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I N T R O D U C T I O N

Summer in Asia can be unbearably hot and humid. The rising air tem-
perature in metropolitan cities like Tokyo in the middle of summer 
makes you duck into shopping malls and underground metro stations, 
and grasp for handheld miniature fans. A wearable air conditioner that 
you can slip into the back pocket of a customized T-shirt, which you con-
trol with a virtual thermostat on your smartphone app, is apparently 
the next big thing.1 As the planet keeps heating up and extreme weather 
wreaks havoc on our cities, we crave more portable air-conditioned bub-
bles to carry with us and more climate-controlled shelters to inhabit. 

Albeit at an immensely larger scale and by different mechanisms, the 
desire to cool down the atmospheric bubble in which we inhabit animates 
the discourse on planetary climate engineering. While we breathe me-
chanically filtered air and keep our bodies cooled inside air-conditioned 
houses and offices with the help of computational media such as smart-
phone apps, the use of solar radiation management to enhance the re-
flective capacities of clouds to block incoming sunlight and thus cool 
down the planet is gaining traction among scientists, engineers, and in-
vestors. The same thermostatic desire to build microclimates around us 
and to regulate Earth’s macroclimate through geoengineering is increas-
ingly defining the relationship between media and climate that we en-
counter in our daily life.

This desire for atmospheric bubbles controlled by a virtual thermostat 
has historical and geopolitical roots. The aim of this book is to trace these 
roots by offering a media studies perspective on a transpacific genealogy 
of atmospheric control with emphasis on the legacies of Japan’s imperial 
expansionism and its Cold War alliance with the United States.2 Central 
to this story are the crucial roles played by Japanese scientists, archi-
tects, and artists in developing and shaping the technologies and media 
infrastructures used today to monitor and modify both local weather 
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and planetary climate. Climate engineering is interpreted broadly in this 
book to mean not only planetary-scale geoengineering but also the mod-
ification of microclimates within controlled and enclosed environments, 
such as a laboratory, a greenhouse, or an air-conditioned building.

Some of these technologies of engineering indoor climates are simple 
cooling devices, such as fog-based air conditioners, which are now part 
of the infrastructure of cloud computing. Others involve more complex 
simulation models and chemical reactions as in the case of numerical 
weather prediction, cloud seeding, and tear gas. These technologies di-
rectly “condition” and alter Earth’s atmosphere, albeit at different scales. 
Conditioning the atmosphere by means of these technologies targets 
the physicochemical composition of the air, which in turn creates micro
climates that affect the behavior or “conduct” of people and things. Con-
ditioning air and conditioning people are two sides of the same operation. 
As Daniel Barber aptly writes in his analysis of modernist architecture’s 
use of the façade and shades, “Air conditioning is people conditioning.” 3 
Additional technologies of atmospheric control discussed in this book 
work through signals in the air and on the ground, as in the case of net-
worked systems of computing and surveillance designed for the purpose 
of the social conditioning of urban populations. All of these are forms of 
atmospheric control that operate through the mediation of what I will 
call, in this book, climatic media.

The genealogy of climatic media offered in this book thus covers a 
range of experiments, from the modification of natural weather in the 
sky and the production of artificial weather inside built environments to 
the transformation of urban infrastructures filled with systems of am-
bient intelligence, smart sensors, cameras, and sometimes clouds of tear 
gas. By connecting dots and nodes across seemingly distant histories of 
architecture, atmospheric science, digital computing, and environmen-
tal art on both sides of the Pacific, I analyze how media became artic-
ulated with climates, and trace climatic operations of media through 
various technologies and techniques of atmospheric control. Emerging 
at different historical moments, these media aim to manipulate the at-
mosphere and exert (or at least aspire to exert) a calculated control over 
both the environment and the lives within it. Together, they express 
what I call thermostatic desire, a technophilic desire to posit atmosphere 
itself as an object of calibration, control, and engineering.

This thermostatic desire manifests in both geopolitical and biopoliti-
cal motives to secure a livable future environment, either through engi-
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neering the atmosphere itself, or engineering built structures to protect 
certain populations from (and threaten others with) an increasingly in-
hospitable atmosphere. Engineering of the atmosphere often operates as 
a means of geopolitical and biopolitical governance. More broadly, the at-
mosphere and its elements incorporated into climatic media also speak 
to modern anxieties not only about nature itself—limited resources, in-
creasingly extreme natural weather events, rising sea levels, and warm-
ing temperatures—but also about the technologies used to mediate, 
control, or secure a habitable environment. 

To follow Peter Sloterdijk’s well-known provocation, the twentieth 
century is marked by a paradoxical process of “explicating” and instru-
mentalizing the taken-for-granted background givenness of the atmo-
sphere.4 First with aviation and the use of poison gas, and later with the 
weaponization of weather and radioactive fallout from atomic bombs 
during both World War II and the Cold War, technology made explicit 
(and thus explicated) the question of security as the central focus of ter-
ritorial control over the atmosphere. With the rise of greenhouse effects 
and anthropogenic climate change, this territorial understanding of the 
atmosphere has also yielded to the planetary awareness of Earth’s atmo-
sphere as the limits of the habitable environment. The deepening climate 
crisis poses an existential threat for the future. By way of response, sci-
entists, engineers, policy makers, and others fall back on a reframing of 
Earth’s gaseous envelope via a territorial logic of governance, which be-
gan in the mid-twentieth century.

To analyze this process of atmospheric explication from the perspec-
tive of media studies, I highlight different ways in which technological 
conditioning and engineering of indoor and outdoor atmospheres oper-
ate as climatic media. My use of the term climatic media is in part in-
spired by the discussion of making climate change legible through the 
mediation of thermal imaging, photographs, charts, diagrams, and 
other instruments of data visualization in the field of architecture.5 In 
addition to technical images, which make climatic fluctuations legible, I 
suggest that we need to expand the referential scope of climatic media 
more broadly, in the following two senses.

First, we can expand the definition of media to include the material-
ity of elements that condition our milieu. These include natural elements 
such as fog, snow, and rain as well as chemical elements and compounds 
such as silver iodide, nitrogen, and phosphorus. My rationale for this 
comes in the wake of recent turns to environmental studies, infrastruc-
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ture studies, media ecology, media archaeology, and so-called German 
media theory within North American media studies.6 These reorienta-
tions of media studies to move beyond conventional media objects (e.g., 
film, radio, television, telephone, the internet, and social media) push 
us to rethink our assumptions about media primarily as tools, channels, 
and platforms of recording, storage, broadcasting, telecommunicating, 
and data processing. As John Durham Peters suggests, the natural ele-
ments of weather can also be considered “sky media,” as the sky has been 
historically aligned with timekeeping technologies such as the clock and 
the calendar.7 Building on these recent elemental approaches in media 
studies (about which I will say more shortly), I pay close attention to the 
materiality of natural and chemical elements in my genealogical explo-
ration of climatic media.

Second, I suggest that we expand the definition of media to include 
the architectural, scientific, and artistic techniques and technologies 
of producing climate-controlled bubbles and modifying weather. These 
techniques and technologies work as media that actively mediate and 
shape what counts as a habitable environment and for whom it appears 
livable. But habitability is only one part of the story that the following 
chapters tell. This story of climatic media also includes meteorological 
experiments such as site-specific modifications of weather by scientists, 
architects, artists, and militaries. My argument is that intertwined ex-
periments in indoor climate engineering, weather modification, and net-
worked computing in Japan and the United States during World War II 
and the Cold War played a key role in the later development of the tech-
niques and technologies of building air-conditioned bubbles, which have 
become an integral part of the critical infrastructures of our contempo-
rary cities.

As David Gissen and others have suggested, the conception of archi-
tecture as “a conditioned space” is quite modern.8 Studying architecture 
from the standpoint of producing comfort through air-conditioning is 
also well established. Reyner Banham, for instance, analyzed modern-
ist architecture through its mechanisms of ventilation, air-conditioning, 
and illumination in his classic work The Architecture of the Well-Tempered 
Environment (1969).9 More recent studies of air-conditioned spaces fur-
ther explore the political, environmental, and economic consequences 
of designing “well-tempered” environments that ostensibly increase the 
comfort and productivity of those inside them. From British colonial 
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houses in the tropics to gentrification in American cities (the latter in-
tensified by the air-conditioned interiors of commercial buildings), these 
studies collectively suggest that climate design has been central to the 
history of modern architecture.10

This book addresses a similar set of concerns but does so with dif-
ferent takeaways in mind. I foreground the imperial roots of Japanese 
architecture through the work of Tange Lab architects, including those 
associated with the internationally renowned postwar architectural 
movement of Metabolism. In particular, I examine their experiments 
with architectural techniques and technologies of climate engineering 
in the form of capsule houses and shelters, some of which were designed 
to withstand extreme weather conditions in Antarctica and the Arctic.

I also read these architectural experiments in relation to meteorolog-
ical experiments with fog, snow, and rain undertaken by Japanese scien-
tists and artists. The work of the physicist Nakaya Ukichirō—known as 
the inventor of the world’s first artificial snow crystal as well as being an 
expert on ice, snow, and frost formations—offers one point of scientific 
anchorage for my inquiry. The Low Temperature Science Laboratory and 
the Institute of Low Temperature Science at Hokkaidō University, which 
he established in the 1930s, helped advance research on cryospheric and 
atmospheric science. Japanese researchers at the laboratory observed 
and studied the impacts of fog, snow, frost, and ice on farmlands, rail-
roads, housing, and military aircraft. Some of their studies were meant 
to directly aid Japanese colonial settlements in Manchuria in the 1940s 
and were later consulted by architects who designed capsule housing for 
Antarctic expeditions in the 1950s.

The cryospheric and atmospheric research conducted by scientists at 
the Institute of Low Temperature Science also aided Nakaya Fujiko, Na-
kaya Ukichirō’s daughter and environmental artist known for her exqui-
site fog sculptures. Moreover, these scientific, architectural, and artistic 
experiments with weather and climate had institutional and personal 
ties to North American counterparts as well. These transpacific affili-
ations and connections span across diverse groups and institutions in 
the United States, including Experiments in Art and Technology and the 
Snow, Ice, and Permafrost Research Establishment. Tracing these inter-
disciplinary arcs, which traverse the Pacific, is like following winds and 
storms that blow across state borders. It is this spirit of the atmospheric 
circulations of air that inspires my transpacific approach in this book.
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E L E M E N T S  A N D  A T M O S P H E R E S

Just as climate design matters to architecture, temperature matters to 
media. As Nicole Starosielski argues, precise control over temperature 
at the elemental level of manipulating minerals and metals is crucial for 
the construction and maintenance of analog and digital media. These 
minerals and metals are mined, cooked, refined, and homogenized in or-
der to ensure the consistent performance and smooth operation of such 
media. From the mining of coltan used for smartphones to the purifi-
cation of copper and silica used for cable networks, thermal manipula-
tions of minerals and metals are integral to our contemporary media 
conditions.11

The elemental conditions of media can also affect the atmospheric 
bubbles we create and carry around with us. To take a banal example, 
think of our portable sonic milieu. On extremely cold days, the tiny con-
nector between my iPhone and earphones often stops working as I walk 
through snowy streets listening to music, bursting the ambient sonic 
bubble that I had created around me. Such a technological breakdown 
is a subtle reminder that elemental conditions materially affect the per-
formance of digital media objects. Their optimal performance also relies 
on other material conditions, such as the extraction and processing of 
rare earth minerals and metals, which generate toxic by-products and 
contribute to polluting water, air, and soil. These chemical elements, too, 
operate as media in their capacity to serve as an intermediary agent of 
action and as a milieu that surrounds us.

Recently, scholars across disciplines in the humanities and social sci-
ences have turned their eyes to the capacious concept of element and 
developed new materialist, post-phenomenological, and ecocritical ap-
proaches to studying relations between human and more-than-human 
actors. These elemental modes of thinking cover a diverse body of re-
search, some of which treat elements along the lines of the classic pri-
mary matter in Greek philosophy (air, water, fire, and earth), while 
others turn to the molecular compositions of fossils, plastics, and chem-
ical pollutants.12

Within the field of media studies, scholars such as Nicole Starosiel-
ski, John Durham Peters, Jussi Parikka, and Jennifer Gabrys have called 
attention to the material and infrastructural reliance of our media ob-
jects on the technological manipulation of elements—from laptops to 
fiber-optic cables. They urge us to rethink the production, distribution, 
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and operation of technical media in relation to various elements, such 
as natural weather, metals, minerals, and chemical compounds.13 My 
approach to climatic media similarly foregrounds the mediating func-
tions and affordances of natural and synthetic elements, which form the 
material basis of architectural enclosures and air-conditioning systems 
that operate as climatic media.

The elemental approach to media that takes material relations and 
performances of matter seriously is echoed in the study of atmosphere 
and atmospherics in the fields of cultural and human geography. For in-
stance, Peter Adey draws on the Greek philosophy of classic elements, 
in particular the element of air and the alchemic metaphor of elemen-
tal affinities, to propose an interdisciplinary method of studying “an el-
emental geography of air.” For him, air is as much a primary matter as 
an affective relation. In dialogue with the works of Ben Anderson and 
Derek McCormack among others who approach atmosphere relation-
ally, Adey proposes thinking of elements as preindividual tendencies 
toward structures of feeling, shaped by the geopolitical, economic, and 
philosophical interests of the time.14 Other scholars, such as Andreas 
Philippopoulos-Mihalopoulos and Mark Whitehead, have approached 
the question of atmosphere in relation to the juridical and governmen-
tal practices of partitioning space and instituting laws and civic norms.15

A contrasting discourse on atmosphere is found in the field of market-
ing, where atmospherics is discussed as a retail design practice that aims 
to manipulate consumers’ emotional states and encourage them to pur-
chase products through the use of ambient effects, such as sound, smell, 
and lighting.16 Within the field of Japanese media studies, Paul Roquet 
has taken up this marketing practice of atmospherics to analyze how an 
ambient factor, such as the background music of Muzak, functions as 
“a tool of atmospheric mood regulation” and an instrument of neolib-
eral subjectivization. The simple act of listening to a personally curated 
playlist in order to motivate oneself to get through the day, for instance, 
works as a somatic technique of the self.17

The growing body of literature on atmosphere and atmospherics ex-
plores the affective and sensorial dimensions of atmosphere and their 
attendant techniques of the self. My approach, by contrast, puts less em-
phasis on the affective and sensorial processes of subjectivization and 
focuses instead on the intersections of scientific, architectural, and ar-
tistic deployments of the physical atmosphere. I do so in order to ana-
lyze the transpacific context of climatic media in the twentieth century 
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with an eye toward the lingering legacies of Japanese imperialism and 
the Cold War.

While my approach to atmospheric control takes a different path than 
the body of literature that foregrounds the affective, subjective, and sen-
sorial understanding of atmosphere and atmospherics, it shares an un-
derstanding of atmosphere as both meteorological and social, as well 
as geophysical and political. Indeed, this duality of atmosphere is why 
I present atmospheric control as a double process of conditioning: air-
conditioning and social conditioning.18 Both forms of atmospheric control 
require climatic media as their conduits and means of governing, man-
aging, regulating, and optimizing the movements of elements and lives.

The meaning of atmospheric control is hence twofold. On the one 
hand, it is about controlling atmospheric phenomena in order to create 
site-specific microclimates, such as the aesthetic use of artificial fog to 
create a responsive environment, the weaponization of hurricanes, and 
the use of artificial fog to cool down data centers. On the other hand, 
I use the term atmospheric control to mean the instrumentalization of 
built environments and ambient factors such as light, sound, tempera-
ture, and humidity for the purpose of policing and managing the circula-
tions of bodies that move through these environments.19

A banal example of atmospheric control as an instrument of social 
conditioning is the deployment of infrasound to keep people and mos-
quitoes away. Infrasound is allegedly being used by convenience stores 
in order to deter teenagers from loitering at their storefronts. This ex-
perimental use of infrasound for the purpose of deterrence targets the 
demographic group of youth; a certain range of high frequencies are only 
audible by young people, and as we grow older we lose our hearing ca-
pacity for these frequencies.20 Such preventive uses of ambient elements 
like infrasound on humans and insects has increased along with the pro-
liferation of sensors, meters, and surveillance cameras that track down 
and monitor the movements of the urban population, a situation that 
has become pervasive in recent smart city initiatives. 

More relevant to this book is the example of McDonald’s strategic 
use of hard, uncomfortable seats and overly cold air-conditioning inside 
their restaurants to discourage customers from remaining too long. Air 
temperature here works as an atmospheric means of social condition-
ing, ensuring the continual and fast-paced circulation of customers in 
and out of the building.21 An even more obtrusive case of atmospheric 
control for the explicit purpose of regulating the conduct of people oc-
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curs with the use of tear gas for urban policing. Tear gas is a much more 
harmful form of outdoor air-conditioning that is also a means of social 
conditioning. Conditioning of the atmosphere is thus part of what Mi-
chel Foucault calls the modern regime of governmentality, which op-
erates through the “conduct of conduct,” governing people and things 
by nudging, guiding, leading, and controlling the manner in which they 
behave.22 Accordingly, I use the term conditioning to mean modifying, 
habituating, training, acclimatizing, and altering states of being. The 
processes of atmospheric control that operate at the levels of physical 
air and social conduct, I argue, are enabled and mediated by a variety of 
technologies that I heuristically call climatic media. The operations of at-
mospheric control mediated by climatic media target both the physical 
air as well as the conducts and behaviors of those who inhale or inhabit 
such an altered atmosphere. 

C U L T U R A L  T E C H N I Q U E S  A N D  E L E M E N T A L  P H I L O S O P H I E S

One way to analyze how atmospheric control works through the double 
process of air-conditioning and social conditioning is to look at specific 
technologies as they mediate, demarcate, and articulate different actors, 
objects, and milieus. Here, it is important to keep in mind that these 
technologies as well as the cultural techniques associated with them are 
both culturally and historically situated.

The work of the German media scholar Bernhard Siegert provides a 
useful framework for examining how the nonmechanical techniques as 
well as technologies of atmospheric control can operate as forms of cli-
matic media. The methodological approach of studying media through 
the lens of “cultural techniques” (Kulturtechniken) often goes by the label 
German media theory. Like elemental philosophy, this German school of 
media studies, with its orientation toward archaeology and anthropol-
ogy, affords a methodological opening to expand the conceptual scope 
of media. 

Media broadly understood as cultural techniques—in addition to 
machine-based technologies—can encompass humble mediating de-
vices, such as the door and the wall, as Siegert has noted. The built inter
face of the house provides the technical conditions of possibility for the 
operation of the symbolic separation between nature and culture, in-
side and outside, sacred and profane, and other binary distinctions that 
structure our daily lives.23 In a predictably post-structuralist manner, 
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Siegert argues that these binary symbolic distinctions are constantly un-
done through the intermediary cultural techniques of media themselves. 
His reliance on structural binaries notwithstanding, a useful takeaway 
from Siegert’s account of cultural techniques is that the technical oper-
ation of media is both material and symbolic. The door-as-media, for in-
stance, physically lets something or someone pass through it, as much as 
it symbolically demarcates the inside from the outside.24

Siegert’s media archaeological theory of cultural techniques has some 
methodological limitations, however. As Weihong Bao persuasively ar-
gues, Siegert’s theory of media reproduces certain colonial assumptions 
of early cultural anthropology and archaeology about non-Western cul-
tures.25 With such critique in mind, this book traces the transpacific 
context of specific techniques and technologies of atmospheric control. 
I adopt this media archaeological approach to cultural techniques with 
caution, in no small part because my investigation of climatic media is 
concerned with the imperial and colonial ambitions that use architecture 
and science as a means of expanding geopolitical spheres of influence by 
certain states and empires, including the former Japanese Empire.

As I elaborate more in later chapters, the architectural techniques 
and technologies of building walls and roofs to construct greenhouses, 
domed cities, and spaceship-like capsule houses, in fact, have much in 
common with the modern imperial projects of biopolitically manag-
ing habitats and the human populations within them. Like crops and 
plants grown inside greenhouses, humans have been managed and fos-
tered inside climate-controlled environments. Seemingly innocuous 
agricultural metaphors that dominate the contemporary vocabulary 
of geoengineering (e.g., seeding clouds with silver iodide particles) also 
suggest how agricultural techniques for cultivating crops have inspired 
geoengineering technologies for cultivating rain. Like the plants on the 
land, the clouds in the sky are seen as cultivable, as if the weather can 
be tended, fertilized, and harvested like terrestrial vegetation. These 
agricultural analogies of cultivation point to underlying epistemic as-
sumptions and cultural expectations that accompany the operations of 
atmospheric control. To read such operations through the media theo-
retical lens of cultural techniques thus means to attend to the assump-
tions behind these analogies. 

With the advent of digital computers used for weather forecasting and 
other future-oriented predictions, techniques and technologies for culti-
vating weather have advanced and converged with techniques and tech-
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nologies for designing and constructing air-conditioned computer rooms 
and data centers. Read alongside earlier colonial practices of building 
shelters and greenhouses, these climate-controlled “houses” for comput-
ers present a variation of the same thermostatic desire. Computers, like 
humans and plants, need to be sheltered (and cultivated if we follow this 
analogy) inside architectural bubbles that offer temperate climates. Ger-
man media theory’s take on cultural techniques, in short, enables me 
to take this methodological move to explore architectural techniques of 
air-conditioning and geoengineering technologies of weather modifica-
tion as genealogically linked yet divergent forms of climatic media.

To explain this methodological move, let me turn to another anec-
dote of air-conditioning in Asia. This anecdote illustrates how the ele-
ment of wind and its technical manipulation may be analyzed from the 
perspective of media studies. In my visit to Hong Kong one summer, I 
was struck by what appeared to be an odd sight. Many of the city’s high-
rise apartment complexes and skyscrapers showed fairly large holes in 
their middle sections. What I heard was that in accordance with local 
lore and the feng shui (literally, “wind and water”) principle of not cut-
ting off good energy flows, these holes let mythical dragons fly through 
the buildings. It turns out that these stunning architectural features 
have the more pragmatic effect of ventilating air in an otherwise densely 
built urban environment. Combined with engineering knowledge, these 
dragon holes help air-condition the island by creating breezeways to let 
the tropical air circulate.26

For Peters, rethinking techniques of controlling natural elements like 
air and wind requires a philosophy of elements such as the Greek philos-
ophy of primary matter (earth, water, air, and fire).27 But these mythical 
dragons slip through the epistemological grid of Greek elemental phi-
losophy, as they follow the Chinese philosophy of five elements, or more 
precisely, five elemental phases: wood, fire, earth, metal, and water. To 
commit to fully philosophizing elemental media within media studies 
requires accounting for different cosmological and epistemological lin-
eages of understanding what we mean by the term element, while paying 
particular attention to the conditions in which such elements are manip-
ulated in attempts to control them. Historically and culturally situated 
studies of elemental media invite us to think about elemental philoso-
phies in a more comparative framework and to probe the epistemological 
basis of elements themselves.28

This is not, however, a simple call to think elemental philosophies 
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comparatively beyond the Western cosmological paradigm of Greek phi-
losophy. Nor do I suggest that we need an Eastern cosmology of elemen-
tal media based on the philosophy of five phases. After all, there are 
myriad local interpretative differences, historical transformations, and 
political appropriations of feng shui (a geomantic art that developed as 
an imperial practice in ancient China). Unlike Hong Kong and Singapore, 
where it still exerts some influence on urban design, the Communist 
government in mainland China banned it as superstition. In Japan, feng 
shui found its popular application in designing the interior spaces of do-
mestic architecture, rather than locating auspicious sites for ancestral 
graves or designing harmonious cities as it was originally intended.29

More importantly, to analyze the so-called dragon holes in Hong 
Kong buildings solely through the cosmological or philosophical frame-
work of elements and primary matter is to overlook the important fact 
that they are not simply built for the cosmological movement of myth-
ical creatures or, more precisely, the auspicious energy that they repre-
sent. They are also designed for ventilating the tropical air. In this case 
the philosophy of elements (be it Greek or Chinese) alone cannot offer a 
full picture of the architectural technique for ventilating air by creating 
breezeways in the middle of high-rise buildings. Analyzing this cultural 
technique of controlling atmospheric phenomena within urban space as 
a problem of engineering the air, in short, prompts us to pivot away from 
the philosophical understanding of elemental control and toward a his-
torically situated set of skills, technologies, and knowledges.

Furthermore, neither Greek nor Chinese philosophy can explain the 
epistemic basis of cloud seeding, a chemically induced technology of 
controlling weather. Operationalized in the 1950s, the modification of 
weather by seeding clouds with chemical compounds such as silver io-
dide theoretically allowed one to artificially induce rain. Geoengineering 
through chemistry, mediated by the scientific knowledge of modern me-
teorology, has supplanted ritualized forms of rainmaking. With the rise 
of cloud seeding, chemical elements have become the direct medium of 
controlling the natural elements of weather. 

Meteorology became the modern science of weather only after its ob-
ject of study moved away from a wide range of “meteors” in the clas-
sic sense. It henceforth became the science of weather devoid of rituals 
and omens wherein the atmosphere was an object of laboratory exper-
iments and scientific measurements. Before the rise of modern meteo-
rology, technical attempts to modify weather were closely aligned with 
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cosmological and religious interpretations of atmospheric and celestial 
phenomena. In Europe, for instance, various phenomena in the sky—
not just weather but also comets, eclipses, and even earthquakes—were 
generally called meteors. Such meteors were interpreted as prophetic 
omens and messages from the gods and divine entities.30 In Japan, like 
other parts of East Asia, folk rituals for rainmaking similarly called upon 
dragon gods and other divine figures. Weather modification was the do-
main of rituals, and its operation was not yet technologized.

Crucial to the epistemological shift in emphasis from extraordinary 
meteor to ordinary weather “was a removal of phenomena from a spatially 
defined region to a physico-chemically defined body of air” in the late eigh-
teenth and early nineteenth centuries.31 Ordinary weather became a sci-
entific object of prediction only after the epistemological reorientation 
of the atmosphere took place. Meteorological phenomena were no lon-
ger explained by mystical interactions between the indivisible elements 
of air and water in the celestial and sublunary regions, but by Earth’s 
gravity, barometric pressure, and molecular interactions among chemi-
cal elements such as oxygen and hydrogen in the atmosphere.

The chemical wonder of cloud seeding to bring artificial rain, un-
like rainmaking rituals, presupposed a different cosmological outlook 
on meteorological conditions, as it aimed to technologically control and 
modify weather.32 Since the mid-twentieth century, chemically induced 
rainmaking has been popular in many parts of East Asia and Southeast 
Asia where the lore of dragon gods associated with rainmaking rituals 
and the philosophy of five elemental phases once explained meteorolog-
ical wonders. Like the United States and Japan, China was one of the 
early experimenters of cloud seeding.33 Today, China continues to carry 
out localized weather modification projects and invests heavily in geo
engineering research.34

Similarly, Japanese hydroelectric companies have financed a num-
ber of weather-modification experiments to increase rainfall since the 
1950s. Armed with dry ice and airplanes that spray clouds with silver io-
dide particles, these modern-day rainmakers have conjured chemically 
seeded clouds in the sky instead of offering supplication to the dragon 
gods. Japanese scientists have also long contemplated the possibilities 
of climate engineering. Take, for instance, a proposal to barricade the 
Drake Passage by the Japanese physicist and futurologist Higuchi Keiji 
(who unsurprisingly was also a student of Nakaya Ukichirō). Higuchi 
proposed a speculative project of engineering the planetary climate by 
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building a gigantic dam made of ice near Antarctica to alter the direction 
of ocean currents. Higuchi, an expert on snow and ice science, presented 
his vision of this “iceberg dam” at the International Conference on Fu-
ture Research in 1970. His aim was to develop computational models for 
long-term climate change by thinking through this hypothetical use of 
icebergs as building materials to create a dam to alter the cold ocean cur-
rents flowing from Antarctica to the Japanese archipelago.35

At the basis of such a proposal to geoengineer the planet was the cyber
netic vision of controlling the planet’s imaginary thermostat through 
feedback loops. This demonstrates a crucial shift from the merely chemi-
cal understanding of weather modification to a cybernetic model of geo-
engineering. Arguably, the epistemological parameters of controlling 
weather shifted once again: from chemistry to cybernetics.

The discourse of cybernetics hence played a significant role in bridg-
ing scientific, architectural, and artistic experiments with artificial 
weather. Along with systems theory, it not only influenced the futur-
ological vision of climate engineering but also urban planning and de-
sign practices in Japan, much as it did in the United States.36 Dreams of 
modifying the weather and rerouting ocean currents were fostered in re-
lation to cybernetics. The cybernetic logic of feedback also found its ap-
plication in architecture and urban design in the mid-twentieth century. 
While national defense experts associated with think tanks such as the 
rand Corporation introduced the view of the city as a cybernetic system 
to the field of urban planning in the United States, it was Tange Lab and 
Metabolist architects (some of whom were ardent “futurologists”) who 
helped bring cybernetics and systems theory into urban design in Japan. 
The connections across futurology, cybernetics, and systems theory that 
led to proto-smart city experiments, including little-discussed visits by 
Norbert Wiener to Japan, will be explored in later chapters.

These futuristic dreams of geoengineering the planet and regulating 
cities as cybernetic systems were in large part prompted by the expo-
nential increase in access to digital computers, which made it easier to 
simulate climate change and urban developments.37 Since the 1950s and 
1960s, both meteorology and urban design have been mediated by com-
puters. With the increased reliance on numerical computational models 
and global networks of satellites, sensors, and supercomputers sup-
ported by enormous communication and energy infrastructures (not the 
least of which are air-conditioned data centers), weather prediction has 
moved far away from reading the sky for signs and interpreting weather 
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charts. Architects and urban planners have also changed their outlook 
on cities. One of the goals of this book is to explore how digital comput-
ers and cybernetics brought together the seemingly distant fields of at-
mospheric science and architecture.

T R A N S P A C I F I C  G E O P O L I T I C S  O F  C L I M A T E

If the planetary scale of climate geoengineering is put into practice, the 
results will be unevenly distributed; some countries and regions will 
benefit more while others will suffer more severe droughts, floods, and 
heatwaves. Engineering of the planetary climate is increasingly seen as 
“the ‘whose-hand-on-the-thermostat’ problem.” 38 Given there will be no 
evenly distributed climate across the planet, the question of who gets to 
program and moderate this geoengineering thermostat remains deeply 
problematic and is a source of geopolitical tensions as well.

To think about climate is therefore to think about geopolitics. In fact, 
modern geopolitical thinking was always already climate dependent. That 
is to say, climate is geopolitical not only because of pragmatic concerns 
of international regulations over carbon emissions, geoengineering, and 
climate refugees (though these are certainly important). Climate is also 
geopolitical because of the historicity of the notion of climate and how 
it has been mobilized in direct support of imperial and settler colonial 
projects.

In its basic sense climate means the average weather conditions of 
a particular geographical zone; it has always been integral to the mod-
ern discipline of geography. And modern geography started as an impe-
rial science, which shared a climatically determinist view of culture with 
philosophy and meteorology.39 Studies of settler colonialism and impe-
rialism have shown that the challenges posed by harsh and unfamiliar 
climate conditions prompted European settlers, explorers, geographers, 
architects, and engineers to develop various techniques and technolo-
gies of acclimatization. These strategies of acclimatization, including air- 
conditioning, were often discussed and framed in the climatically deter-
minist discourse of culture and race.40

In the nineteenth century, as Japan was developing as a fledgling em-
pire, the climatic determinism that informed Euro-American settler co-
lonial practices also found its home there. From the northern islands of 
Sakhalin and Hokkaidō, the homeland of the Indigenous Ainu people, to 
Taiwan, Manchuria, and the Pacific Islands, Japanese colonial adminis-
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trators, along with scientists and architects, sought a means of acclima-
tizing settlers and transforming the climatic conditions of the occupied 
territories of the Japanese Empire.41

For one salient example of Japanese climatic determinism, which 
was in tune with the state project of empire building, let me briefly turn 
to the work of the Kyoto School philosopher Watsuji Tetsurō. His well-
known analysis of the existential connection between climatic zones and 
ethnonational characters in Climate and Culture (Fūdo, 1935) draws heav-
ily on and echoes the language of Euro-American discourses on climatic 
determinism. As Roquet notes, Watsuji viewed the self-understanding 
of one’s existence as always mediated through one’s “affective relation-
ship with the larger climate.” A nation’s climate also forms the basis of a 
shared sense of belonging: “Because everyone is shaped by the weather 
together, Watsuji argues, and (he implies) all shaped in the same way, at-
mosphere can be understood as the original force that ties a nation to-
gether.” 42 It is this affective process of subjectivization that Roquet links 
to neoliberal technologies of mood regulation.

In the context of this book, what interests me most about Climate and 
Culture, however, is not Watsuji’s theorization of subjectivity, but his 
turn to a set of texts written by German and Swedish geopoliticians. 
Starting with the late eighteenth-century German philosopher Johann 
Gottfried von Herder’s coinage of the term Klimatologie (climatology), 
Watsuji reviews the work of the founding figures of German geography 
including Friedrich Ratzel and Rudolf Kjellén, the latter of whom coined 
the term Geopolitik (geopolitics). Watsuji discusses their geopolitical the-
ory of the state “as a living organism” that naturally propels itself to-
ward expanding its living space (Lebensraum) at length.43 Given the fact 
that some of the texts he discusses were published just a few years be-
fore Watsuji’s own work, it is not surprising that, as a philosopher who 
positioned himself as an interlocutor and critic of Martin Heidegger, 
Watsuji actively engaged with the latest German scholarship in the late 
1920s and early 1930s. The intellectual exchange between the two fas-
cist states—Germany and Japan—is indeed central to the analysis of 
Japan’s wartime discourse on geopolitics that I develop in later chapters. 

Watsuji’s work also demonstrates that the modern conception of geo-
politics is inseparable from climate determinism. This geopolitical view 
of the state as a living organism heavily influenced the Japanese archi-
tectural experiments to expand the living sphere. Architectural exper-
iments with climate-controlled buildings and their views of cities as 
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living organisms, undertaken by renowned architects associated with 
Tange Lab (including the Metabolist group) before and during the Cold 
War, exemplify this geopolitical undertone of atmospheric control as ex-
pressed in the field of architecture.

In the 1950s and 1960s, thinking about climate became geopolitical in 
another sense. It was then that the studies of radioactive fallout caused 
by nuclear weapons testing reshaped the field of atmospheric science. 
Global wind patterns were mapped, and ecological and biomedical data 
of the devastating effects of radiation were collected at testing sites. The 
United States deliberately chose the Marshall Islands in the Pacific, in-
habited by the Indigenous people of the islands, as its nuclear weapons 
testing site (among other locations) for their presumably insular ecosys-
tem. Atmospheric research on radiation and ecosystem theory then led 
to the new vision of an integrated planetary biosphere.44

It was also during the Cold War that the weaponization of weather 
control was operationalized (before it was subsequently banned), and 
the fear of a nuclear winter informed the work of atmospheric chemists 
such as Paul Crutzen, who later popularized the notion of the Anthro-
pocene and proposed geoengineering as a technological solution to the 
anthropogenic climate crisis in the 2000s. As Jairus Victor Grove sug-
gests, the concept of the Anthropocene developed by Crutzen and others 
involved in the debates on nuclear winter during the Cold War is geo
political through and through.45 For this reason, I contend that we need 
to conceive geopolitics broadly in order to account for the ecological di-
mensions of the geo- (literally, “earth”), while keeping in mind that the 
interests of states have shaped scientific knowledge production in the 
fields of ecology and atmospheric science.

These broader trends in scientific knowledge production concerning 
climate and atmosphere are tied to Japan’s geopolitical reorientation 
over the course of the twentieth century. The early decades of the twenti-
eth century witnessed Japan’s imperial and colonial project of expanding 
its living sphere into Northeast Asia, Southeast Asia, and the Southern 
Pacific. This project relied on various techniques and technologies of 
infrastructure building such as telecommunications and railroad net-
works, enlisting myriad collaborations among architects, scientists, and 
engineers. After the end of World War II, Japan lost its overseas colonies 
but forged a close geopolitical alliance with the United States. The trans-
pacific geopolitics of the region in the mid-twentieth century is heavily 
marked by the Cold War period. My exploration of climatic media there-
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fore foregrounds technologies of engineering the atmosphere, including 
fog dispersal, computerized weather forecasting, and geoengineering in 
the form of weaponized hurricanes. Technologies of inventing artificial 
weather phenomena such as artificial snow, fog, and storms were often 
developed in direct service to expanding human habitats in otherwise 
inhospitable environments as well as maneuvering in battlefields during 
the Cold War. This was an era when modifying natural elements such as 
weather and climate became the direct object of national security, terri-
torial expansion, and military science.

In sum, the genealogical analysis of climatic media in this book is 
oriented around Japan and its geopolitical relationship to the United 
States. I embrace this position in order to counter the often default as-
sumption that Europe and North America are the global center of media 
history. By insisting on the transpacific dimension of climatic media, I 
also depart from the more nation-centric approach to media that is still 
dominant in area studies.46 As Lisa Yoneyama reminds us, “Conjunctive 
critique of the transwar, transpacific connections not only helps us see 
that the US Cold War Empire cannot be effectively framed as a critical 
analytic unless the midcentury relationship with Japan is simultane-
ously scrutinized. It also necessitates a critique of knowledge production 
about Japan’s colonial empire and what its imperializing practices meant 
varyingly to modernity, race, and visions for the new world.” 47

Highlighting the significance of the transpacific traffic between Ja-
pan and the United States also means that we look at geopolitics as re-
lational dynamics of power played out between nation-states bent on 
expanding their spheres of influence, territories, and securing their na-
tional borders while struggling to control the weather and other atmo-
spheric phenomena that elude these borders. Yet, unlike the geopolitical 
concept of territory, tropical cyclones, heatwaves, the polar vortex, and 
snowstorms are borderless like the ocean currents that circulate around 
the globe. A similarly mobile analysis is therefore needed to track these 
weather phenomena and the technological attempts to contain and cul-
tivate them.

C H A P T E R  O U T L I N E S

To unpack this transpacific geopolitical context that gave rise to various 
technologies of atmospheric control, the first two chapters of the book fo-
cus on the artistic and scientific productions of artificial weather, tracing 
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the inventions and developments of artificial snowflakes, cloud seeding, 
digital computing, and numerical weather prediction in Japan and the 
United States. The next two chapters are organized around the architec-
tural experiments of designing climate-controlled and air-conditioned 
bubbles such as capsule housing and domed cities, and how these ex-
periments are mediated by biopolitical and cybernetic conceptions of or-
ganisms and their environments. The final chapter brings together the 
geopolitical context of the Cold War and the cybernetic approaches to 
atmospheric control by analyzing tear gas and networked surveillance 
as intertwined technologies of air-conditioning and social conditioning. 
Expo ’70, Japan’s first World’s Fair in 1970, offers a connecting thread 
through the chapters, since many of the engineers, artists, and archi-
tects analyzed in this book participated in this fair, which functioned 
as a social laboratory where various technological experiments with air-
conditioning, climate engineering, networked computing, ambient sur-
veillance, and crowd control were executed.

Focusing on the nexus between environmental art, atmospheric sci-
ence, and cloud computing, chapter 1 traces a genealogy of what I call 
site-specific weather control. Urban infrastructures such as energy grids, 
fiber-optic cables, air ducts, water pipes, thermostats, and computer sys-
tems are all affected by and anticipate the effects of outdoor weather. The 
recent attempts to use fog and snow as cooling elements for data centers’ 
air-conditioning systems offers an entry point to rethink how weather 
became articulated with cloud computing. The institutional and tech-
nological conditions that connected environmental art to atmospheric 
science and cloud computing in the 1950s and 1960s offer a useful lens 
through which to understand how atmospheric control over weather 
phenomena became integrated into the geopolitical alliance between Ja-
pan and the United States during the Cold War.

In order to trace this genealogy of site-specific weather control, I turn 
to an exquisite work of fog sculpture by Nakaya Fujiko. Foregrounding 
the institutional nexus between her invention of fog sculpture and the 
work of her father, Nakaya Ukichirō, who invented artificial snowflakes, 
this chapter unfolds the artwork’s lineage back to the earlier practice 
of visualizing atmospheric phenomena such as air currents on the one 
hand, and to the later practice of engineering the atmosphere, includ-
ing the weaponization of weather, on the other. In so doing, this chapter 
grounds the book’s inquiry into climatic media, analyzing how artificial 
weather became part of the infrastructure of cloud computing.
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Following this connection between artificial weather and digital com-
puting, chapter 2 examines the transpacific context of numerical weather 
prediction and futurology. Central to my analysis is the material reliance 
of future forecasting and weather forecasting on the infrastructure of 
air-conditioning. The argument of this chapter is that the computational 
prediction of the future relies on artificial climatization. The operation-
alization of numerical weather prediction was contingent upon cooling 
down computer rooms at the research institutes where these early exper-
iments of computerized weather forecasting took place. The production 
of indoor artificial weather by mechanical air-conditioning systems was 
hence integral to the prediction of outdoor natural weather. 

By unpacking the epistemological claims behind futurology and its 
utopian embrace of digital computing, this chapter also situates thermo-
static desire in relation to the territorial understanding of atmospheric 
futurity. This way of imagining the atmospheric future, moreover, is 
what drives the ongoing acceleration and intensification of hyperlocal-
ized weather forecasting and smart air-conditioning today. Thus, I end 
this chapter with an examination of the territorializing impulse that un-
dergirds atmospheric control.

After mapping how weather forecasting, weather control, and air-
conditioning work together to posit the atmospheric future as an object 
of computing and engineering, in chapter 3 I turn to architecture as cli-
matic media. My argument is that architectural techniques and technol-
ogies of building walls and roofs, including those for computer rooms 
and data centers, function as media of atmospheric control. To ground 
this investigation of architectural techniques and technologies of at-
mospheric control, I trace the imperial roots of Tange Lab, the interna-
tionally celebrated center of Japanese architectural experimentation in 
the mid-twentieth century. The goal of this chapter is to situate archi-
tecture as climatic media within the transpacific geopolitics of Japan’s 
colonial history and its subsequent Cold War alliance with the United 
States. With this context established, this chapter narrates the desire to 
colonize and territorialize hitherto inhospitable environments through 
architectural techniques and technologies of creating atmospheric bub-
bles. These architectural bubbles, I argue, operate as greenhouses for hu-
man inhabitants.

More specifically, chapter 3 delves into the geopolitical discourse of 
expanding the empire’s living sphere toward cold climate regions. In so 
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doing, this chapter tracks the same territorializing impulse—running 
from Tange Lab architects’ proposals to build capsule housing and domed 
cities in Antarctica and the Arctic to contemporary examples of similarly 
domed bubbles such as Amazon’s Spheres, the tech company’s signature 
headquarters building in Seattle. Paying close attention to the wartime 
geopolitical understanding of organisms and their living spheres—the 
view of territoriality that informed architectural design—I analyze how 
thermostatic desire works across differently scaled and imagined terri-
torial “spheres.”

Chapter 4 turns to Tange Lab affiliated Metabolist architects’ use of 
petrochemical products, in particular plastics, as their building materi-
als. I take their design of prefabricated “capsules” as a point of departure 
to analyze how capsule architecture as climatic media elucidates cur-
rent debates on the petro-economy, climate change, and planetary geo-
engineering. My argument is that atmospheric control through climatic 
media is often imagined as scalable, and thus applicable to the smaller 
units of capsule houses and space capsules, as well as to the larger units 
of cities and even the entire planet. To unpack this fantasy of scalability 
at the core of Metabolist capsule architecture exemplified by the work of 
Kurokawa Kishō, I focus on the ecosystem analogy of Earth as a space-
ship (i.e., “Spaceship Earth”) that gained traction among architects, 
economists, and scientists in the late 1960s. Once it was imagined as a 
gigantic space capsule covered with its atmospheric shell, Earth emerged 
as an object of technological intervention, namely, geoengineering. This 
imagination of the planetary capsule has recently returned with vigor 
amid contemporary debates on the Anthropocene.

In order to clarify the relevance of Metabolist architecture to the cur-
rent discourse on geoengineering, this chapter zooms in on the central 
metaphor of metabolism that Metabolist architects used as their group’s 
namesake, a metaphor they borrowed from the work of Marx and En-
gels in order to highlight their ecological vision of capsules and mega-
structures as living organisms. Read alongside the more recent Marxist 
ecological theory of the “metabolic rift” and debates on the Anthropo-
cene, the ecological undertones of Metabolist architecture present an 
ecological dilemma of sustainability: they aspire to produce sustainable 
architecture, and yet their reliance on plastics and their petro-economic 
financing undermine their aspiration at the material level. I suggest 
that current debates around geoengineering, such as the seeding of the 
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stratosphere with sulfur dioxide particles to bring down the tempera-
ture of Earth’s atmosphere, exemplify similar ecological and ideological 
dilemmas.

After unfolding these transpacific genealogical affinities among the 
developments of computing, architecture, and climate engineering in 
earlier sections of the book, chapter 5 turns our attention to the (geo)
political stakes of atmospheric control from the confluence of two types 
of climatic media used to condition and govern urban populations: 
tear gas and networked surveillance. Tear gas and networked surveil-
lance emerged as twin strategies of urban policing in the mid-twentieth 
century on both sides of the Pacific as street-based protests against 
state-sanctioned racism, the Vietnam War, and the Japan-US Security 
Treaty unfolded in urban spaces. Here, I trace the intersecting lineages 
of these policing tactics, as tear gas descended directly from earlier mili-
tary uses of poison gas, and networked surveillance anticipated the pro-
liferation of ambient sensors in the urban environment. Analyzing how 
these two forms of climatic media developed simultaneously to police, 
monitor, and manage the movements of urban populations, this chap-
ter also brings us back to atmospheric control’s reliance on computation.

Tear gas and networked surveillance work together to condition air 
and people. The genealogical development of air-conditioning and social 
conditioning performed by these media, I suggest, comes into view when 
read through what I call “the cybernetic turn” of architecture and urban 
design. Put differently, the genealogical threads of digital computing and 
future forecasting established in earlier chapters return here through 
the lens of cybernetics. More specifically, this chapter traces crucial con-
nections between the American cybernetician Norbert Wiener and Ja-
pan. Following this transpacific nexus between Japanese and American 
cybernetic discourses, I then explore how the logics of cybernetics be-
came part of networked surveillance, which then paved the ground for 
later experiments with smart urbanism.

In the conclusion, I offer a reflection on my own genealogical method 
of analyzing climatic media by considering the similarity between the 
critical act of explication and the failure of infrastructure. I also briefly 
discuss the historicity of ecological metaphors in relation to the method-
ological approach known as “media ecology.” 

Together, these chapters track the parallel and intertwined histor
ical developments of digital computers, atmospheric science, and archi-
tectural and artistic experiments. In doing so, this book moves genea-
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logically across multiple fields of inquiry, unearthing hidden affinities 
among different actors and institutions. Connecting the dots from the 
past to the present thus assists us in making sense of the ongoing—and 
intensifying—investment in techniques and technologies of manipulat-
ing the atmosphere to suit human needs.

From the transformation of artificial fog from an artistic medium that 
shapes a responsive environment to an infrastructural means of cool-
ing data centers (chapter 1); from the birth of numerical weather predic-
tion and regional air-conditioning to the rise of hyperlocalized weather 
prediction using artificial intelligence and smart air-conditioning that 
individually curate air flows (chapter 2); from the imperial project of ex-
panding the living sphere of the Japanese Empire as a living organism 
to the Silicon Valley dream of space settlements (chapter 3); from the 
early application of plastics to make Metabolist capsules to the current 
proposal to geoengineer the stratosphere to cool down Earth’s atmo-
sphere (chapter 4); and from the earlier use of tear gas and networked 
surveillance to police urban populations to the contemporary use of 
microsensors, trackers, and other data collecting devices that form our 
increasingly smart urban infrastructures (chapter 5); each of these chap-
ters reads the past as the historical a priori of the present we live in.

This present we inhabit is marked by both intensifying climate in-
stability and media connectivity. We are living through the time of cli-
mate crisis and the option of geoengineering is now back on the table 
or at least debated earnestly as a supposedly viable means of mitigating 
the impact of global warming. If engineering a personally curated at-
mospheric bubble by a wearable air conditioner is one response to cur-
rent climate conditions, the other pole is the planetary cooling of the 
atmosphere through technologies of geoengineering. Both are techno-
philic responses to the rising temperature of our lived environment. In 
the meantime, we continue to feed data to and live with a proliferating 
number of smart media devices that operate in the predictive mode of 
anticipating our moves and desires in a constant feedback loop. This is 
the mode of atmospheric futurity whose genealogies this book tracks.

In sum, to analyze atmospheric control through the lens of climatic 
media means to follow and unpack these elemental, material, infrastruc-
tural, and geopolitical loops that bind media to climate. It is to this task 
of tracing such loops that I now turn. 
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