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4	� Clouds and movements

Panos Bourlessas and Alberto Vanolo

4.1  Different kinds of clouds

In the early twentieth century, E.J. Marey, a French physiologist, doctor, bio-
mechanics engineer, and the inventor of chronophotography, attempted the 
then-​unthinkable documentation of the movements of air. To achieve this, he 
had to produce something that would make invisible airflow movements vis-
ible. And so, he produced clouds. These were generated by tube machines in 
which trails of smoke encountered objects of various shapes, thus becoming 
visible traces of a never-​ending movement.1 Indeed, in E.J. Marey’s photo-
graphic images of his experiments, clouds themselves are movement: they 
are the matter of movement captured momentarily in space and time by the 
camera lens. From science to the arts—​with E.J. Marey’s work transgressing 
the boundaries between them—​clouds have fascinated people throughout 
history. In both science and the arts, clouds are archetypical elements of 
movement; they are elements with an inherent ephemerality and mutability in 
both nature and culture. They refer to an endless movement that needs to be 
understood, categorized, mastered, controlled, represented, imagined—​and 
eventually invented (Hamblyn 2002).

Over the years, geographers have diverted their epistemological gaze, 
looking at the various spatial relationships that shape our natures and 
cultures above the ground, yet which are not the earthy, solid materialities that 
geography, both human and physical, has traditionally focused on. This has 
entailed considering previously overlooked elements, such as water and air, as 
being pivotal to the shaping of an understanding of space that is processual, 

	1	 The machine used by E.J. Marey is described here: Machine à fumée, soufflerie aérodynamique, 
Catalogue des Appareils Cinématographiques de la Cinémathèque Française et du CNC, 
last viewed on 15 December 2020, www.cinematheque.fr/​fr/​catalogues/​appareils/​collection/​
machine-​a-​fumee-​soufflerie-​aerodynamiqueap-​18-​3274.html.

An example of photo is available at: Marey, E.J. 1901, Prisme triangulaire présentant au 
courant une de ses bases, quatrième et dernière version de la machine à fumée, équipée de 57 
canaux, Musée d’Orsay, Paris, last viewed on 15 December 2020, www.musee-​orsay.fr/​fr/​
evenements/​expositions/​archives/​presentation-​detaillee.html?zoom=1&tx_​damzoom_​pi1%5B
showUid%5D=100376&cHash=2da8e4b58b. See also: F. Dagognet 1992.
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non-​static and made of non-​terrestrial components and practices (Peters, 
Steinberg & Stratford 2018).

This chapter presents some theoretical speculations related to debates on 
post-​human geographies and atmospheric geographies in order to develop 
analyses of movement. Specifically, it mobilizes different understandings 
of clouds as an attempt to challenge conventional dichotomies, such as the 
human and the non-​human, nature and culture, mobility and stasis, science 
and fiction. Such reflections build on long-​standing problematizations 
regarding the divide between human and physical geography (Massey 1999), 
as well as more recent calls to bridge traditional schisms in the discipline by 
seeking a ‘unified geography’ (Sui & DeLyser 2012, p. 2). We argue here that 
the cloud as a post-​human element can exemplify how such a unified geog-
raphy can be achieved, through the multiple movements to which the cloud 
can relate.

Taking inspiration from P. Merriman and L. Pearce (2017) and their 
reflections on ‘mobility and the humanities’, the speculative exercise proposed 
in this chapter will focus on clouds and their movements. It is rather evident 
that the word ‘cloud’ means different things to different audiences and thus 
relates to respectively different discourses. This chapter focuses on three par-
allel discourses, each one characterized by the different perspectives, languages, 
logics, ideologies, and aesthetics of clouds; each one dictates, either impli-
citly or explicitly, a different way of understanding and framing movement. 
Ideally, the three sections, focusing on the three parallel discourses, can be 
read in any order, as they constitute independent vignettes.

The first discourse, presented in the next section, focuses on clouds as 
gasses, and it refers to the kind of knowledge on clouds provided by atmos-
pheric physics, astronomy, meteorology, and physical geography. The section 
mobilizes a technical language describing the behavior and movement of 
molecules and gasses, and the ways clouds—​from ordinary clouds observable 
in the sky, to interstellar clouds that are beyond direct observation—​have been 
studied and classified according to their ever-​changing shapes, compositions, 
origins, and movements.

The second discourse focuses on the cultural understandings of clouds and 
their movement. Here, the language and the perspectives are closer to the arts 
and humanities: the cloud is not intended as a ‘natural’ object that pre-​exists 
humans, but rather as a cultural object whose meanings are socially and cul-
turally constructed. Put differently, the literal and metaphorical movement of 
clouds is inherent to cultural understandings of these post-​human elements, 
from phenomenological perceptions to artistic works.

The cloud in computer science is at the center of the third discourse. Here, 
the cloud exists in relation to grid computing, distributed scientific data, 
codes, and platforms. The language is again technical, but partially different 
from the one used in atmospheric physics. Cloud computing, in fact, is hardly 
observable in physical form, beyond the materiality of computers, servers, 
and cables (Kinsley 2014), and the idea of the cloud as a place to which one 
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moves and accesses data and computational functions is, to a large degree, 
metaphorical and evocative. It mobilizes perspectives and languages that, in 
many cases, echo those proposed in relation to clouds in cultural and artistic 
representations.

By mobilizing these three parallel discourses on clouds, this chapter builds 
on (and aims to contribute to) different and overlapping literatures, mainly 
along two lines.

First, the analysis draws on post-​humanist geographies that aim to 
decenter the human subject as distinct from other forms of  life: i.e., these 
geographies acknowledge the relevance of  non-​human agents and subjects 
(Castree & Nash 2006; Wright et al. 2020). The three discourses on clouds 
proposed here challenge conventional binaries opposing nature and cul-
ture as static entities. Instead, they emphasize the flexibility and erosion 
of  the two categories, with cloud computing being one of  the most explicit 
examples as its hybridization of  the human and non-​human (machine) 
transgresses human forms of  perception (Amoore 2018). Such a line of 
reflection also builds on contributions from the philosophy of  science, such 
as those of  I. Stengers (2003), who investigated the paradoxical mode of 
existence of  elements transgressing the timeframe of  human knowledge, 
so that they simultaneously ‘exist’ and are constructed by physics ‘for us’ 
(Amoore 2018; Wright et al. 2020).

Second, this chapter can be situated in the field of aerial and atmospheric 
geographies. According to these literatures, air ‘is a contrived concept tied to 
various scientific, managerial, and geo-​discursive interventions that render its 
properties imaginable and spatially manipulable’ (Lin 2018, p. 36). Through 
the elements that it embraces and activates, air is where the human body relates 
to the world, where such relations are constantly subject to disturbances, and 
where various forms of aerial mobility and subjectification are practiced (Adey 
2010; Martin 2011; Lin 2018). Specifically, in concert with developments 
on affect, the new materialisms, and non-​representational theories, various 
transdisciplinary contributions have analyzed how atmospheres—​including 
meteorological ones—​influence bodies, technologies, images, and discourses 
(McCormack 2013), and arguably conceptualizations of movement.

With this aim in mind, the next sections will focus on understandings of 
clouds as gasses, cultural objects, and data respectively. The final section will 
then provide some general reflections on the various forms of geographical 
knowledge and movement.

4.2  Clouds /​ gasses

According to the World Meteorological Organization:

A cloud is a hydrometeor consisting of minute particles of liquid water 
or ice, or of both, suspended in the free air and usually not touching the 
ground. It may also include larger particles of liquid water or ice as well 
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as non-​aqueous liquid or solid particles such as those present in fumes, 
smoke or dust.

(WMO 1975, p. 9)

Water vapor is a gas with peculiar features (Wang 2013). First of all—​
and differently from other gasses that abound in the atmosphere—​H2O 
concentrations vary consistently from place to place: the highest values (about 
4%) are found above the Indian Ocean, while clouds are virtually absent over 
deserts. Second, water vapor is mostly present in the lowest strata of the 
atmosphere, decreasing with height. A further layer of complexity is added 
by the fact that water vapor has the unique character of evaporating and con-
densing in both liquid and solid form (i.e., as water droplets and ice particles) 
in the conditions of temperature and pressure present in the troposphere. 
Transitions between phases typically involve large amounts of energy trans-
ferred as latent heats, which have an impact on weather processes. The mois-
ture in the atmosphere, the horizontal and vertical distribution of clouds, and 
their movement all influence weather, precipitation, and the radiation budget 
of the planet, and they all play a key role in climate studies. The very shape of 
the planet—​mountains, valleys, rivers, and deserts—​and the composition of 
the atmosphere (i.e., the dissolving of most of the water-​soluble gasses that 
abounded in the ancient atmosphere) are also related to clouds and precipita-
tion. Clouds are also present on other planets, such as Venus and Mars, but 
they do not produce rain there.

Water vapor is basically located in the troposphere and ordinary clouds are 
absent in the stratosphere. Still, it is possible to observe other kinds of clouds 
there, mostly made of sulfuric-​ or nitric-​acid aerosol particles characterized 
by brilliant, iridescent colors due to diffraction phenomena. This is quite 
common in the polar regions. At a higher level, in the mesosphere (at an 
approximate altitude of 76–​85 km), particularly at latitudes between 50° and 
70° north and south of the equator, it is possible to observe noctilucent clouds 
during the summer. These are the highest clouds present in earth’s atmos-
phere, and they are made of ice crystals (Lutgens & Tarbuck 2016).

Outside the earth’s atmosphere, there are interstellar clouds, which have 
nothing to do with meteorological phenomena. They are made of interstellar 
matter, consisting mostly of gas and dust particles composed of silicate and 
carbonaceous compounds, with sizes typically around 0.1 μm in diameter 
(Yamamoto 2017). Stars are formed out of such clouds. More precisely, they 
are formed when interstellar gas clouds of sufficient mass collapse under their 
gravitational pull (LeBlanc 2010). Depending on the cloud’s characteristics in 
terms of density, size, and temperature, their hydrogen content can be neutral 
(known as a H I region), ionized (H II region), or molecular. The chemical 
composition of interstellar clouds can be identified by the electromagnetic 
radiation they emanate, which can be analyzed using radio telescopes (Wilson 
et al. 2013). Interstellar clouds may be classified in various ways, including 
in terms of their velocity. High-​velocity interstellar clouds (HVCs) have a 
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velocity higher than can be explained by the rotation of the Milky Way, and 
a number of hypotheses have been put forward to explain their origins and 
movement (see for example the classical articles by Spitzer & Schwarzschild 
1951, 1953).

While interstellar clouds are detected using radio telescopes, atmospheric 
clouds are mainly analyzed and classified by mobilizing two approaches: direct 
observation and satellite data. Classifications based on direct observations 
still draw largely on a study published in 1803 by Luke Howard, a British 
chemist with a love of meteorology (Pedgley 2003). His classification strongly 
echoes Linnaean principles of classification applied to flora and fauna, which 
is based on genres, species, and varieties. Today, the World Meteorological 
Organization (WMO) proposes a classification with ten mutually exclusive 
categories, and a number of species (a cloud may belong to just one species) 
and varieties (a cloud may belong to multiple varieties). In addition, clouds 
are classified according to other supplementary features, as well as by the 
presence of accessory clouds (sometimes merged with the main body) and by 
mother-​clouds, as clouds may also form or grow from other clouds designated 
as such (see Table 4.1).

Each genre is based on specific characteristics related to parameters such as 
height and luminescence. For example, the genre ‘cirrocumulus’ is defined as a:

Thin, white patch, sheet or layer of cloud without shading, composed 
of very small elements in the form of grains, ripples, etc., merged or sep-
arate, and more or less regularly arranged; most of the elements have an 
apparent width of less than one degree.

(WMO 1975, p. 16)

Species are based on observed peculiarities in the shape and differences in 
their internal structure. For example, the uncinus species is described as 
‘shaped like a comma, terminating at the top in a hook, or in a tuft the upper 
part of which is not in the form of a rounded protuberance’ (WMO 1975, 
p. 18). There are several specific techniques for the direct, ground observation 
of clouds, and the WMO provides very detailed and codified standards in 
terms of the observer’s position, the description of clouds, as well as the codes 
and symbols for the classification. The movement of clouds is based on the 
estimation of their speed from a specific standpoint, using a visual element 
in the horizon as a landmark, or by estimating the speed of the shadow of a 
cloud on the ground.

By contrast, satellite data are characterized by an observation position 
that is located above the earth, and data are generated by sensors (Kidder & 
Vonder Haar 1995; for a review of the evolution of methodologies and tech-
nologies see Harper 2008; Kidd, Levizzani & Bauer 2009). Satellite classifica-
tion is based on seven ‘cloud types’, and it is different from the one proposed 
by the WMO in relation to direct observation. Traditionally, satellites 
scrutinized clouds by using visible and infrared imageries. However, today, 
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Table 4.1 � The classification of clouds according to the World Meteorological 
Organization

GENERA SPECIES

Designations Abbreviations Symbols Designations Abbreviations

Cirrus

Cirrocumulus

Cirrostratus

Altocumulus

Altostratus

Nimbostratus

Stratocumulus

Stratus

Cumulus

Cumulonimbus

Ci

Cc

Cs

Ac

As

Ns

Sc

St

Cu

Cb

 

 

 

 

 

 

 

 

 

fibratus
uncinus
spissatus
castellanus
Floccus
stratiformis
nebulosus
lenticularis
fractus
humillis
mediocris
congestus
calvus
capillatus

fib
unc
spi
cas
flo
str
neb
len
fra
hum
med
con
cal
cap

VARIETIES SUPPLEMENTARY FEATURES 
AND ACCESSORY CLOUDS

Designations Abbreviations Designations Abbreviations

intortus
vertebratus
undulatus
radiatus
lacunosus
duplicatus
translucidus
perlucidus
opacus

in
ve
un
ra
la
du
tr
pe
op

incus
mamma
virga
praecipitatio
arcus
tuba
pileus
velum
pannus

inc
mam
vir
pra
arc
tub
pil
vel
pan

M O T H E R-​C L O U D S

GENITUS                                  MUTATUS

Designations Abbreviations Designations Abbreviations

cirrocumulogenitus
altocumulogenitus
altostratogenitus
nimbostratogenitus
stratocumulogenitus
cumulogenitus
cumulonimbogenitus

ccgen
acgen
asgen
nsgen
scgen
cugen
cbgen

cirromutatus 
cirrocumulomutatus 
cirrostratomutatus 
altocumulomutatus 
altostratomutatus 
nimbostratomutatus 
stratocumulomutatus 
stratomutatus 
cumulomutatus

cimut
ccmut
csmut
acmut
asmut
nsmut
scmut
stmut
cumut

Source: WMO (1975, p. 13).
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satellite images are automatically processed, and it is possible to represent the 
movement of clouds by collecting sequences of images, as found in the typical 
aesthetic repertoire of weather forecast news.

Clouds are produced out of the mobility of air flows, and there are basic-
ally four different genealogies (Lutgens & Tarbuck 2016). Orographic lifting 
occurs when winds push air over an obstacle, such as a mountain. The air, 
rising to pass the obstacle, gets cooler, and hence vapor condenses. Frontal 
lifting happens when a mass of cold air pushes under (a cold front) or 
slides over (a warm front) warmer air. Clouds form as the warm air cools. 
Convergence occurs as two air flows meet and interact, causing an accumu-
lation of mass that eventually leads to a vertical movement and to the for-
mation of clouds and precipitation. Finally, convective lifting relates to the 
unequal heating of the earth’s surface, causing pockets of air to be warmed 
more than the surrounding air.

4.3  Clouds /​ cultures

As essential ingredients of the ‘weather-​world’, clouds are primal elements 
of bodily perception. According to T. Ingold (2007, 2008, 2010), the weather-​
world consists of the ever-​moving natural fluxes that take place above the 
solidity of the ground: it is the medium in which human and non-​human life 
is immersed. In fact, the weather-​world, together with the direct, embodied, 
sensory perception of it, is that which makes people inhabitants, and not 
exhabitants, of the world. In all this, clouds are not static objects that simply 
furnish the sky. Instead, each cloud is ‘an incoherent, vaporous tumescence 
that swells and is carried along in the currents of the medium’ (Ingold 2008, 
p. 6). In this medium (the air), people engage with clouds in a bodily manner, 
such as feeling the change in temperature when a cloud moves in front of 
the sun or when it pours rain on us. Yet, although we experience such fully 
embodied engagement, our visual perception of clouds is the primary way in 
which we relate to them.

We can experience fog by being immersed bodily in it, and this disturbs 
our vision and perception of place (Martin 2011; Frers 2013). Clouds, how-
ever, are like moving surfaces in the air, and they are mostly seen from a dis-
tance: we are barely ever immersed in clouds and, when this happens, it is 
mainly not directly but instead is mediated by, say, an aircraft’s cabin and 
by technologies while flying. In his book The Ecological Approach to Visual 
Perception, J.J. Gibson (2015) includes clouds among those characteristic 
textures of surfaces found in nature. Like all other textures, such as grass 
and wood grain, they can be seen and hence identified as such. Yet, unlike 
all others, the texture of clouds cannot be touched. For the clouds’ moving 
surface exists only at a distance and through our gaze. Clouds’ substance 
consists of an aerial materiality that is not tactile—​the ‘immaterial materi-
ality’ that is so characteristic of gasses and their infinite movement. Therefore, 
in response to Jacobus’ statement that clouds ‘combine visibility and volume 
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without surface’ (2006, p. 219, emphasis added), we would say that clouds 
are surfaces. Yet these surfaces only exist through visual perception; they are 
surfaces touched with the eyes only, something exemplified in R. Magritte’s 
1928 painting The False Mirror.2

These considerations allow us to speculate on the centrality of the visual 
realm, as it is through our gaze that clouds become spatialized in culture. 
First, they can be conceived of as boundaries. For the ancient Greeks, the 
clouds divided the air into two regions: ‘the realm of brightness above the 
clouds’, known as the aether, and ‘the dim, moist atmosphere below them’, 
known as aer (Connor 2010, p. 15). At the same time, despite their ethereal 
texture perceived only visually, clouds seem to be concrete enough to become 
actual terrains of the imagination; where gods and goddesses reside, where 
dreams take place, where our beloved ones move to when they pass away. In 
their ephemerality, clouds construct an imagined juxtaposition between the 
real and the imagined, the natural and the supernatural, and the (down here) 
impossible and the (up there) possible. If  air, as P. Adey (2014) suggests, is the 
site not only of respiration but also of aspiration, then clouds as spatialities 
may be considered the ‘ethereal ground’ of aspiration.

It is no surprise that clouds and cloud mobilities have inspired many art-
istic works, including those mentioned earlier in this chapter. Putting forward 
the concept of the poetics of air, S. Engelmann (2015) suggests an engage-
ment with an art installation aimed at attending to air and the atmosphere in 
affective and aesthetic ways, as well as introducing novel geographic concerns 
that, in our view, relate to the new ontologies pursued here. With this aim in 
mind, we will engage with a poetics of clouds, with the help of a work of art 
by Berndnaut Smilde entitled Nimbus. Basically, the artist creates elements 
of a cloud within a closed space, physical and visually, and he documents the 
result. He sprays water in the atmosphere so that the air becomes moist. Then, 
a machine produces smoke. The droplets of water that stick on the smoke 
make it heavier and thus slow down its movement. A spotlight illuminates 
the smoke from behind, and before the smoke dissolves totally after a few 
seconds, Berndnaut Smilde photographs the scene (see Image 4.1).

At the level of artistic practice, Berndnaut Smilde uses knowledge, tech-
nical means as well as physical ingredients, such as water, to reproduce the 
materiality of clouds for his purposes. However, although this process is tech-
nically and technologically orchestrated, and while the indoor space in which 
it unfolds is controlled, there is something that escapes the artist’s power, 
namely the cloud’s mobility. Indeed, from its first appearance in the room’s 
moist air until it dissolves fully a few seconds later, the cloud does not stop 
moving. The droplets sprayed in the air by Berndnaut Smilde only slow down 
the movement; they do not prevent it. As long as it moves throughout the 

	2	 Magritte, R. 1929, The False Mirror, Oil on canvas, 54 x 80.9 cm, MoMa, New York, last 
viewed on 15 December 2020, www.moma.org/​collection/​works/​78938.
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room, the cloud is visually perceived and can be captured as a cloud. In other 
words, the cloud does not exist outside of its endless movement. It is 
movement, not the cloud per se, that becomes the artwork: ‘the work is the 
documentation’, as Berndnaut Smilde comments on Nimbus (personal com-
munication, 15 October 2018). Therefore, what is documented in the pictures 
is the unstoppable and thus ungraspable movement of the cloud. The 
movement of something—​the cloud that was there—​that is, as a result of this 
very movement, no longer there. It is only by capturing the movement photo-
graphically that the artist finally captures the cloud itself.

At a second, representational level, Nimbus achieves a certain conceptual 
movement: the cloud as a non-​human element moves from being outdoors, 
where it ‘naturally’ belongs, to being indoors, from where it is supposed to 
be kept out. The cloud moves from the uncontrolled, unpredictable, ever-​
changing weather-​world to the human-​made, structured, appropriated 
interior-​world. The result of this conceptual movement is the domestication 
of the cloud; nature is thus physically brought into culture and the latter’s 
physical spatialities. In the artwork’s nature–​culture visual entanglement, the 
mobility inherent to clouds is emphasized. The Nimbus cloud is no longer 
a distant element in the air; rather, it inhabits the very spaces that we—​
humans—​inhabit. Yet, together with the cloud, movement inevitably also 
inhabits these places, as the two cannot be perceived separately. Herein lies 
a multiple contrast that is so essential to Berndnaut Smilde’s work and so 
central to understanding the cultural aspects of cloud mobilities: the contrast 

Image 4.1 � Nimbus II, by Berndnaut Smilde (2012). Source: Cassander Eeftinck 
Schattenkerk.
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between the endless movement of the cloud and the seeming stillness of 
built space.

Specifically, we suggest that the contrast unfolds gradually through three 
interrelated levels that concern the mobility of clouds, beyond Berndnaut 
Smilde’s artistic work: those of materiality, form, and temporality. First, at 
the level of materiality, the solidity and tactility of the built environment, 
such as the room in the artistic experiment, contrasts with the clouds’ ethere-
ality and non-​tactility; the former’s materiality is static whereas the latter’s 
is floating and unstable. Second, and deriving from materiality, at the level 
of form the linear and pre-​given order of human artifacts—​in this case the 
room’s space—​contrasts with the non-​linear and unpredictable (due to its con-
stant movement) form of the cloud. The latter thus challenges the ‘phenom-
enology of the visible’ in Cartesian terms (Jacobus 2006, p. 221). Third and 
last, at the level of temporality, the solid built form of many human artifacts, 
such as the room, represents a resistance to the passage of time: a resistance 
of (the) stillness (of matter) against (the) movement (of time); the decaying 
walls in some of the Nimbus images emphasize this exactly. In contrast, the 
domesticated cloud follows the movement of time instead of resisting it. 
Because of the movement inherent in its existence, every cloud is temporary; 
as long as it moves it is there, visible; but the end of its movement marks the 
end of its materiality, as clearly happens in Berndnaut Smilde’s artistic work. 
After time has passed and the cloud’s materiality has dissolved, what remains 
is an empty, solid, linear space with some sort of historicity, in which one can 
gaze upon just one thing: stillness.

4.4  Clouds /​ data

Cloud computing is currently a well-​known buzzword in technology. 
According to V.V. Arutyunov (2012), it is basically a synonym for ‘diffused’ 
computing or data processing. This refers to a technological architecture 
wherein computer resources and capacity are provided to the user as internet 
services. Users may access data without caring about the core elements of the 
digital (and material) infrastructure, the operating system, and software they 
work with. Information is stored on internet servers, and it is cached tempor-
arily on client platforms, such as desktop computers, notebooks, hand-​held 
devices, sensors, game consoles, and monitors. This information storage is 
made possible by what are known as virtualization technologies, which allow 
the separation of a physical computing device from multiple ‘virtual’ devices 
(Armbrust et al. 2010). The idea of ‘storing’ information on an online server, 
or accessing data and computational capabilities from the cloud, basically 
entails the capability of moving information, pursuing the quest for absolute 
data mobility that is apparently free of any infrastructural constraint.

Cloud computing offers radically new possibilities for the IT industry, 
and it has pushed toward a major reshaping of how hardware and soft-
ware are designed, purchased, and consumed, including new possibilities 
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for value extraction and labor exploitation (Srnicek 2017; Oppitz & Tomsu 
2018). According to enthusiasts, developers of internet services no longer 
require large capital or technological skills in order to operate on the market. 
Moreover, they do not need accurate predictions for supply, as it can be 
cheaply and quickly scaled up or down, providing more or less server cap-
acity in order to deal with growing or diminishing customer use. Economies 
of scale do not seem to matter anymore in this economic sector, allowing for 
a complete reshaping of the political economy of information technologies, 
which shapes new possibilities for creative ideas and start-​ups. Expressions 
such as ‘software as a service’ (SaaS), ‘infrastructure as a service’ (IaaS), 
‘workplace as a service’ (WaaS) or ‘platform as a service’ (PaaS) refer to such 
transformations.

The genealogy of the concept of cloud computing, and specifically the 
story of how the cloud has been mobilized as a metaphor, is unclear and 
controversial. Some observers date the birth of the term to 25 August 2006, 
when Amazon announced a limited public beta test of the Amazon Elastic 
Compute Cloud, allowing users to rent virtual computers on which to run 
their own computer applications. Two years later, cloud computing services 
were famously proposed by Google through its Google App Engine; in the 
same year Microsoft announced its cloud computing service named Azure, 
and Dell tried to copyright the term. However, various authors have detected 
relevant precedents in the development of the idea of cloud computing.

The idea of sharing resources through computing networks and thinking 
of computational activities as services dates back to the 1960s: as early as 
in 1961, Professor John McCarthy proclaimed at MIT that computing may 
someday be organized as a public utility, just as the telephone system is a 
public utility (quoted in Garfinkel 2011). And, indeed, attempts were made 
to develop remote job technologies during the 1960s. However, references to 
clouds only took form many years later. In particular, during the 1990s vir-
tual private networks (VPNs) became popular, and they started to be visu-
ally represented on computers with the symbol of a cloud. According to 
S. Mattern (2017, p. xix), who uses approaches from media archaeology, the 
cloud is one example of a ‘conceptual mold’ giving rise to a discursive pattern 
that helps us to imagine media, technologies, and their place in the world.

For A. Regalado (2011), the first explicit use of the expression ‘cloud com-
puting’ dates back to 1996, in the offices of Compaq Computer. A small 
group of technology experts developed a detailed and prophetic vision 
of the future of the internet, including the diffusion of cloud-​computing-​
enabled applications like consumer file storage, video conferences, and the 
streaming of sports events. In May 1997, a trademark application for ‘cloud 
computing’ was presented by a now-​defunct company called NetCentric that 
was in business with Compaq, but the request was never approved (Regalado 
2011). Both a Compaq executive and the NetCentric manager claim the pater-
nity of the term ‘cloud computing’, and they both agree that it was born 
as a marketing term. At the time, telecom networks were already referred to 
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and visually represented as clouds. They were simply searching for a slogan 
evoking the potential of fast-​developing internet opportunities. However, the 
slogan did not become popular at that time, and Compaq dropped it. Most 
probably, other experts independently coined the term at a later date.

Given the metaphorical use of the term ‘cloud’, and given the current hype 
concerning cloud technologies and related businesses, it is no surprise that the 
term remains very ambiguous and difficult to define (Armbrust et al. 2010; 
Regalado 2011; Arutyunov 2012). According to a CEO of Oracle:

The interesting thing about cloud computing is that we’ve redefined cloud 
computing to include everything that we already do. … I don’t under-
stand what we would do differently in the light of cloud computing other 
than change the wording of some of our ads.

(Armbrust et al. 2010, p. 50)

Put differently, the technologies and the imaginaries behind cloud computing 
precede the current discursive construction of cloud computing, which has 
developed in recent years and is still unfolding.

To give an idea of the heterogeneity of computer clouds, it is worth 
mentioning the fact that a number of classifications are put forward in the lit-
erature. This means that there is a science of observing and classifying clouds, 
as in the case of information technologies. According to J.D. Peters (2015), 
the mobility of the term across environmental discourses and media studies 
reveals that the two spheres are not at all separated, but rather hybrid: we can 
think of media as environments and also think of environments as media.

The simplest classifications identify some idea-​typical forms of clouds. 
V.V. Arutyunov (2012), for example, focuses on the end-​users’ side by 
distinguishing between private clouds (operated solely for an organization), 
community clouds, public clouds (designed for free use by a wide public), and 
hybrid clouds (merging two or more different kinds of clouds). Other authors 
distinguish between cloud computing and other similar forms of clouding, 
such as ‘fog computing’ (a specific architecture privileging edge devices) and 
a ‘cloud sandbox’ (an isolated networked environment for testing software). 
C.S. Höfer & G. Karagiannis (2011) propose a classification tree with mul-
tiple hierarchical ramifications by combining different taxonomies regarding 
the nature of the services, common characteristics of the clouds, and specific 
technical aspects of the services. This tree ultimately allows the identification 
of hundreds of possible clouds (see Figure 4.1).

It is interesting to notice that computing clouds are, to a large degree, invis-
ible entities. Of course, Wi-​Fi networks, cloud storage, and phone connections 
are based on material infrastructures of very significant geographical 
dimensions, but a large part of clouds’ infrastructures remain immaterial 
and invisible to the average user. At the same time, artists and designers have 
produced a number of maps, apps, soundwalks, and installations aimed at 
making those networks visible, as for example in the case of Richard Vijgen’s 
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Architecture of Radio app, developed in 2005, which transformed signals 
from Wi-​Fi routers, satellites, cell-​phone towers and fixed cabling into images 
and sounds (Maddern 2017).

The ultimate result of artistic experiments in the visualization of clouds and 
related data mobilities confirms a thesis proposed by S. McDowell et al. (2008), 
more than a decade ago, in their development of the concept of infosphere, 
intended as a ‘metaphor of an image, an ever-​shifting space, constructed and 
continually reconstructed for and by the movement of information’ (p. 11). 
According to the authors, the infosphere is a space of governance, technology, 
and cultural practice in motion, where motion refers both to the dynamism 
of the very concept, and to the specific role of the infosphere as a space of 
movement implying data replication, connectivity, and infrastructures. The 
metaphorical nature of our understanding of clouds is clear, for example, in 
our conventional understanding of data mobility, as data do not really move 
from one position to another, but rather data are duplicated in another loca-
tion. The imaginary of the infosphere as a transparent, nebulous cloud, as 
frequently represented in network diagrams, can therefore hamper the con-
struction of theory. On the one hand, the infosphere possesses a geography 
consisting (in part) of corridors and boundaries of interaction, shaped to a 
large degree by material and tangible forms of politics, power, and govern-
ance. On the other hand, completely new understandings of geography and 
mobility are needed in order to capture the nature of data mobility and to 
develop further our understanding and our consciousness of digital clouds.

4.5  Concluding remarks

This chapter has proposed three possible parallel discourses of clouds and 
their movement, focusing on clouds as gasses, cultures, and data. These three 
perceptions of clouds of course do not cover the entire spectrum of possible 
meanings and discourses concerning clouds and their movements, and the 
limited length of this chapter does not allow us to engage with detailed and 
sophisticated analyses within the three different discourses and their related 
fields of knowledge (for a wider discussion, see Hamblyn 2017). Indeed, many 
of the concepts and scientific facts presented in the previous pages are prob-
ably already known to the reader, in some implicit or explicit ways. Yet, the 
purpose of presenting them is precisely to emphasize their different styles 
and epistemological perspectives. Put simply, the three discourses look quite 
different from each other, as they approach and treat clouds in different ways, 
they mobilize diverse languages, and they seem to relate to different spheres of 
knowledge and to different audiences. Still, there are recurring elements: for 
example, both the first and the third discourse insist on classification exercises 
based mainly on typologies and categories, with a strong emphasis on mor-
phological criteria. The ‘aesthetics of knowledge’ of Figure 4.1 and Table 4.1 
are hence quite similar, insisting on hierarchical order, fixed categories, and 
labels. It suggests a centrality of classification in our mechanism of knowledge 
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production (Bowker & Star 2000), and this is quite striking if  one considers 
that one of the key features of clouds is their relative lack of stable form 
and place, transforming constantly and being in a state of becoming and in 
movement. In other words, in order to classify and to build typologies, cloud 
movements have had somehow to be tamed by defining fixed and generaliz-
able categories.

Furthermore, all the three discourses allow for observations of how 
our understandings and representations of clouds have changed over time 
according to technological and cultural movements. For example, satellite 
observations have allowed new classifications of clouds, as these observations 
have moved the boundary between the observable and the unobservable. 
Artistic practices make data flows visible that are otherwise impossible to 
detect visually. Clouds are also made and unmade through discursive and 
representational practices: the genealogy of cloud computing presented in 
the previous section basically describes the becoming of clouds. It does so 
in a way that reveals parallels with the materiality of the making of clouds 
proposed by the artist Berndnaut Smilde in a different section, or with the 
genealogy of the science of the classification of atmospheric clouds described 
in Figure 4.1.

Our decision to put these three discourses together in one chapter is clearly 
a strategy that aims to transgress and cut across epistemological boundaries 
in human geography, with relevant implications for debates on mobilities. As 
stressed by M. Ward (2014) in the sphere of cultural geography, it is pos-
sible to conceptualize the spatialities and performances of an academic text. 
Here, a strategy of geographical transgression has been tentatively enacted 
by locating the three (apparently) disconnected discourses within the same 
chapter. The clouds that have been moving throughout textual space have 
also been moving through the broader epistemological space of geography, 
which hosts different types of knowledge, languages, and themes: technical–​
descriptive, cultural–​artistic, and computational–​technological.

Such a textual performance echoes recent trends in mobility studies, and 
particularly the need to bridge contributions from the arts and humanities, on 
the one hand, and social sciences, on the other hand, as recently discussed by 
P. Merriman and L. Pearce (2017). Therefore, this chapter aims to respond to 
this call by reflecting on the different kinds of movement enacted by, through, 
within, and in relation to clouds. Different perspectives, discourses, meanings, 
and ways of observing clouds allow for potentially different ways of conceiving 
rhythms, temporalities, scales, and spatialities. More specifically, P. Merriman 
and L. Pearce (2017) argue that scientific discourses tend to assume that space, 
time, distance, speed, and acceleration do all have a clear functional relation-
ship, and that the experiences and meanings of and around movement are 
simply ‘external’ to the physical word. By merging contributions from cultural 
geography and from the science of physics—​that is, by transgressing conven-
tional epistemological and discursive boundaries—​this chapter aims to suggest 
the presence of a multitude of spatialities and temporalities associated with 
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the movement of non-​human and more-​than-​human objects. For putting a 
non-​human, ‘natural’ element in movement throughout a textual and conse-
quently broader epistemological space, such as that of cultural geography and 
technology studies, we seek to unveil only some of the transgressive possibil-
ities of an ethereal element that might point to new geographic ontologies. 
In this sense, the chapter highlights the crucial tension between the need for 
building fixed categories, on the one hand, and the difficulty of conceptualizing 
objects that do not have fixed and well-​defined boundaries or stable geograph-
ical locations, such as the various kinds of clouds considered here. Overall, 
our examination suggests the need for geography to look at movement as an 
ontological category that may require forms of knowledge that go beyond 
perspectives focusing on presence, form, analogy, and classification.
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