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Rezumat

Arhitectura metabolica defineste sistemele construite
ca entitati dinamice capabile de crestere, degradare si
regenerare, fiind capabile sa se adapteze prin aceste
mijloace la schimbarile constante ale climatului. Acest
articol investigheaza principiile designului si arhitecturii
metabolice prin prisma unor prototipuri speculative: o
retea de interventii arhitecturale create sub forma unei
infrastructuri globale ce monitorizeaza schimbari ecologice
si climatice. Prin analiza si adaptarea la dinamica unor
regiuni geografice unice, aceste structuri se transforma si
reactioneaza la schimbarile din jur, contribuind in acelasi
timp la monitorizarea ecologica globala.

Acest articol analizeaza conceptele de arhitectura
adaptiva, bazate pe teoriile lui Reyner Banham, un critic
englez elogiat, Janine Benyus, biolog care a popularizat

Abstract

Metabolic architecture defines built systems as dynamic
entities capable of growth, degradation and regeneration,
being able to adapt through these means to climate's
constant changes. This article investigates the principles
of metabolic design and architecture through the lens
of speculative prototypes: a network of architectural
interventions created as a global infrastructure that
monitors ecological and climate changes. By analysing and
adapting to the dynamics of unique geographical regions,
these structures transform and react to the changes of
their surroundings while contributing to ecological global
monitorization.

This article analyses concepts of adaptive architecture,
based on the theories of Reyner Banham, an acclaimed
English critic, Janine Benyus, a biologist who popularized
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biomimetismul, Neri Oxman, cercetatoare recunoscuta
pentru integrarea biologiei, a materialelor avansate si
a tehnologiilor digitale in arhitectura, Kisho Kurokawa,
arhitect japonez si fondator al miscarii metabolismului,
si altii. Completand prototipurile speculative propuse,
exemple precum Nakagin Capsule Tower si Eden Project
demonstreaza integrarea principiilor metabolice Tn scenarii
din viata reala. Tn mod speculativ, cercetarea se asociaza
cu viziunile grupului Archigram, unde proiecte precum
Walking City sau Plug-In City exploreaza continuitatea
dintre arhitectura experimentala si noi directii sustenabile.

Prototipurile arhitecturale examinate in aceasta lucrare
reprezinta un proiect personal, dezvoltat pe perioada
Masterului in Arhitectura urmat la Bartlett School of
Architecture, University College London. In urma dorintei
mele de a dezvolta si aprofunda aceasta cercetare,
acest articol si propune sa integreze sistemul creat in
tema arhitecturii metabolice, explorand aplicabilitatea
acestuia si pozitionandu-lin domeniul cercetarii stiintifice
arhitecturale. Functionand ca noduri intr-o retea globala,
flecare prototip se adapteaza la conditiile specifice
habitatului sau, punand accent pe interconectivitate si
efemeritate. Randarile asociate contextualizeaza aceste
interventii, ilustrand relatia dintre arhitectura si contextul
acesteia de-a lungul timpului.

Folosind analize comparative si exploratorii, aceasta
lucrare exploreaza arhitectura metabolica ca un sistem
de interactiune scalabil in care prototipurile functioneaza
ca agenti activi ai transformarii mediului. Aceasta
retea arhitecturala, care monitorizeaza si contribuie la
regenerarea ecologica, functioneaza cu o logica similara cu
cea a retelelor biologice interconectate.

Cuvinte-cheie:
rezilienta, retele.

metabolism,  adaptabilitate,  regenerare,

biomimicry, Neri Oxman, a researcher known for integrating
biology, advanced materials and digital technologies
in architecture, Kisho Kurokawa, a Japanese architect
and founder of the Metabolism movement, and others.
Complementing the proposed speculative prototypes,
examples such as the Nakagin Capsule Tower and the Eden
Project demonstrate the integration of metabolic principles
in real-life scenarios. Speculatively, the research relates to
the visions of the Archigram group, where projects such as
Walking City or Plug-In City explore the continuity between
experimental architecture and new sustainable directions.

The architectural prototypes studied in this work
represent a personal project, developed during my Master
in Architecture at the Bartlett School of Architecture,
University College London. Following a personal desire
to develop and deepen this research, this article aims
to integrate this system into the theme of metabolic
architecture, exploring its applicability and positioning
it within the field of architectural scientific research.
Functioning as nodes in a global network, each prototype
adapts to the specific conditions of its environment,
emphasizing  interconnectivity and  ephemerality.
Associated renderings contextualize these interventions,
illustrating the relationship between architecture and its
context over time.

Using comparative and exploratory analysis, this paper
investigates metabolic architecture as a multi-scale
system of interaction in which prototypes function as
active agents of environmental transformation. This
architectural network, which monitors and contributes to
ecological regeneration, operates with a logic similar to
that of interconnected biological networks.

Keywords: metabolism, adaptation, regeneration, resilience,
networks.
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Introducere. Arhitectura ca sistem viu

Arhitectura metabolica reprezinta un model conceptual
in care constructiile nu sunt entitati statice, ci dinamice,
capabile de crestere, degradare si regenerare, un concept
care compara cladirile si orasele cu procesele energetice ale
tuturor vietatilor (Kurokawa, 1977). Aceasta abordare este
influentata si de biomimetism, un domeniu popularizat de
Janine Benyus (1997), care exploreaza modalitatile prin care
procesele naturale pot inspira inovatie in diverse stiinte i
in tehnologie. Tn domeniul arhitecturii, astfel de idei au fost
discutate si cercetate de oameni precum Michael Pawlyn
(2016) si Neri Oxman (citat in Antonelli & Burckhardt,
2020), care au studiat integrarea materialelor si proceselor
biologice Tn designul sustenabil. Aceasta lucrare analizeaza
astfel modurile prin care arhitectura isi poate transcende
rolul traditional si poate deveni un agent activ in procesele
schimbarilor ecologice. Tn acest context, articolul propune
o retea de prototipuri arhitecturale speculative, create
ca infrastructuri care monitorizeaza si se adapteaza la
schimbarile ecologice globale. Spre deosebire de alte
abordari ale arhitecturii durabile care se concentreaza
pe eficienta energetica sau pe reducerea amprentei de
carbon, acest model exploreaza posibilitatea structurilor
arhitecturale de a interactiona cu schimbarile de mediu,
influentand ecosistemele prin adaptabilitate, monitorizare,
stocare de date si co-evolutie cu mediul Tnconjurator.
Acest concept se regaseste in principiile formulate in
cadrul miscarii Metabolice, care a promovat o arhitectura
modulara flexibila si capabila de schimbare, reflectand
astfel diverse procese de crestere care pot fi recunoscute si
n natura (Kurokawa, 1977). Cercetarea propusa se bazeaza
pe literatura de specialitate si pe analiza unor proiecte
arhitecturale care reflecta principiile arhitecturii adaptive.
Printre altele, cercetarea include lucrari ale lui Reyner
Banham (1969), care a redefinit relatia dintre architectura
si tehnologie, Neri Oxman (citat in Antonelli & Burckhardt,
2020), care analizeaza ecologia materialelor si integrarea
biologiei n procesul de proiectare, Kisho Kurokawa (1977)
fara de care ideea arhitecturii metabolice posibil sa nu ar

Introduction. Architecture as a Living System

Metabolic architecture represents a conceptual model in
which constructions are not static entities but dynamic
ones which are capable of growth, decay and regeneration,
a concept that compares buildings and cities to energy
processes found in all life forms (Kurokawa, 1977). This
approach is also influenced by biomimicry, a domain
popularized by Janine Benyus (1997), who explores the
ways in which natural processes can inspire innovation in
various sciences and technology. In the field of architecture,
such ideas were discussed and researched by people
such as Michael Pawlyn (2016) and Neri Oxman (as cited
in Antonelli & Burckhardt, 2020) who have investigated
the integration of materials and biological processes in
sustainable design. This research paper analyses the
modes in which architecture can transcend its traditional
role and become an active agent of ecological change. In
this context, this article proposes a network of speculative
architectural prototypes, created as infrastructures that
monitor and adapt to global ecological changes. Unlike
other approaches of sustainable architecture which
concentrate on energy efficiency or the reduction of
carbon footprint, this model explores the possibility of
architectural structures to interact with environmental
changes, influencing ecosystems through adaptability,
monitorization, data storage and co-evolution with given
environment. This concept places itself in the principles
formulated within the Metabolic movement, which
promoted a modular architecture which was flexible and
capable of change, reflecting as such various processes of
growth which can also be recognized in nature (Kurokawa,
1977). The proposed research is based on the literature
review and the analysis of architectural projects that reflect
the principles of adaptive architecture. Among others,
the research includes work by Reyner Banham (1969),
who redefined the relationship between architecture and
technology, Neri Oxman (as cited in Antonelli & Burckhardt,
2020), who investigates the ecology of materials and
the integration of biology in the design process, Kisho
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fi existat si alti cercetatori precum Natasha Chayaamor-
Heil et al. (2024) care exploreaza relatia dintre natura si
arhitectura. Pentru a exemplifica principiile modularitatii
si integrarii arhitecturii in ecosisteme ecologice, proiectul
Nakagin Capsule Tower de Kisho Kurokawa si Eden Project
de Grimshaw Architects au fost si ele incluse in acest
studiu.

Din punct de vedere metodologic, acest articol utilizeaza
analize comparative si explorative ale surselor teoretice
si trei studii de caz bazate pe reteaua speculativa de
prototipuri arhitecturale, care se afla in trei climate extreme
si diverse, cu altitudini diferite si pe continente diferite. Ca
atare, cercetarea exploreaza modul in care aceste legaturi
arhitecturale ar putea functiona ca sisteme interconectate,
distribuite la scara planetara. Aceasta abordare propune
asadar o viziune extinsa asupra arhitecturii metabolice, in
care structurile functioneaza in mod activ in cadrul unui
metabolism ecologic global. Chiar daca aplicabilitatea
unui astfel de concept este dificila din cauza limitarilor
tehnologice, a costurilor mari de implementare sau a
incertitudinii cu privire la scalabilitatea unor astfel de
tehnologii, alte proiecte precum Climate for Culture
(European Commission, 2015) sau proiectul mai recent al
lui Neri Oxman Aguahoja (citat in Antonelli & Burckhardt,
2020) sugereaza o abordare graduald a acestei viziuni.
Asadar, arhitectura metabolica ramane o tema de cercetare
promitatoare, cu potentialul de a transforma modul in care
proiectam si interactionam cu mediul construit. Lucrarea
de fata contribuie astfel la dezvoltarea discursului in
relatia arhitectura - natura - biologie, o hibridizare a unor
domenii care continua sa creasca. Perspectiva propusa
este astfel una teoretica, orientata spre analiza dinamicii
structurilor arhitecturale, construind un cadru conceptual
pentru analiza proceselor temporale in arhitectura dar
si pentru nuantarea unor practici capabile sa integreze
procese de regenerare ca parte a relatiei mediului cu
arhitectura.

Kurokawa (1977) without whom the idea of metabolic
architecture might have not existed, and other researchers
such as Natasha Chayaamor-Heil et al. (2024) who explore
the relationship between nature and architecture. To
exemplify the principles of modularity and the integration
of architecture in ecological ecosystems, project Nakagin
Capsule Tower by Kisho Kurokawa and Eden Project by
Grimshaw Architects have also been included in this study.

From a methodological point of view, this article uses
comparative and explorative analyses of theoretical
references and three case studies based on the proposed,
speculative network of architectural prototypes which
are located in three extreme and diverse climates, with
different altitudes and on different continents. As such,
the research explores how architectural links could
function as distributed and interconnected systems, at
a planetary scale. This approach proposes, as a result,
an extended vision upon metabolic architecture, in
which structures function actively within an ecological
global metabolism.Even though the applicability of such
concept is difficult due to technological limitations,
high implementation costs or the uncertainty regarding
scalability of such technologies, other projects such as
Climate for Culture (European Commission, 2015) or Neri
Oxman'’s (as cited in Antonelli & Burckhardt, 2020) more
recent Aguahoja project suggest a gradual approach to
this vision. As such, metabolic architecture remains a
promissing research theme with the potential to transform
the way we built and interact with our built environemnt.
This paper contributes as such towards expanding the
discourse in the architecture-nature-biology relationship,
a hybridization of fields which continues to grow. The
proposed perspective is thus a theoretical one, oriented
towards the analysis of architectural structural dynamics.
Moreover, it builds a conceptual framework for the analysis
of temporal processes in architecture, while highlighting
practices capable of integrating the regeneration process
as part of the relationship between architecture and the
environment.
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Prototipuri speculative in perspectiva

Pornind de la o perspectiva planetara, exista nenumarate
locatii  posibile pentru interventiile arhitecturale
speculative discutate, denumite in continuare markeri,
subliniind ca atare adaptabilitatea acestora si rolul lor de a
documenta schimbarea. Aceste locatii, odata alese, creeaza
un cadru conceptual pentru explorare, functionand ca
puncte de interactiune intre sistemele construite si mediile
lor. Distribuiti strategic in regiuni cu clima speciala, arii
protejate sau ecosisteme fragile, acesti markeri care cresc,
se degradeaza si se regenereaza, reactioneaza la conditiile
locale si nregistreaza schimbarile ecologice.

Banham (1969) redefineste arhitectura prin prisma
interactiunii dintre tehnologie si mediul construit, sugerand
ca sistemele de control ale climei ar trebui recunoscute
ca o parte integrata a arhitecturii si nu doar ca o tehnica
auxiliara. Ca atare, el propune o abordare care vede
cladirile ca sisteme deschise capabile sa interactioneze
cu contextele Tnconjuratoare cu ajutorul solutiilor si
tehnologiei din domeniul ingineriei.

Aceasta perspectiva a fost extinsa mai recent prin
cercetarea biomimetismului. Pawlyn (2016) analizeaza
arhitectura ca un domeniu care poate invata direct din
natura si propune principii precum ,Eficienta resurselor
prin forma”, inspirata din eficienta materiala, optimizarea
resurselor si capacitatea de adaptare observata in mod clar
in organismele vii. In mod similar, Benyus (1997) introduce
biomimetismul ca o metoda interdisciplinara care poate
fi aplicata n mai multe domenii, inclusiv in arhitectura,
subliniind Tn acelasi timp potentialul structurilor biologice
de a ghida proiectarea durabila. Chiar daca Benyus nu a
dezvoltat in mod specific un model pentru arhitectura
adaptiva, principiile sale de biomimetism sunt inca
relevante in procesul de intelegere a interactiunii dintre
procesele naturale si designul durabil.

Speculative Prototypes in Perspective

Starting from a planetary perspective, there are millions
of possible locations for the discussed speculative
architectural interventions, hereafter referred to as
‘markers’, emphasizing as such their adaptability and their
role of documenting change. These locations, once chosen,
create a conceptual framework for exploration, functioning
as points of interaction between built systems and their
environments. Distributed strategically in regions with
special climates, protected areas or fragile ecosystems,
these markers which grow, degrade and regenerate, react
to local conditions and archive ecological changes.

Banham (1969) redefines architecture through the lens
of the interaction between technology and the built
environment, suggesting that climate control systems
should be recognized as an integrated part of architecture
and notjustas an auxiliary technique. As such, he proposes
an approach which sees buildings as open systems capable
of interaction with their surrounding contexts with the help
of engineering solutions and technology.

This perspective has more recently been extended through
the research of biomimicry. Pawlyn (2016) analyses
architecture as a domain which can learn directly from
nature and proposes principles such as the “Resource
Efficiency through Form” which is inspired by material
efficiency, resource optimization and the capacity of
adaptation observed clearly in natural organisms.
Similarly, Benyus (1997), introduces biomimicry as an
interdisciplinary method which can be applied in multiple
domains, including architecture, while highlighting the
potential of biological structures to guide sustainable
design. Even though Benyus did not specifically develop a
model for adaptive architecture, her biomimicry principles
are still relevant in the process of understanding the
interaction between natural processes and sustainable
design.
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Pe de alta parte, Kisho Kurokawa (1977) a fondat principiile
arhitecturii metabolice intr-o directie complementar,
promovand modularitatea, flexibilitatea si regenerarea
ca strategii esentiale pentru dezvoltarea unui mediu
construit capabil sa raspunda dinamic la schimbare.
Conceptele sale au fost explorate mai recent, in
contextul hibridizarii cunostintelor stiintifice in practica
arhitecturala, evidentiind ca atare intersectia dintre
biologie, materialitate si arhitectura. Chayaamor-Heil et
al, (2024) analizeaza integrarea organismelor vii precum
miceliul in procesul de proiectare, evidentiind modul
in care strategiile biologice adaptative pot contribui la
dezvoltarea solutiilor arhitecturale durabile.

Aceasta abordare nu defineste doar relatia dintre
arhitectura si ecologie, ci propune si noi metode prin care
arhitectura poate functiona ca un sistem metabolic capabil
sa reactioneze la mediul inconjurator. Un exemplu clar al
acestui concept interdisciplinar de materialitate ecologica
este cel propus de Neri Oxman, prin care cerceteaza
posibilitatile de utilizare a materialelor programabile in
arhitectura (Antonelli & Burckhardt, 2020). Pavilionul ei
denumit Silk Pavilion (pavilionul de matase), bazat pe
coordonarea digitala a proceselor de tesut ai viermilor
de matase, ilustreaza relatia dintre biologie si design. In
mod similar, proiectul sau, Aguahoja, prezinta materiale
biodegradabile precum celuloza si chitosanul, care creeaza
structuri ce se degradeaza in mod natural, reintegrandu-se
in ecosistem si, ca atare, expunand un model de design
auto-sustinut, care este si regenerativ.

Aceste explorari arata potentialul arhitecturii de a evolua
dincolo de o simpla structura statica si de a deveni un
sistem capabil de a interactiona activ cu contextul sau.
Ca atare, markerii introdusi n aceasta lucrare propun o
retea arhitecturala interconectatd, capabila sa arhiveze
si sa analizeze schimbarile climatice. Aceasta directie se
aliniaza la initiativele recente precum proiectul Climate
for Culture, finantat de Comitetul European pentru a
investiga impactul schimbarilor climatice asupra unor

In a complementary direction however, Kisho Kurokawa
(1977), has founded the principles of metabolic architecture,
promoting modularity, flexibility and regeneration as
strategies which are essential for the development of a
built environment which is capable to respond dynamically
to change. His concepts have more recently been explored,
in the context pf hybridization of scientific knowledge in
architectural practice, highlighting as such the intersection
between biology, materiality and architecture. Chayaamor-
Heil et al, (2024) analyse the integration of live organisms
such as mycelium in the design process, highlighting the
way in which adaptive biological strategies can contribute
to the development of sustainable architectural solutions.

This approach does not only define the relationship
between architecture and ecology but also proposes new
methods through which architecture can function as a
metabolic system capable of reacting to its surrounding
context. A clear example of this interdisciplinary concept of
ecologic materiality is one proposed by Neri Oxman, where
she investigates the posibilities of utilizing programable
materials in architecture (Antonelli & Burckhardt, 2020).
Her Silk Pavilion, based on the digital coordination of the
weaving processes of silkworms, illustrate the relationship
between biology and design. Similarly, her Aguahoja
project showcases biodegradable materials such as
cellulose and chitosan, creating structures which can
naturally degrade, reintegrating in the ecosystem and as
such exhibiting a model of a self-sustaining design which
is also regenerative.

These explorations showcase the potential of architecture
to evolve beyond a mere static structure and become a
system which is capable of interacting actively with its
context. As such, the markers introduced in this paper,
propose an interconnected architectural network, capable
of archiving and analysing climatic change. This direction
aligns with recent initiatives, including the Climate for
Culture project, financed by the European Committee
to investigate the impact of climatic change on certain
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situri de patrimoniu din Europa (European Commission,
2015). Metodologia respectiva poate fi adaptata si aplicata
arhitecturii viitorului, unde cladirile devin infrastructuri
active Tn procesul de interpretare si gestionare a datelor
ecologice.

O astfel de infrastructura ar putea fi creata prin integrarea
unor senzori de mediu si materiale bio-reactive care
monitorizeaza factori precum temperatura, umiditatea si
poluarea, ajustand parametrii in timp real. Spre exemplu,
fatadele dinamice ar putea reactiona la conditiile
exterioare prin modificarea permeabilitatii lor la lumina
si aer, optimizand astfel si consumul de energie. Mai
mult, utilizarea materialelor inteligente din celuloza sau
chitosan, ca si in proiectele lui Oxman, ar putea crea
structuri care sunt complet biodegradabile. Daca acesti
markeri ar fi conectati la o arhiva de date climatice, acestia
ar putea contribui activ la strategii de rezistenta climatica,
anticipand siinfluentandinacelasitimp conditiile climatice.
Ca atare, astfel de prototipuri ar putea fi un inceput al unui
model aplicabil, demonstrand ca arhitectura metabolica ar
putea avea implicatii practice asupra climei.

Analizand mai indeaproape sistemul propus, acesta capata
o dimensiune mai accesibila. Daca la scara planetara
markerii functioneaza ca o retea invizibila de noduri
interconectate, la scara regionala, fiecare dintre acesti
markeri este integrat intr-un context specific din punct de
vedere ecologic si climatic, in care arhitectura se adapteaza,
interactionand activ cu mediul inconjurator. Ca atare,
in cadrul studiului de fata au fost selectate trei regiuni
distincte pentru a explora potentialul comportament
al acestor markeri speculativi. Prima locatie este Volcan
Cayambe din Ecuador, America de Sud, situat la 78° vest
de meridianul Greenwich, locatie aleasa pentru altitudinea
sa mare si pentru unicitatea prezentei zapezii la Ecuator. A
doua este Padurea Tropicala a Bazinului Congo din Africa,
situata la 18° est de meridianul Greenwich, pozitie aleasa
pentru biodiversitatea sa bogata intr-un climat tropical
umed. Tn final, a treia locatie este Kepulauan Riau din

heritage sites across Europe (European Commission, 2015).
This methodology can be adapted and applied to the
architecture of the future, where buildings become active
infrastructures in the process of interpreting and managing
ecological data.

Such an infrastructure could be created through the
integration of environmental sensors and bio-reactive
materials which monitor factors such as temperature,
humidity and pollution, adjusting parameters in real
time. For example, dynamic facades could react to
exterior conditions through changing their permeability
to light and air, thus also optimizing energy consumption.
Moreover, the use of smart materials made of cellulose or
chitosan as in Oxman’'s projects could create structures
which are completely biodegradable. If these markers
would be connected to an archive of climate data, they
could contribute actively at strategies of climate resilience,
while also anticipating and influencing climate conditions.
As such, these prototypes could be a start of an applicable
model, demonstrating that metabolic architecture could
have practical, climate implications.

Analysing the proposed system more closely, it takes on a
more accessible dimension. If at a planetary scale these
markers function as an invisible network of interconnected
nodes, at a regional scale, every one of these markers
is integrated within an ecological and climate specific
context, where the architecture adapts and interacts
actively to its surroundings. As such, within this paper,
three distinct regions have been selected to explore the
potential behaviour of these speculative markers. First
location is Volcan Cayambe in Ecuador, South America,
situated at 78° west of the Greenwich meridian, chosen
for its high altitude and the unique case of snow presence
at the Equator. Second location is Congo Basin Rainforest
in Congo, Africa, situated at 18° east of the Greenwich
meridian, chosen for its rich biodiversity within a tropical,
wet climate. Lastly, the third location is Kepulauan Riau
in Indonesia, Asia, situated at 104° east of the Greenwich
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Indonezia, Asia, situat la 104° est de meridianul Greenwich,
pozitie aleasa pentru recifele sale extinse de corali si
locatia sa pe apa.

Aceste locuri au fost alese pentru a investiga modul in
care arhitectura poate functiona ca sistem metabolic in
conditii extreme, urmarind in acelasi timp identificarea
contextelor relevante pentru tehnologiile arhitecturale
adaptive. Desi limitati la trei locatii in aceasta lucrare
pentru claritatea cercetarii, acesti markeri speculativi ar
putea fi plasati in orice locatie de pe glob. Alegerea primei
locatii, Volcan Cayambe din Ecuador, s-a datorat in primul
rand altitudinii mari si temperaturile scazute, ceea ce ridica
intrebari privind managementul termic si disponibilitatea
resurselor. Tn acest caz, principiile biomimetice ale lui
Benyus (1997) sunt relevante, deoarece organismele
care traiesc in conditii atat de extreme Tisi optimizeaza
consumul de energie si utilizeaza resursele locale pentru a
supravietui. Aplicand aceste principii in arhitectura, acest
marker ar putea integra sisteme care valorifica energia
termica a solului sau folosesc zapada si gheata ca resurse,
inspirandu-se din strategiile adaptative ale regiunilor
muntoase.

Materialitatea joaca un rol crucial in acest context. Inspirat
de materialele ecologice ale lui Neri Oxman, acest marker
are potentialul de a deveni adaptativ, reactionand lainghet,
zapada si fluctuatii de temperatura, modificandu-si ca
urmare permeabilitatea, masa termica sau capacitatea de
regenerare. Fig. 1 este o reprezentare a acestei schimbari,
o randare care arata caracterul schimbator al unei parti
din cadrul markerului, pe masura ce trece prin schimbarile
climatice de pe Volcan Cayambe.

Aceasta insertie arhitecturala evidentiaza astfel ciclurile
de degradare si regenerare prin transformari vizibile -
topirea ghetii, formarea crapaturilor, etc. Cele trei etape
ilustrate (initiala, de tranzitie si de acumulare) nu sunt doar
descriptive, cat mai degraba performative, marcand in timp
modificarile ecosistemice si acumuland o memorie fizica

meridian, chosen for its extensive coral reefs and its
location on water.

These locations have been chosen to study the way in which
architecture can function as a metabolic system within
extreme conditions, while following the identification of
relevant contexts for adaptive architectural technologies.
Although limited to three locations within this paper
for clarity of research, these speculative markers could
be placed in any location around the globe. The choice
of Volcan Cayambe in Ecuador came mostly due to high
altitudes and low temperatures which raise questions
of thermal management and resource availability. Here,
Benyus's biomimicry principles (1997) are relevant as
organisms which live in such extreme conditions optimize
their energy consumption and utilize local resources to
survive. Applied in architecture, this marker could integrate
systems which harness the soil's thermal energy or use
snow and ice as resources, drawing inspiration from the
adaptive strategies of mountain regions.

Materiality plays a crucial role here, within this context.
Inspired by Neri Oxman’s ecological materials, this
marker could become adaptive, reacting to frost, snow
and temperature fluctuations, modifying as a result its
permeability, thermal mass or capacity to regenerate. Fig.
1is a representation of this change, a render showing the
changing character of a piece within the marker, as it goes
through climate changes on Volcan Cayambe.

This architectural insertion thus highlights the cycles
of degradation and regeneration through visible
transformations such as melted ice or crack formations.
The three stages illustrated (initial, changing and
accumulation or new recordings) are not only descriptive,
but also performative, marking ecosystem changes over
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a mediului schimbator. Astfel, monumentul functioneaza
atat ca o instalatie arhitecturala tip senzor, cat si ca o
arhiva ecologica, reflectand ideea arhitecturii metabolice
a acestei lucrari.

Apoi, in cazul padurii tropicale din bazinul Congo, markerul
va trebui sa raspunda unui mediu total diferit: un context
cu umiditate ridicata si cu o biodiversitate exceptionald, in
care vegetatia este densa si interactiunile dintre diferitele

time and accumulating a physical memory of the changing
environment. Thus, the marker functions both as a sensor-
type architectural installation and also as an ecological
archive, reflecting the idea of metabolic architecture
presented within this paper.

Moving forward to the Congo Basin Rainforest, here,
the marker would have to respond to a totally different
environment: a high humidity context of exceptional
biodiversity, where vegetation is dense and interactions

it

Tower piece - initial stage E Changing stage

New recordings and ecosystem

Fig. 1. Martor ecologic - randare realizata de autor in cadrul proiectului de teza intitulat Earth-as-sensor, Building-as-sensor la Bartlett School of Architecture/
Ecological witness marker - render made by author within thesis project entitled Earth-as-sensor, Building-as-sensor at the Bartlett School of Architecture

Sursa/ Source: The author, 2020
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specii creeaza un echilibru complex. In acest context,
arhitectura poate imita principii observate in natura
precum eficienta structurilor plantelor sau capacitatea
de auto-regenerare a ecosistemelor tropicale. Materialele
biodegradabile ar putea permite o integrare armonioasa
in ecosistem evitand ca atare orice impact negativ asupra
biodiversitatii locale. Fig. 2 exprima aceasta schimbare in
timp ce prezinta, pe aceeasi structura, efectele unei locatii
diferite.

between various species creates a complex equilibrium.
Within this context architecture can imitate principles
observed in nature such as the efficiency of plant structures
or the self-regeneration capacity of tropical ecosystems.
Biodegradable materials could allow a harmonious
integration within the ecosystem avoiding as such any
negative impact on local biodiversity. Fig. 2 expresses this
change while also showcasing, on the same structure, the
effects of a different location.

Changing stage

Tower piece - initial stage

Pd  New recordings and ecosystem

Fig. 2. Martor ecologic 2 - randare realizata de autor in cadrul proiectului de teza intitulat Earth-as-sensor, Building-as-sensor la Bartlett School of Architecture/
Ecological witness marker 2—- render made by author within thesis project entitled Earth-as-sensor, Building-as-sensor at the Bartlett School of Architecture

Sursa/ Source: The author, 2020
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Structura sa, gandita ca o prezenta verticala discreta, este
realizata dintr-un material poros, capabil sa absoarba
umiditatea si sa se transforme odata cu mediul. Structura
condenseaza si transpira, devenind un mediu de
interactiune intre vegetatie, apa si atmosfera. Secventa
de imagini urmareste aceasta transformare in timp, de la
forma sa initiala, la o stare aproape complet incorporata
in peisajul vegetal. Markerul devine asadar o suprafata de
inregistrare biologica ce se acopera treptat cu straturi de
materie. Fuziunea dintre obiect si mediu pune in evidenta
caracterul permeabil si adaptabil al arhitecturii in relatie
cu ecosistemul ecuatorial.

Nu in ultimul rand, a treia locatie, Kepulaun Riau din
Indonezia, a fost aleasa datorita ecosistemului sau marin
complex in care recifele de corali joaca un rol crucial
in echilibrul ecologic. Tn acest mediu, adaptabilitatea
arhitecturala trebuie sa tina cont de interactiunea cu apa,
curentii si biodiversitatea, explorand materiale care sunt
capabile sa reziste la astfel de habitate acvatice, sprijinind
Si regenerarea ecosistemelor coraligene. Aici, markerul ar
beneficia de cercetarea in biomimetism care analizeaza
structurile de corali ca modele pentru materiale poroase si
regenerative prin tehnologii avansate care sunt utilizate in
prezent pentru a restabili recifele de corali si a imbunatati
functiile lor ecologice (Margheritini et al., 2021).

Materialele utilizate pot imita structura coralului pentru
a crea suprafete care favorizeaza cresterea acestora
si sustin formarea recifelor. Fig. 3 prezinta aceasta
transformare cu ajutorul unei randari bazate pe aceeasi
structura arhitecturala. Markerul, devine un martor al
transformarilor marine. Intr-un mediu cu presiune joasa,
organismele vii il colonizeaza, formand un strat viu pe
suprafata sa. Spre deosebire de celelalte doua exemple,
acest marker accentueaza permeabilitatea granitelor fizice
ale arhitecturii in cadrul unui mediu fluid si instabil.

Its structure, conceived as a discreet vertical presence, is
made of a porous material, capable of absorbing moisture
and transforming together with the environment. The
structure condenses and transpires, becoming a medium
of interaction between vegetation, water and atmosphere.
The sequence of images follows the transformation over
time, from its initial form to a state almost completely
incorporated into the landscape. The marker becomes
as such a biological recording surface that is gradually
covered with layers of matter. The fusion between object
and environment highlights the permeable character of
architecture in relation to the equatorial ecosystem.

Last but not least, the choice of Kepulauan Riau in
Indonesia was made due to its complex marine ecosystem
where coral reefs play a crucial role in ecologic equilibrium.
Within this environment, architectural adaptability needs
to take account of the interaction with water, currents
and biodiversity, exploring materials which are capable of
resisting to such aquatic habitats while also supporting
the regeneration of coralliferous ecosystems. Here, the
marker would benefit off the research in biomimicry
which analyzes coral structures as models for porous,
regenerative materials through advanced technologies
that are currently being utilized to restore coral reefs and
improve their ecological functions (Margheritini et al,
2021).

The utilized materials can as such mimic the coral’s
structure to create surfaces which favour coral growth
and support the formation of reefs. Fig. 3 showcases this
transformation with the help of a render of the same
architectural structure. The marker becomes a witness to
marine transformations. In a low-pressure environment,
it becomes colonized by living organisms, forming a living
layer on its surface. Unlike the other two examples, this
marker emphasizes the permeability of architecture’s
physical boundaries within a fluid, unstable environment.
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Changing stage New recordings and ecosystem

Tower piece - initial stage

Fig. 3. Martor ecologic 3 - randare realizata de autor in cadrul proiectului de teza intitulat Earth-as-sensor, Building-as-sensor la Bartlett School of Architecture/
Ecological witness marker 3- render made by author within thesis project entitled Earth-as-sensor, Building-as-sensor at the Bartlett School of Architecture
Sursa/ Source: The author, 2020
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Fiecare dintre acesti trei markeri este considerat ca
parte integrala a unui sistem global, care, in acelasi timp,
ramane adaptat in mod specific la conditiile sale locale.
Structurile nu sunt izolate, ci reprezinta mai degraba
elemente active care monitorizeaza schimbarile climatice,
interactioneaza cu mediul inconjurator si colecteaza
datele necesare pentru strategiile de adaptare ecologica.
Aceasta strategie evidentiaza potentialul arhitecturii de a
deveni un instrument activ in monitorizarea schimbarilor
climatice, oferind o abordare integrata care combina
analiza ecologica locala cu ajutorul fiecarui marker,
cu tehnologii predictive prin materiale inteligente si
principii metabolice. Ca atare, reteaua propusa nu doar
documenteaza schimbarile climatice, ci contribuie si la
crearea unor strategii de adaptabilitate care pot fi aplicate
intr-o varietate de contexte, de la ecosisteme vulnerabile
pana la dezvoltarea de principii urbane durabile.

Lectii din realitate si din imaginatie

Prototipurile speculative analizate in prezenta lucrare
servesc drept explorari conceptuale ale unui cadru
de design adaptiv si o arhitectura metabolica la scara
planetara. Cu toate acestea, aceste idei nu sunt total
detasate de realitate, ci isi au radacinile in precedente
istorice si teorii arhitecturale care au influentat directiile
contemporane.

Arhitectura metabolica Tisi are originile Tn miscarea
metabolica japoneza, fondata in 1960 de Kisho Kurokawa
impreuna cu alti arhitecti. Principiul central al miscarii a fost
ideea ca orasele si cladirile ar trebui sa evolueze organic,
precum sistemele vii. Comparand structurile arhitecturale
cu procesele metabolice ale organismelor, Metabolismul a
propus modele urbane capabile de schimbare, regenerare
si adaptare la conditiile sociale si tehnologice (Kurokawa,
1977).

Un exemplu notabil al acestei miscari a fost Nakagin
Capsule Tower, proiectat de Kurokawa in 1972, o cladire

Each of these three markers it thought of as part of a global
system but that at the same time remains specifically
adapted to its local conditions. The structures are not
isolated but are rather active elements which monitor
climatic changes, interact with their surroundings and
collect data needed for ecological adaptation strategies.
This strategy highlights the potential of architecture
to become an active instrument in monitoring climate
change, offering an integrated approach which combines
local ecological analysis with the help of each marker,
predictive technologies through smart materials and
metabolic principles. As such, the proposed network does
not only document climate changes but also contributes to
the creation of adaptability strategies which can be applied
in a variety of contexts, from vulnerable ecosystems to
sustainable urban development.

Lessons from the Real and the Imagined

The speculative prototypes analysed in this paper, serve
as conceptual explorations of a framework for adaptive
design and metabolic architecture at the planetary scale.
However, these ideas are not totally detached from reality,
but have their roots in historic precedents and architectural
theories which have influenced contemporary directions.

Metabolic architecture has its origins in the Japanese
Metabolism movement, founded in 1960 by Kisho Kurokawa
together with a few other architects. The movement's
central principle was the idea that cities and buildings
should evolve organically, like living systems. Comparing
architectural structures with the metabolic processes of
organisms, Metabolism proposed urban models capable
of change, regeneration and adaptation to social and
technological conditions (Kurokawa, 1977).

A notable example of this movement was the Nakagin
Capsule Tower, designed by Kurokawa in 1972, a modular
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modulara creata pentru a permite inlocuirea unitatilor
sale individuale. Tn practica nsa, aceasta flexibilitate nu
a fost exploatata si turnul a fost demolat in 2022, cu un
total de 23 de capsule fiind salvate si raspandite in intreaga
lume pentru a continua sa reprezinte Metabolismul n
viitor (Florian, 2023). Discrepanta rezultata intre teorie si
aplicabilitate ilustreaza limitele arhitecturii modulare
ca strategie durabild, pe termen lung, in absenta unei
infrastructuri care sa poata facilita intretinerea si
actualizarea periodica a componentelor. Astazi, arhitectura
contemporana exploreaza din ce in ce mai des integrarea
proceselor biologice in cadrul proiectelor de constructie
prin tehnologii emergente precum fatade bio-adaptative,
materiale receptive si simulari digitale.

Aceasta directie de proiectare reflecta o schimbare in modul
in care arhitectura interactioneaza cu biologia, nu doar
ca sursa de inspiratie formala, ci si ca domeniu stiintific
activ care influenteaza direct proiectarea arhitecturala.
Chayaamor-Heil & Vitalis (2021) analizeaza modul in care
integrarea biologiei in domeniul arhitecturii modifica
gandirea si procesele tehnologice, determinand arhitectii
sa adopte modele analitice si computationale, incluzand in
acelasi timp colaborari interdisciplinare pentru a traduce
clar cunostintele legate de biologie in solutii arhitecturale
aplicabile. De exemplu, studiul Chayaamor-Heil et al. (2024)
evidentiaza modul in care co-proiectarea cu organisme vii
si utilizarea materialelor receptive contribuie la un nou
cadru ecologic Tn domeniul arhitecturii, indepartandu-
se de principiile metabolice standard ale unui oras ca
entitate modulara. Aceste cercetari evidentiaza importanta
hibridizarii cunostintelor arhitecturale pentru ca aceasta
sa poata raspunde provocarilor climatice actuale,
dezvoltand totodata structuri care nu doar se adapteaza, ci
si colaboreaza cu mediul atat din punct de vedere organic,
cat si sustenabil.

In paralel cu Metabolismul Japonez, grupul Archigram,
format in anii 1960, a propus o viziune radicala in
domeniul arhitecturii adaptabile. Proiecte speculative

building created to allow its individual units to be
replaced. In practice however, this flexibility was not
exploited and the tower was demolished in 2022, with a
total of 23 capsules being saved and spread around the
world to continue representing Metabolism in the future
(Florian, 2023). This discrepancy between theory and
applicability illustrates the limits of modular architecture
as a sustainable, long-term strategy in the absence of an
infrastructure which can facilitate periodic maintenance
and updating of components. Today, contemporary
architecture explores more and more often the integration
of biological processes within building projects through
emerging technologies such as bio-adaptive facades,
responsive materials and digital simulations.

This design direction reflects a change in the way
architecture interact with biology, not just as a source
of formal inspiration, but as an active scientific domain
which directly influences projects. Chayaamor-Heil
& Vitalis (2021) analyse the way in which integrating
biology in the architecture field modifies thinking and
technological processes, determining architects to adopt
analytical and computational models, while also including
interdisciplinary collaborations to clearly translate
biology related knowledge to applicable architectural
solutions. For example, the Chayaamor-Heil et al. (2024)
study highlights how co-designing with live organisms
and utilizing responsive materials contribute to a new
ecological framework within the architecture field,
moving away from the standard metabolic principles of
a city as a modular entity. These researches highlight the
importance of hybridizing architectural knowledge for it
to be able to respond to current climatic challenges while
also developing structures which not only adapt but also
collaborate with the environment both organically and
sustainably.

Parallel to Japanese Metabolism, the Archigram group,
formed in the 1960s proposed a radical vision in the
field of adaptable architecture. Speculative projects
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precum Walking City si Plug-in City si-au imaginat orasele
ca fiind modulare si mobile, capabile sa raspunda atat
la schimbarile de mediu, cat si la cerintele utilizatorilor.
Spre deosebire de proiectul Metabolism care a avut
implementari partiale, aceste concepte Archigram au
ramas n imaginat, fara o aplicabilitate directa. Cu toate
acestea, ideile grupului despre prefabricare, flexibilitate si
tehnologie integrata au influentat gandirea contemporana
n domeniul arhitecturii (Sadler, 2005).

Tn timp ce metabolismul japonez si Archigram au explorat
adaptabilitatea arhitecturala n diferite moduri, Eden
Project din 2001, proiectat de Grimshaw Architects ofera
un exemplu contemporan de integrare arhitecturala in
sistemele naturale. Situat pe un fost sit minier de argila,
proiectul transforma un peisaj degradat intr-un sistem
care reproduce ecosisteme variate, folosind materiale
precum panourile ETFE pentru a optimiza eficienta
termica (Grimshaw Architects, 2001). in comparatie cu
modelele speculative ale grupului Archigram, Eden Project
demonstreaza fezabilitatea arhitecturii durabile la scara
larga, fara a compromite durabilitatea materialelor sau
functionalitatea acesteia pe termen lung. Totusi, proiectul
nu implementeaza in mod direct concepte metabolice,
ci adopta mai degraba o strategie mai strans legata de
biomimetism decat cea a unei arhitecturi regenerative
propuse in aceasta lucrare.

Comparand aceste exemple, se observa ca Nakagin
Capsule Tower a esuat in aplicarea principiului
modularitatii, ideile grupului Archigram au fost pastrate
ca un concept teoretic, iar Eden Project este un exemplu
viabil si functional de integrare a arhitecturii in mediul
sau, Tnsa fara caracteristici metabolice evidente. Acest
contrast subliniaza provocarile arhitecturii adaptive dar si
directiile necesare pentru viitorul arhitecturii metabolice.
Pentru a sublinia asadar cele mai evidente avantaje ale
arhitecturii metabolice moderne, se includ aici materiale
adaptive care pot imbunatati durabilitatea arhitecturii
si pot reduce impactul ecologic, strategii biomimetice

such as Walking City and Plug-in City have imagined
cities as modular and mobile, capable of responding to
both environmental changes and user requirements.
Unlike Metabolism which had partial implementations,
the Archigram concepts have remained in the imagined,
without a direct applicability. However, the group’s ideas
about prefabrication, flexibility and integrated technology
have influenced contemporary thinking in the architecture
field (Sadler, 2005).

While Japanese Metabolism and Archigram have explored
architectural adaptability in different ways, the 2001 Eden
Project by Grimshaw Architects offers a contemporary
example of architectural integration in natural systems.
Situated on a former clay miningsite, the project transforms
a degraded landscape into a biome system that reproduces
varied ecosystems, using materials such as ETFE panels
to optimize thermal efficiency (Grimshaw Architects,
2001). In comparison to Archigram’s speculative models,
Eden Project demonstrates the feasibility of sustainable
architecture at a large scale without compromising the
durability of its materials or its functionality in the long
run. However, the project does not directly implement
metabolic concepts but rather adopts a strategy more
closely related to biomimicry then that of a regenerative
architecture proposed by this paper.

By comparing these examples, it is observed that the
Nakagin Capsule Tower has failed in applying the principle
of modularity, Archigram was left as a theoretical concept
and Eden Project is a viable example of integrating
architecture within its environment but lacks other visible
metabolic characteristics. This contrast underlines the
challenges of adaptive architecture but also the necessary
directions for the future of metabolic architecture. To
highlight as such the most evident advantages of modern
metabolic architecture one would include adaptive
materials which can improve architecture's durability
and reduce ecological impact, biomimetic strategies

288 Spatii dinamice. Interfete arhitecturale / Dynamic spaces. Architectural interferences. Argument 17/2025



care ofera solutii inovatoare pentru constructii durabile
si integrarea tehnologiilor digitale care permit structuri
receptive ce reactioneaza la stimulii mediului in timp real.
Pe de alta parte, unele limitari si provocari ale conceptului
propus include implementarea la scara larga, dependenta
de infrastructurile de intretinere care limiteaza viabilitatea
in timp si costurile ridicate ale materialelor biomimetice
si tehnologiilor receptive. Tn aceasta luming, markerii
speculativi propusi in lucrarea de fata exploreaza
posibilitatea unei arhitecturi interconectate, scalabile.
Aceste modele incearca sa depaseasca limitele identificate
propunand o viziune care combina sustenabilitatea
ecologica cu adaptabilitatea arhitecturala. Analiza propusa
demonstreaza ca atare ca, desi arhitectura metabolica
are baze istorice solide, implementarea ei in scenarii de
viata reala ramane o provocare. Studiind atat exemple
istorice, cat si unele contemporane, se poate concluziona
ca viitorul arhitecturii metabolice necesita o abordare
integrata care combina modularitatea, biomimetica si
tehnologiile receptive intr-un cadru operational viabil.

Concluzie.
Spre o monumentalitate distribuita

Studiul propus a explorat arhitectura metabolica ca sistem
dinamic si adaptativ, capabil sa raspunda provocarilor
ecologice globale. De la prototipuri speculative propuse ca
o retea descentralizata de interventii arhitecturale pana la
analiza precedentelor istorice si contemporane, lucrarea
demonstreaza necesitatea unei schimbari de paradigma in
gandirea arhitecturala. Arhitectura nu mai poate fi vazuta
ca o entitate statica, ci trebuie sa Tmbratiseze cresterea,
transformarea si interconectivitatea pentru a armoniza
mediul construit cu procesele evolutive ale Pamantului.
Analiza exemplelor precum Nakagin Capsule Tower,
conceptele vizionare ale grupului Archigram si modele
mai recente precum Eden Project, Climate for Culture sau
proiectele lui Neri Oxman, au evidentiat atat contributiile,
cat si limitele designului adaptiv. Desi materialitatea,
modularitatea si flexibilitatea au fost teme centrale in

which offer innovative solutions for sustainable building
and integration of digital technologies which allow for
responsive structures that react to environmental stimuli
in real time. On the other side, some limits and challenges
would include large scale implementation, dependence on
maintenance infrastructures that limit viability over time
and high costs of biomimetic materials and responsive
technologies. In this light, the proposed speculative
markers within this paper explore the possibility of an
interconnected, scalable architecture. These models try
to surpass the limitations identified by proposing a vision
which combines ecological sustainability with architectural
adaptability. This analysis demonstrates as such, that
even though metabolic architecture has solid historical
foundations, its implementation in real life scenarios
remains a challenge. By studying both historical and
contemporary examples, one can conclude that the future
of metabolic architecture requires an integrated approach
which combines modularity, biomimetics and responsive
technologies within a viable operational framework.

Conclusion.
Towards a Distributed Monumentality

This paper has explored metabolic architecture as a
dynamic and adaptive system, capable of responding
to global ecological challenges. From speculative
prototypes proposed as a decentralized network of
architectural interventions to the analysis of historical
and contemporary precedents, the paper demonstrates
the necessity of a paradigm switch within architectural
thinking. Architecture can no longer be seen as a
static entity but must embrace growth, transformation
and interconnectivity in order to harmonize the built
environment with the Earth’s evolutionary processes. The
analysis of examples such as Nakagin Capsule Tower, the
visionary concepts of Archigram and more recent models
such as Eden Project, Climate for Culture or Neri Oxman’s
projects, have highlighted both the contributions and the
limits of adaptive design. While materiality, modularity
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cadrul acestor proiecte, ele nu au putut sa raspunda
complet la complexitatea schimbarilor ecologice la scara
planetara. Modelele speculative discutate in lucrare
continua aceste eforturi propunand o infrastructura
arhitecturala distribuita planetar in care fiecare marker
raspunde dinamic la conditiile locale, contribuind, de
asemenea, la un sistem global mai larg de monitorizare
si adaptare. Cele trei regiuni analizate, Volcan Cayambe
in Ecuador, Bazinul raului Congo in Republica Congo si
Kepulauan Riau in Indonezia exemplifica diversitatea
scenariilor climatice in care arhitectura poate deveni un
instrument activ de regenerare ecologica. in fiecare dintre
aceste contexte, solutiile arhitecturale trebuie sa devina
specifice locului, integrand principii de biomimetism,
materialitate ecologica si design durabil. Conform
cercetarilor lui Ichioka & Pawlyn (2021), arhitectura trebuie
sa depaseasca ideea de reducere a impactului ecologic si
trebuie sa adopte, in schimb, strategii care sa regenereze
mediul si sa creeze sinergii intre ecosistemele naturale i
mediul construit. Astfel, arhitectura metabolica trebuie
sa functioneze nu doar ca un sistem adaptativ, ci si ca un
mecanism activ de restaurare ecologica si optimizare a
resurselor. Provocarile raman semnificative in traducerea
conceptelor speculative in solutii reale, insa, aceasta
lucrare evidentiaza potentialul arhitecturii adaptive de
a inspira inovatie si colaborare interdisciplinara. Prin
propunerea teoretica prezentata, articolul ofera un
instrument conceptual pentru reinterpretarea arhitecturii
ca proces metabolic si contextual, cu ajutorul careia
transformarea devine un element esential in relatia
mediu - spatiu construit. Markerii propusi nu sunt doar
un raspuns la impactul ecologic al activitatilor umane,
ci reprezinta o viziune a transformarii care redefineste
relatia dintre om, mediu si structurile pe care le creeaza.
Aceasta cercetare propune ca atare o reevaluare a rolului
arhitecturii in mediul actual si sugereaza ca aceasta devine
un catalizator in regenerarea planetara si in conturarea
unui viitor sustenabil.

and flexibility have been central themes within these
projects, they were unable to completely respond to
the complexities of ecological changes at a planetary
scale. The speculative models discussed within the
paper continue these efforts by proposing a distributed
architecture infrastructure where every marker responds
dynamically to local conditions while also contributing to
a larger global system of monitorization and adaptation.
The three analysed regions, Volcan Cayambe in Ecuador,
Congo River Basin in the Republic of Congo and Kepulauan
Riau in Indonesia exemplify the diversity of climatic
scenarios in which architecture can become an active
instrument of ecological regeneration. Within each of
these contexts, the architectural solutions must become
specific to the place, integrating principles of biomimicry,
ecologic materiality and sustainable design. Supported
by the research of Ichioka & Pawlyn (2021), architecture
must go beyond simply reducing ecological impact and
must adopt strategies that regenerate the environment
and create synergies between the built environment
and natural ecosystems. Thus, metabolic architecture
must function not just as an adaptive system but as an
active mechanism of ecological restauration and resource
optimization. Challenges remain significant in translating
speculative concepts in real solutions; however, this paper
highlights the potential of adaptive architecture to inspire
innovation and interdisciplinary collaboration. Through this
theoretical proposal, the article offers a conceptual tool for
reinterpreting architecture as a metabolic, contextualized
process, with the help of which transformation becomes an
essential element in the relationship between architecture
and the built environment. The proposed markers are
not just a response to the ecological impact of human
activities but represent o vision of transformation which
redefines the relationship between man, the environment
and the structures they create. This research proposes
as such a reevaluation of architecture’s role within
today’s environment and suggests it becomes a catalyst
in planetary regeneration and in shaping a sustainable
future.
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