive new framework for design practice. Among the 
many questions asked are: What is the value of the interplay 
between science and fi ction for contemporary practices such 
as architecture that routinely appropriate models for analysis 

and design? What is at stake when a model attempts to exceed the 
world of pure simulation, and demands some form of analogical 
reasoning and perceptual analysis? When models routinely employ 
the tactics of dynamic cartography and interactive media, what are 
the implications for architecture and beyond?

Dynamic Models 
The orrery is an early example of such a model that emerged out 
of the discipline of precision watch-making in the 18th century. 
Orreries are small hemispherical theatres consisting of gears and 
rotating orbs that not only mechanically simulate the interaction 
of planets in the solar system, but also model spatial relationships 
including the relative position, volume, scale and trajectory of 
planets and satellites. They operate as dynamic models and allow 
users to see, experience and juxtapose information from differing 
perspectives. The famous Rittenhouse Orreries2 dating from the 
1760s were used as hands-on educational tools. The size of planets is 
often exaggerated and their materiality is reinterpreted through the 
use of analogous minerals including polished stones, ivory, metals 
and glass. Projection orreries extend the concept further by focusing 
light onto geared mirrors to project points of light and cast shadows 
on to surrounding surfaces. This technique serves to amplify the 
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scale, effect and atmosphere of the orrery simulation, and shifts the orrery 
model from the realm of pure simulation into the domain of sensorial 
experience, perception and spatial interpretation. Orreries are unique in the 
way they have been used as both scientifi c instruments and didactic tools 
that oscillate back and forth between disciplines of science, experimental 
technology and art, and, in many cases, creative fi ction. 

Dynamic Cartographies
In a similar vein, the discipline of modern cartography routinely involves 
a cross-knitting of disciplines, where formerly static representations are 
mapped and modelled alongside animate political boundaries, shifting 
cultural patterns and other data-rich topologies.3 While cartography has 
traditionally been concerned with the practice of static geometric modelling 
and topographic description, the emerging discipline of dynamic cartography4 
is challenging established conventions. New cartographies are now latent with 
real-time, open-source, user-generated data. The clearest example is Google 
Earth, which enables users to fl uidly navigate a texture-mapped, multi-
layered, three-dimensional model of the earth and beyond. Tactically similar 
to the orrery, these models allow users to control their experience through 
direct interaction. For instance, a bird’s-eye tour of the Arctic ice shelf might 
cover thousands of miles in a matter of seconds, juxtapose climate data from 
1980, 2000 and 2020, or link to an array of live video feeds. 

Future Cities Lab (Jason Kelly 
Johnson and Nataly Gattegno), 
Aurora Project, 2009
opposite: The upper surface of 
the Aurora Model consisted of a 
combination of recyclable PETG 
plastic, sewn and joined to an 
acrylic structuring rib system. The 
perforation gradient was triggered 
by the age of the ice, rendering 
the perimeter of the installation 
fi ligree and lace-like.

below: Top view of the 
Aurora Model surface and 
emerging light fi eld.
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were exhibited together. Terra Incognita consisted of maps and 
diagrams that provided a view into how the Arctic region has been 
represented, claimed and mythologised in the past and present. 
The main interactive piece – the Aurora Model – superimposed 
the ephemeral qualities of these representations with the dynamic 
behaviour of multiple users, translating the shifting dimensions of 
the ice into a responsive light fi eld. A smaller, interactive instrument 
– the Glaciarium – complemented these larger installation pieces 
by engaging a smaller group of users’ senses through the sight and 
sound of a melting ice core.

Terra Incognita
This fi rst exploration investigated how early attempts to survey and 
document the Arctic were complicated by diffi culties in representing 
the ephemeral and the unpredictable qualities of seasonal ice fl oes. 
Many of the historical maps that were analysed and presented 
illustrated the numerous attempts of explorers and cartographers 
to map the Arctic. While many of them showed static boundaries 
using solid lines, in actual fact edges would have literally shifted and 
disappeared along the paths of cartographers who drifted with the 
ice in search of the Northwest Passage. As a result, early maps of 
the Arctic region were creative fi ctions at best: not only were things 
exaggerated, but entire regions were invented, marked as ‘unknown 
territories’ or overlaid with mythical creatures. Pytheas, one of 

With the advent of immersive technologies, these models 
are rapidly becoming experiential worlds unto themselves. 
They are blurring distinctions between models as mere 
depictions, and models as vital sensorial spaces that are live 
and impregnated with mutable data. As a design practice, 
Future Cities Lab is interested in this latency and believes 
there is a fundamental shift taking place in how we expect 
models to perform as analytical machines, and how in turn 
those machines become dynamic, and perhaps intelligent, 
frameworks for design. What potential does this promiscuous 
interplay and cross-knitting of cartographic practices hold for 
how we understand space and approach design?

Three Explorations: Terra Incognita, Aurora Model   
and Glaciarium
The Aurora Project5 was initiated as a series of three distinct 
design explorations that allowed this question to be examined 
in more depth. It emerged out of an extensive study of how 
the Arctic region has been represented, and in many cases, 
misrepresented throughout time. The intention was to use 
these representations as points of departure for engaging 
contemporary political, social and ecological issues. Each 
of the explorations attempted to translate or re-represent 
these issues through drawings and interactive models that 
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the fi rst documented explorers of the polar region, described 
the limitations of static cartography in his account of his 
explorations there: ‘Those places where land properly speaking 
no longer exists, nor sea nor air, but a mixture of these things 
… in which it is said that earth and water and all things are in 
suspension … on which one can neither walk nor sail.’6 

What emerged from the Terra Incognita study was a 
database of descriptive tactics for expressing qualities that 
are ephemeral and perhaps beyond the limits of conventional 
cartography. In contrast, the Arctic today is one of the most 
studied and mapped terrains, with networks of sensor buoys 
arrayed across its surface that capture the changing morphology 
of ice on an hourly basis.7 It is now possible to study buoy 
locations using Google Earth, as well as daily satellite images 
of sea ice extent. This unprecedented database gives us access 
to a continuously evolving set of dynamic representations of 
a territory in a perilous cycle of change. The representations 
presented in Terra Incognita experimented with ways to 
synthesise, remap and remodel these representations. The 
intention was not to abridge or to generalise, but to superimpose 
and emphasise critical dynamic relationships while restraining 
others. Layered representations were generated that consciously 
oscillated between modes of dynamic modelling, cartography 
and creative fi ction. 

The Aurora Model
The second exploration, the Aurora Model, attempted to 
synthesise these modes of representation into a physical form. 
It was constructed using a series of horizontal layers that 
indexed both static and dynamic relationships. The lowest layer 
of the model mapped the underwater bathymetry using an 
array of plaster cylinders. These provided a stable foundation 
for a network of stainless-steel tripod structures that suspended 
a glowing translucent surface assembled from thousands of 
laser-cut components. The surface’s height and thickness 
mapped the mean water temperature and salinity of Arctic ice, 
while its specifi c geometry and variable perforation pattern 
emerged from a translation of maps related to ice age and 
overall density. The outer profi le of the surface registered the 
maximum sea-ice extent for 2009. 

As gallery visitors interacted with sensors integrated into 
the edge of the model, arrays of white LEDs embedded in the 
surface shifted from light to dark. As the surface darkened, 
the white light was displaced vertically into a hovering blue 
aurora. Like the Arctic itself, collective actions determined its 
shifting shape, in this case triggering a constantly mutable fi eld 
of light. The ephemeral effects of the light fi eld shifted one’s 
position from viewer to participant, revealing the consequences 
of one’s individual and collective actions in real time. The artist 

Future Cities Lab (Jason Kelly 
Johnson and Nataly Gattegno), 
Aurora Project, 2009
left: Detail of the surface and 
edge sensors of the Aurora Model.

above: In the Terra Incognita 
investigation, the ephemeral 
territory of the Arctic was explored 
through a series of mappings 
charting the deposits of minerals 
and the shifting tectonic plates and 
earthquake epicentres; the oil cache 
beneath the ice relative to the race 
to dominate the region; and the 
shifting dimensions of the ice shelf 
juxtaposed with the drifting buoy 
measuring devices.
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catch basin. The sound of dripping water was transmitted 
through two speakers suspended within the lattice. Throughout 
the day, observers of the ice core were tracked by infrared sensors. 
Increased observation amplifi ed the internal lighting effects 
and, depending on the duration of interaction, dramatically 
accelerated the melting of the ice core. The quickening rhythm 
of dripping water registered the prolonged presence of observers. 
The more one looked through the viewing aperture, the more 
one participated in the degradation of the ice core. In a sense, 
the environmental imperative was no longer argued as a scientifi c 
reality and was instead rendered personal; the infl uence of the 
individual was linked directly to the materiality and sensation of 
the project. 

The three explorations that make up the Aurora Project suggest 
that there can be a productive reciprocity between vast scales10 
of both geography and time, and reveal the potential for models 
(and perhaps by extension, architecture) to simultaneously index, 
synthesise and engage climactic, cultural, social and politically 
charged fi elds. Territorial claims are global and dynamic, yet 
the physical and spatial implications of the Aurora Project are 
local, hyper-situated and active. Similar to dynamic cartography 
these explorations suggest that through the mapping of distant 
territories new worlds emerge, simultaneously synchronised with 

Olafur Eliasson calls this shift a form of ‘double movement’ 
where ‘the user’s interaction with other people co-produces space 
which in turn is a co-producer of interaction. By focusing our 
agency in this critical exchange, it is possible to bring our spatial 
responsibility to the fore.8 Similarly, the Aurora Model uses 
sensors and interactive effects to explore how this co-production 
allows the model to be understood as both an index of shifting 
resources in the Arctic and a didactic tool for understanding our 
individual and collective relationship with space and form. 

The Glaciarium
The fi nal exploration sought to distance itself from the vast scale 
and complexity of the Arctic, and investigated how a dynamic 
model might use interactivity to turn an abstract global issue 
into an intimate experience. While the Aurora Model sought 
to represent billions of cubic feet of Arctic ice, the Glaciarium9 
model encapsulated a mere 2.228 cubic centimetres (136 cubic 
inches) of frozen water. Its welded stainless-steel lattice and 
translucent skins were constructed to hold a 46-centimetre (18-
inch) tall by 7.6-centimetre (3-inch) diameter cylindrical ice core. 
At the beginning of the cycle, a core of ice was placed within the 
Glaciarium. At room temperature, +/– 21˚C (+/– 70˚F) the ice 
core melted in approximately eight hours. During this process 
the melting liquid fell almost a metre (3 feet) into an amplifi ed 

Future Cities Lab (Jason Kelly 
Johnson and Nataly Gattegno), 
Aurora Project, 2009
above: The Aurora Model was 
read as a series of laminates that 
generated the thickened surface 
and its structural substrate. The 
site was inaugurated with a varied 
fi eld of buoys (top left) that tracked 
an underlying territorial geometry 
(bottom left). The steel skeleton 
locked the geometry into place (top 
middle), the surface was deployed, 
wired and networked (bottom 
middle), perforated and varied 
according to the density of the ice 
fi eld (top right), and synthesised 
(bottom right).

right: The Glaciarium was 
an instrument for observing 
(visually and acoustically) 
the melting of ice. Human 
interaction via a series of 
sensors expedited the melting 
process rendering the human 
impact on the degradation of the 
system visceral and personal. 
The Glaciarium consisted of 
a stainless-steel woven and 
soldered structural cage, inlaid 
with a faceted interior surface.

opposite: Interacting 
with the Aurora Model.
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their immediate surroundings and tethered to the distant regions 
they refer to. Nevertheless, some key questions remain: What 
form of knowledge do these models in fact produce? What is 
at stake when a map or a model not only demands interaction, 
but relies on the participation of viewers for the activation of 
meaning? When a model employs the tactics of interactive media 
and dynamic cartography, and combines them with the spatial 
and tectonic agency of architecture, what are the implications for 
how we understand and construct the world? 1

Notes
1. For a description of the futility of modelling non-equilibrium systems, see 
Stuart Kauffman, Investigations, Oxford University Press (Oxford), 2000). 
Chapter 4, ‘Propagating organizations’, states: ‘Maxwell’s Demon is the 
clearest place in physics where matter, energy and information come together. 
Yet, we will fi nd the demon and his efforts at measurement tantalizingly 
incomplete’ (p 81). 
2. The Rittenhouse Orreries were built by David Rittenhouse in the late 1760s. 
The oldest version is owned by Princeton University and is on permanent 
display in the lobby of Peyton Hall. Its twin is owned by the University of 
Pennsylvania and is on permanent display in the Van Pelt Library. See Howard 
Rice, The Rittenhouse Orrery: Princeton’s Eighteenth-Century Planetarium, 
1767–1954, Princeton University Press (Princeton, NJ), 1954.
3. We defi ne ‘information topologies’ as representations that seek to 
diagrammatically establish relationships between things, but might exaggerate 
scale or other aspects to effectively illustrate an abstract concept or idea. 
4. The term ‘dynamic cartography’ is explored in great detail in the technical 
essay Lubos Mitas, William Brown and Helena Mitasova, ‘Role of Dynamic 

Cartography in Simulations of Landscape Processes Based on Multivariate 
Fields’, Computers and Geosciences, Vol 23, No 4, 1997, pp 437–46.
5. The Aurora Project was completed with the assistance of Carrie Norman and 
Thomas Kelley and the support of the Van Alen Institute New York Prize 
Fellowship and a grant from Taubman College at the University of Michigan. For 
a full list of project credits and collaborators please visit www.future-cities-lab.net.
6. R Chevallier, ‘The Greco-Roman Conception of the North from Pytheas to 
Tacitus’, Arctic, Vol 37, No 4, December 1984, pp 341–6.
7. Refer to the interactive graphic piece entitled ‘Sea Ice in Retreat’ by 
Erin Aigner, Jonathan Corum, Vu Nguyen. The interactive Flash interface 
accompanied the article ‘Arctic Melt Unnerves the Experts’, by Andrew C 
Revkin, published in the New York Times on 2 October 2007; see http://www.
nytimes.com/2007/10/02/science/earth/02arct.html?_r=1.
8. Olafur Eliasson, ‘Models are Real’ in Emily Abruzzo, Eric Ellingsen and 
Jonathan Solomon (eds), Models: 306090 Books, Vol 11, 306090, Inc (New 
York), 2007, p 19.
9. The term ‘Glaciarium’ was borrowed from a fl ier dating back to London 
in 1844 announcing an event in which there would be ‘a great thaw of 
the artifi cial ice … a model of Lake Lucerne and a glacier of ice were to 
be thawed’. The fl ier is currently located in the Alexander Turnbull Library 
collection of ephemera at the National Library of New Zealand. See (http://
mp.natlib.govt.nz/detail/?id=69501&l=en).
10. On the question of scale relative to new cartographic representations, 
see Antoine Picon, ‘Toward a City of Events: Digital Media and Urbanity’, in 
Neyran Turan (ed), New Geographies 0, Harvard University Press, 2008, 
pp 31–43. Picon discusses two emerging categories of contemporary maps: 
‘global perception’ maps are ‘dynamic representations that show the city from 
a control-room perspective’. The second are ‘individual experience’ maps that 
‘show us the city as we experience it, with the nearby possibilities offered to 
us’. The aim of the Aurora Project was to cross-knit these categories into a 
single assemblage.
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