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REZUMAT. Sistemele crono-metaboliste urbane clasifică oamenii, obiectele și energia ca informații, 
articulează aceste circuite în viziune flexibila și pun ordine în rapoartele și grilele informaționale, precum și 
între unitățile de spațiu și unitățile de timp. Studiul relației Spațiu-Timp conduc către modelări și modulări ale 
spațiului urban și peisagistic, precum și către o coordonare în cadrul organismului urban a diferitelor sisteme 
și subsisteme ale acestuia. Flexibilitatea elementelor din sistemele metabolice urbane conduce către 
concepte de închidere și deschidere a spațiului si la succeptibilitatea schimbărilor funcționale, la fenomenul 
de reciprocitate interior-exterior și la integrarea factorului temporal în cadrul dezvoltării conceptului de peisaj, 
in toate componentele sale, naturale, antropice/construite și culturale. Natura vie și componentele fizice, prin 
metabolismul organismului urban, sparg acordul unui ritm stabilit al cadrului antropic, construit, iar sistemele 
crono-urbane și tipologiile conectoare ale sistemului de spații verzi, interacționează cu sistemului de 
mobilitate și crono-accesibilitate și transport. Conștiința schimbării, alături de metamorfoza și permanenta 
schimbare, sunt factori determinanți în crono-urbanism, prin cicluri metabolice verzi și conductori de peisaj 
atât la nivel urban, cât și la nivel teritorial. 

Cuvinte cheie: Mobilitate inteligentă, Model, Organism urban metabolic, Sistem urban inteligent și rezilient 

ABSTRACT. Chrono-metabolic urban systems classify people, objects and energy as pieces of information; they 
articulate these circuits in a flexible vision and they order information grids and reports, as well as space units 
and time units. The study of the Space-Time relationship leads to modelling and modulating the urban space and 
the landscape as well as to a coordination within the urban organism of its different systems and subsystems. 
The flexibility of the elements within the metabolic urban system leads to space opening and closing concepts 
and to the susceptibility of functional changes, to the phenomenon of interior-exterior reciprocity and to the 
integration of the temporal factor within the development of the concept of landscape with all its natural, 
anthropological / built and cultural components.  Living and breathing nature and its physical components, 
through the metabolism of the urban organism, break the accord of the set rhythm within the built anthropogenic 
environment and the chrono-urban systems and the connecting typologies of the system of green spaces interact 
with the mobility, chrono-accessibility and transport systems. The consciousness of change together with the 
metamorphosis and permanent change are crucial factors for chrono-urbanism through green metabolic cycles 
and landscape conductors both at a urban and a territorial level.  

Keywords: Mobility, chrono-accesibility, chrono-urbanism, chrono-metabolic urban system, space and time 
units, flexibility, green system connectors, landscape.  

1. INTRODUCTION. PURSUITS IN THE 
FIELDS OF MOBILITY AND THE 
CHRONO-METABOLISM OF THE 
URBAN ORGANISM 

The famous adage introduced by Le Corbusier, a 
house is a machine, in the full spirit of the 20th cen-
tury, proposed at the level of urban research a theory 
originally conceived as a functional separation, delicate 
at first, between suburbs and cities, analogous to the 
separations existing within a mechanism, between the 
gearbox, the transmission shafts and other organs of 

the car, an idea that is now seen as obsolete from the 
perspective of the new theories in urbanism.   

When this separation theory was applied to com-
munities, a car – a machine became a true funda-
mental contradiction of the recently emerged mecha-
nical analogy. In functional separatism, the city and 
the suburbs are completely separate, which is a point 
of view that is objectionable in current urban life.  

Contrary to functionalists’ ideas therefore, we 
can conclude that the urban metabolism derives from 
an analogy with living organisms, in contradiction 
with machines, the most prominent differences be-
tween living organisms and mechanisms being the 
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former’s ability to detach from them and assimilate 
new functions. 

The critique brought to the functionalist trend that 
saw the city exclusively from a mechanical perspec-
tive, without implications on a metabolic order, was 
countered by other trends emerging in modern urban-
ism, being in contradiction with the urban metabolism. 

In this case, the green spaces system and the eco-
logical systems were treated the same way as inert 
and independent functional areas; nature and the 
biological element were altogether seen as second-
ary mechanical elements of the machine in its opera-
tion, in others words, within the mechanism 
represented by the urban system.  

Later on in the making of urban planning history, 
studies headed towards the role that body analogies 
had in architecture and urbanism, researched espe-
cially in post-war urban planning. 

Based on the equivalence between the functional 
and the organic, the modern post-war era flirted with 
the idea of the body in architecture and urbanism, 
but in a different way than previous studies. The first 
to research and develop this organic biological ap-
proach and the true promoters of the trend, known as 
the initiators of the metabolist movement, started in 
1960 in Tokyo, were architects Noriaki Kurokawa, 
Nasato Otaka, Kionory Kikutake, Fumihiko Maki, 
urbanist Motoyuki Asada and architecture critic 
Noboru Kawazoe, which were joined later on by 
Kenzo Tanage and Arata Isozaki, the great names of 
modern and contemporary Japanese architecture.   

In the spirit of the metabolic system, Noriaki Ku-
rokawa is the first author who, in his urban projects 
and buildings, categorizes people, objects and ener-
gy as information, articulates these circuits in a flex-
ible vision and sets order and ratios between 
information grids and space units; these are the first 
real studies structuring the concept of urban metabo-
lism as well as its components. 

Categorizing people and energy as being infor-
mation, alongside the other physical objects present 
in the city, is an important step in raising awareness 
regarding the issue of the urban metabolism and the 
role of these components in the permeable exchang-
es necessary for the proper functioning and the as-
sessment of urban health, both for the urban 
organism and for the human being as the main and 
most important beneficiary of the city’s health. 

2. THE ROLE OF THE SUB-SYSTEM OF 
GREEN SPACES IN THE STRUCTURE 
AND METABOLISM OF THE CITY   

Metabolic proposals are based on the develop-
ment of metabolic cycle schemes joined by connect-

ors borrowing metabolic concepts at a formal and at 
a functional level.  

Metabolic cycles connect the elements of the ur-
ban organism at a micro-territorial level (within the 
territory) and at a macro-territorial level (at the level 
of territorial landscaping) in a shape characterized 
by chrono-metabolic functionality and informational 
mobility, the time factor being very important.   

The most important metabolic cycle, which plays 
the role of a mobility connector within the urban or-
ganism, becomes the metabolic chrono-connector of 
green spaces that structures, articulates and sets order 
in the information grids and space units by resorting to 
a kind of mobility that is permanently changing and 
metamorphosing and that completes the picture and the 
quality of urban life at a metabolic level within the city.   

Evolutionary systems are difficult as metabolic 
systems because evolution, which also involves 
quantitative extensions, is manifested as a global 
mutation, the metamorphosis of mobility in relation 
to time (chrono-mobility) being inevitable within the 
urban metabolism.   

Within the urban metabolism, the terms of 
growth and urban development can be fulfilled out-
side the existing urban organism, on an indirect au-
tonomous level (peripheral expansion, annexation, 
including built-up area bodies etc.) or inside the ur-
ban organism, actively so (revitalization, functional 
conversion and activity conversion etc.).   

However, the true metabolic vision cannot be un-
derstood unless it is seen in analogy with the meta-
bolic spatial and temporal thinking [1]; this is a 
starting point in many artistic, architectural and ur-
ban experiences, the more so as buildings and espe-
cially the city is a communication channel and a 
preserver of the value system and not just a simple 
shelter [2]. 

3. CONCEPTS OF SPATIAL-METABOLIC 
CHRONO-MOBILITY 

Concepts of spatial and temporal metabolic 
thinking are mainly present in metabolist works, 
with direct reference to chrono-mobility: 

 metabolic urban structures, elements coming 
from modulations;  

 coordinating the types of sub-organism within 
urban organisms; 

 complete flexibility of the elements of the 
metabolic urban system; 

 concepts of openness and closure of space; 
susceptibility of change; 

 flexibility of functions; 
 interior / exterior reciprocity; 
 integrating the temporal factor etc. 
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This is how nature, biology, metabolism and the 
urban spirit “breaks” the established rhythm of the 
anthropogenic, built environment through connect-
ing typologies of green spaces.  

The planted factor – nature – was allowed and 
invited on a large scale to “occupy” the urban meta-
bolic cities, having a predominant role for Japanese 
metabolists.  

 

An important factor for the urban metabolism, 
called by the Japanese metabolists the Eki con-
sciousness or the consciousness of change is easily 
enacted in all the phenomena of life, being the theme 
of one of the oldest Chinese texts, the text of the I 
Ching or the Book of Transformations [3], change in 
this sense being a determinant factor of the urban 
metabolism 

Metabolic nature tends to constrain the eye be-
yond the construction, the fixed elements of the 
house or of the anthropogenic environment through 
a communion between man and nature, the ecologi-
cal systems, the green spaces, plants and animals, 
but also the planet and the whole universe. 

In metabolism, not only the buildings and the an-
thropogenic, built environment are placed towards a 
perpetual change and continuous metabolic trans-
formation, but also the human settlements and the 
cities are directed that way. 

For this reason, we can consider that Japanese 
metabolist urban planners understood human society 
as a living process, proposing an active metabolic 
development. At the International Design Confer-
ence in Tokyo in the spring of 1960, this group par-
ticipated for the first time together, presenting their 
first projects; the metabolist movement, however, is 
reborn today, promoting topical issues, with serious 
consequences on life, man and metabolic urban pro-
cesses. 

The metabolic concepts and motivations must re-
late to the ideas of life and the world from a philo-
sophical and epistemological point of view which is 
a necessary link and seed that needs to be transmut-
ed in the urban metabolism together with the spatial 
and temporal urban experiences. 

The way to understand the complexity of meta-
bolic spatiality for Japanese metabolists is through 
the concepts of decentralization, horizontality and 
asymmetry, which are a few of the complex exam-
ples that allow for a balance between order and cha-
os. 

For example, the buffer spaces in Japanese archi-
tecture and urban planning are always limited hori-
zontally: engawa, around the house, the surrounding 
hedge and the painting-like landscaping that gener-
ates depth and metabolic transfer with the city, met-
abolic cycles linked by connectors that play the part 
of a green-yellow protective belt of green spaces etc. 

4. THE FRAGMENTATION OF TIME  
AND SPACE IN CHRONO-URBANISM 

Metabolic thinking cannot concentrate on the 
point of view of horizontal space but on a type of 
spatiality that disperses the three-dimensional with 
the temporal aspects. In metabolic thinking, time is 
not a linear progression; it stretches in all directions 
like a complex network of branches. The first point 
of view on time leads to an independent life, still 
recombined and finally existing in unity [4].    

In this way, the urban architectural space is re-
composed in order to be rebuilt with old and new 
cultural values. In the works of Fumihiko Maki, Ara-
ta Isozaki, Kisho Kurokawa, all of them architects 
and urban planners of the metabolist movement, the 
main spatial aspect is combination and asymmetry.   

In fact, in urbanism, it is mainly a fragmentation 
of time and space that at the same time can serve as 
radical self-criticism.  

For example, Fumihiko Maki develops a stylis-
tics of fragmentation with classical and western 
fragments, an ironic architecture of the metaphor; 
the works of Arata Isozaki are sometimes obsessed 
with ruins, the past and history etc.  

We can thus conclude that change, order, ratio, 
balance, organic growth, combination and connec-
tion within metabolic urban organisms and systems, 
decentralization, lococentrism, temporal spatiality, 
asymmetry, modulation, flexibility, reciprocity, tem-
poral decompositions are elements that articulate the 
urban metabolic circuits in a flexible vision, between 
informational grids and urban space units.  

Metabolic aesthetics is thus a stylistics of frag-
mentation and the intermittent [5] that combines the 
unforeseen, casual spirit with the contextual spirit 
that is radically opposed to western linear ways of 
classical thinking (markings/signalistics, steps/route, 
destinations/functional areas, focus/perspective points, 
areas/nuclei etc.). 

Thus, conceptually, buffer spaces, high density 
spaces, ambivalences, polysemy are aspects of the con-
temporary metabolic architectural and urban thinking.   

 
 

 
 

Pic. 1. Kisho Kurokawa, Plan for a district 
of Tokyo, The scheme of the metabolic 

cycles joined by “conductors”. 
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Pic. 2. Kisho Kurokawa, Applications 
of metabolic cycles in Tokyo. 

 

 
 

Pic. 3. Noriaki Kurokawa, Details of complete metabolic  
cycles and Models of helical towers with “connectors”,  

Kasumi, Tokyo, 1961 
 

   
 

Pic. 4. Noriaki Kurokawa, proposal of a city on the shores of Lake 
Kasumi,  Satellite city of Tokyo, 1961. 
Pictures from: http://www.kisho.co.jp/ 

 
5. CONCLUSIONS. ABSTRACT SPACE 

AND TIME AND THE CRITIQUE 
BROUGHT TO JAPANESE 
METABOLISTS 

Space is closely related to the abstract, real time 
in four dimensions; it has no indication of length, 
beginning or end. The dual relationship of the “MA” 
[6] space and time is not simple from a semantic 
point of view. 

Ma, the way that gives meaning to the moment of 
movement (Arata Isozaki) is a Japanese concept that 
contains a meaning on three levels. 

First of all, it represents not only the connection 
between a space demarcated by four dimensions but 
it also indicates that the distance between objects, 

the natural quality of breaks, the physical interval 
but, most of all, the space and time interval that ena-
bles  

the relationship between two or more objects, 
phenomena or states are extremely important.  

Second of all, Ma does not define time linearly, 
through mathematical extensions, hours or spatial 
coordinates, but by a natural, vital interval found 
between and inside objects, phenomena or states.   

Thirdly, it has an aesthetic and ritualistic dimen-
sional extension, anchored in Shinto religion and 
representing the way in which people can maintain 
contact with the divine through a delineated and 
demarcated sacred space, around it being a filter 
emptied of spiritual energy.  

Assessing and judging time and the right moment 
become thus crucial; events do not happen temporal-
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ly in a defined space, it is the space/time duality that 
leads to the event. Ma is at the same time a space 
and time activity of the relationship between man 
and the divine.  

The dual space/time relationship reflects the fact 
that spatial experience is a process that is structured 
in time, while the temporal experience is a process 
structured in space within the urban metabolism. 
Noh is the ultimate expression of “ma” art, combin-
ing all the aspects that were explored: the condensa-
tion of metabolic artistic concerns with the dynamic 
balance between object and space, action and inac-
tion, sound and silence, movement and stillness.  

Traditional Japanese urban planners were work-
ing to create a sense of the place [7]; now they are 
promoting a sense of the place but also a sense of 
time and of the energy and information in the same 
metabolist spirit. 

In regards to nature, trying to understand con-
temporary space is unnatural without reference to 
nature. “What society sees in nature is the function 
of its own nature” [8], which is not valid in urban 
metabolism for which the green spaces component is 
a defining element and a vital link between sub-
systems, a catalyst of urban health.  

As a matter of fact, Japanese culture is a type of 
animistic culture, certain elements being specific to 
Buddhist thinking; separately and at the same time 
everything is empty, unreal and exists only in rela-
tion to the otherness. 

Then the inputs, the thresholds, the limits medi-
ate the allowance of juxtapositions of different plac-
es, elements of space.  

Time helps progression, movement; time brings 
together human work and nature that through 
movement achieve perishability and impermanence. 
Human works are meant to be perishable, ephemer-
al, just like human beings.  

The metabolist movement led to a lot of criticism 
when it was launched: “Everyone has their own 
metabolic needs, of their own metabolized freedom 
[9]. Japanese metabolists were accused of incon-
sistency, the variety of the projects using various 
meanings of metabolism, the silent separation from 
community meanings, the fact that the group did not 
metabolize in the end as they wanted.  

And yet they provided a translational attitude that 
is obvious and biologically necessary, their intention 
being to build cities according to the original and 
extraordinary dynamics generated by urban energy.   

It should be noted that the concerns of most me-
tabolist thinkers, architects, urban planners, critics, 
psychologists or biologists had continuity over time, 
needing and welcoming a retranslation over time of 
the concepts and research methods in urban metabo-
lism studies. 

NOTES 

[1]  Japanese spatial and temporal thinking is explored again now-
adays and that is why understanding the concepts is closely re-
lated to the metabolic concept. The Japanese house but 
especially the Japanese city possesses in fact all the qualities 
for which modern architecture and urban planning are now 
fighting, but also the conceptual shift in the psycho-social and 
individual fields. 

[2] This idea was extensively commented by RAPAPORT, 
Amos, in House Form and Culture, New York, Ed. Eng-
lewood - Cliffs, 1969.  

[3]  I CHING or "Classic of Change" it is one of the oldest 
documents in the world (around 5000 B.C.); it is a moral, 
philosophical and cosmological code based on polarity, on 
defining a situation, action or state, meaning and character-
istics as well as on the universal archetypes of the collec-
tive subconscious. It is based on 64 symbolic hexagrams, 
each hexagram consisting of a pair of trigrams expressed in 
a cryptically poetic way and philosophically commented 
See I CHING – Cartea Schimbarilor ("Classic of Change"), 
Antet Publishing House, 2012. 

[4]  MARIEU, Laure, Time and Nature in Contemporary Japa-
nese Spatiality, Research work at the Department of Archi-
tecture, Kyoto University, pg. 2. 

[5]  At a metabolic urban level, the development proposals for 
the City of Tokyo are part of the first definitely valuable 
projects of the metabolist movement initiated in the 60’s 
and continued until today as a result of trying to solve the 
problem of population growth. 

[6]   An established term in urban metabolism studies, see also MA, 
The japanesse Sense of space in older end Contemporany 
Arhitecture and Planning, in Arhitectural Design, 3/1966, 
pg. 117-154. 

[7]   Idem, NITSCHKE, Gunter, pg. 49. 
[8]   MARIEU, Laure, Time and Nature in Contemporary Japanese 

Spatiality, Research work at the Department of Architecture, 
Kyoto University, citing Augustin Berque, Le Sauvage et 
l’artifice.  

[9]  JEROME, Mike, Whatever happened to the 
      Metabolists?, in Architectural Design,  no. 4, April, 1967 
[10] Pictures from: http://www.kisho.co.jp/ 
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