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What is bio-digital 

Architecture?
 

::



Bio-digital architecture pioneers the convergence of digital cultures and 

ecologic thinking. In bio-digital architecture the natural landscape and 

its living organisms become generative forces in shaping the future of 

architecture.

The Synthetic Landscape Lab is part of an international community of 

knowledge and practice pioneering the field of bio-digital architecture. 

This includes London-based EcoLogicStudio, led by Prof. Claudia 

Pasquero and Dr. Marco Poletto, and the Urban Morphogenesis Lab at 

the Bartlett School of Architecture. 

At the Synthetic Landscape Lab you are joining a collaborative 

practice that integrates academic research and a project-based 

approach, and together we are pushing the boundaries of design 

innovation, proposing new scenarios for sustainable, biodegradable, 

metabolically circular architectures. 



@ H.O.R.T.U.S XL Astaxanthin.g by ecoLogicStudio (Prof. Dr. Claudia Pasquero and Dr. Marco Poletto), 2019

Bio-digital architecture that is receptive to microbial life



@ Photo. Synthetica Tower Linz by ecoLogicStudio (Prof. Dr. Claudia Pasquero and Dr. Marco Poletto), 2019



@ Air Bubble | air-purifying eco-machine by ecoLogicStudio (Prof. Dr. Claudia Pasquero and Dr. Marco 
Poletto), 2021



@ Otrivin AIRlab by ecoLogicStudio (Prof. Dr. Claudia Pasquero and Dr. Marco Poletto), 2022

Urban laboratory for converting air pollution into products



@ Otrivin AIRlab by ecoLogicStudio (Prof. Dr. Claudia Pasquero and Dr. Marco Poletto), 2022

Biopolymer for 3D-printing
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The Alpine region as a 

bio-digital territory for 

architecture innovation

::



::

At the Synthetic Landscape Lab we have 

observed over recent years how the Alpine 

region has become a poignant reflection of the 

effects of global climate change.

We have filmed the striking phenomenon of 

retreating glaciers and we have mapped their 

microbiome, revealing human’s historical impact 

on it. 

::



February 2023 February 2022 February 2021 February 2020 February 2019

@ Eco Ski, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.

Mapping of Retreating Snow Area



@ Drone Ecologies, Diploma Project from Synthetic Landscape Lab, 2019.

Landscape Shaped by Water Flowline



@ Drone Ecologies, Diploma Project from Synthetic Landscape Lab, 2019.

Landscape Shaped by Water Flowline



::

Glaciers’ dissolution is not only symbolic of drastic global 

changes taking place but it is also releasing a unique diversity 

of ancient contaminants and it is fuelling an intense and 

entirely new metabolic activity. 

Bio-organic growth manifests itself in the unique coloration of 

the snow, as well as in the unexpected qualities of the bacteria 

colonies proliferating within the melting crystals.  

::



@ Aqua Terra Nivalis, Master Project from Synthetic Landscape Lab, 2023.

Speculating the Future of Alpine Region



@ Aqua Terra Nivalis, Master Project from Synthetic Landscape Lab, 2023.

Speculating the Future of Alpine Region



@ Aqua Terra Nivalis, Master Project from Synthetic Landscape Lab, 2023.

Speculating the Future of Alpine Region



::

The circular metabolism 

of the architecture of 

bio-degradability
 

The aim of the studio is to recognize the opportunities offered 

by these accelerated manifestations of alpine life to design 

architectural habitats able to support the continued human 

and non-human inhabitation of these landscapes.

::



@ Workshop at Obergurgl, Synthetic Landscape Lab, 2023

Bio-degradable Prototype 



::

 

The aim of the studio is to recognize the opportunities offered 

by these accelerated manifestations of alpine life to design 

architectural habitats able to support the continued human 

and non-human inhabitation of these landscapes.

::



@ Workshop at Obergurgl, Synthetic Landscape Lab, 2023



::

These metabolically circular architectures shall be 

biologically receptive and materially fully biodegradable.  

 

Taking advantage of the possibilities offered by 3D printing 

technologies and bio-printing craftsmanship the 

architecture of bio-degradability will be capable of 

growing into landscapes of “bio-degradability” thus 

establishing a productive symbiosis with the alpine territory.

::



@ Workshop at Obergurgl, Synthetic Landscape Lab, 2023

Landart Project: Landscape of Bio-degradability



::

The new typologies 

of the architecture of 

bio-degradability.
 

::



::

 

The pioneering architectures of bio-degradability will influence 

the future evolution of the Alpine region and its industries, 

proposing new building typologies, social and economic 

activities: building heritage conservation, renewable energy 

production, sustainable farming and eco-tourism.

::



Mycelium infused fabric structure and building heritage conservation   

@ Airvista, Master Project from Synthetic Landscape Lab, 2024



@ Airvista, Master Project from Synthetic Landscape Lab, 2024

Mycelium infused fabric structure and building heritage conservation   



::

 

To achieve this goal the studio will engage the notion of 

architectures of bio-degradability at multiple levels: 

As a design philosophy, in the context of advanced landscape 

architecture.

As a collection of material processes affecting human, animal, 

mineral, microbiological and digital systems and ecosystems. 

As an emerging bio-economy of carbon re-metabolization, 

carbon capturing, carbon trading and carbon offsetting, capable 

of supporting future and continues life in the region.

::



@ Harnessing Algae´s Potential, Bachalor Thesis Project from Synthetic Landscape Lab, 2024

Micro algae integrated system and renewable energy production 



Synthetic crystalisation and eco-tourism 

@ Eco Ski, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.



@ GAN.OS.101, Master Thesis Project from Urban Morphogenesis Lab, UCL, 2021

Advanced Landscape Architecture



@ GAN.OS.101, Master Thesis Project from Urban Morphogenesis Lab, UCL, 2021
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Design method and 

bio-digital workflow

Our creative process involves a tran-scalar approach and 

the most advanced design application of Artificial 

Intelligence, 3d scanning, biotechnology, satellite 

monitoring, robotic 3D printing and bio-polymer 

craftsmanship. 

::



::

MICROSCOPIC SCALE

Microbiome and Bio-technics

::



Sample Collection, Moss

@ Green Ground, Bachalor Thesis Project from Synthetic Landscape Lab, 2024



Microscopic Observation, Moss

@ Green Ground, Bachalor Thesis Project from Synthetic Landscape Lab, 2024



Microbial Cultivation, 
Mycelium

@ Strands of Relationship, Bachalor Thesis Project from Synthetic Landscape Lab, 2024



3D Scanning, Lichen

@ EcoGenesis, Master Project from Synthetic Landscape Lab, 2024
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MESO SCALE

Architectures of Biodegradability

::



Computational 
Modeling

@ Terra Spongia, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.



Robotic 3D Printing

@ Prototyping Course, Synthetic Landscape Lab, 2024



::

MACROSCOPIC SCALE

Landscapes of Biodegradability

::



::

Methodology
ESA Mapping

::

Satellite Analysis

@ D3 Seminar, Synthetic Landscape Lab, 2022



::

Methodology
ESA Mapping

::

@ The Buffalo, Bachalor Thesis Project from Synthetic Landscape Lab, 2022

Satellite Mornitoring



Cycle GAN

@ The Buffalo, Bachalor Thesis Project from Synthetic Landscape Lab, 2022



::

STUDIO model and collaborative design 

approach.

We run the studio-based learning model, 

supporting cross-fertilization and multidisciplinary exchange.

::



@ Workshop at Obergurgl, Synthetic Landscape Lab, 2023



::

Biotechnology and design.

We will explore the generative intelligence of living 

organisms as analogue models for architecture and design, 

integrating it into the architectural design process.

::



@ The Organism of Bees, Diploma Project from Synthetic Landscape Lab, 2019

Bio-computation of 
Bees



::

Prototyping and generative proxy-models

Each team will research on a specific application of bio-

degradable polymers to test and prototype bio-composites, 

bio-receptive and living architectural components. 

::



Materials used:

- Wood Cuttings                  80 ml

- Dirt 60 ml

- Aga Aga

- Leaves

- Bark

Stability Rating:    3/10

Crumbles easily/ too fragile

Study 1: Study 2: Study 3: Study 4:
Study 5:

Materials used:

- Wood Cuttings 80 ml

- Dirt

- Aga Aga

- Leaves

- Bark

- Water

Stability Rating:    1/10

Doesn’t properly dry

Materials used:

- Wood Cuttings                  80 ml

- Dirt

- Aga Aga

- Leaves

- Bark

- Water

Stability Rating:    5/10

Flaky/ too fragile

Materials used:

- Wood Cuttings                     80 ml

- Dirt

- Aga Aga

- Leaves

- Sand

- Water

- Coffee grounds

Stability Rating:    9/10

Materials used:

- Wood Cuttings                      80 ml

- Dirt

- Aga Aga

- Leaves

- Sand

- Water

- Coffee grounds

Stability Rating:    6/10

Material Study

@ Green Ground, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.



Aga Aga

Water

Bark

Coffee Grounds

Sawdust Soil

Sand Leaves

Wet Mixture

Bio-polymer Printing

@ Green Ground, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.



@ Green Ground, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.

Prototyping



::

Generative Artificial Intelligence in design. 

Students learn and test new AI design workflows for 

generative machine learning, speculative architectural 

imaging and 2D image to 3D prototyping conversion.

::



Biological Experiment as Input for AI Landscape Integration

@ A°BiS, Master Project from Synthetic Landscape Lab, 2024



Digital Model as Input for AI Rendering

@ Green Ground, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.



AI Speculative Architectural Imaging

@ Green Ground, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.



AI Morphological Exploration

@ Terra Spongia, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.



@ Strands of Relationship, Bachelor Thesis Project from Synthetic Landscape Lab, 2024

AI Simulation



@ Strands of Relationship, Bachelor Thesis Project from Synthetic Landscape Lab, 2024

3D Prototyping Conversion



@ Terra Spongia, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.

3D Prototyping Conversion



::

PROJECT OUTCOMES

Architecture of Bio-degradability

::



@ Strands of Relationship, Bachelor Thesis Project from Synthetic Landscape Lab, 2024



@ MycelialAlps, Bachelor Thesis Project from Synthetic Landscape Lab, 2024



@ A°BiS, Master Project from Synthetic Landscape Lab, 2024



@ MycoHabitat, Diploma Project from Synthetic Landscape Lab, 2024



@ Collective Space, Diploma Project from Synthetic Landscape Lab, 2024



@ Terra Spongia, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.



@ Green Ground, Bachelor Thesis Project from Synthetic Landscape Lab, 2024.
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::
Articles

::

https://www.theguardian.com/environment/2021/sep/14/global-farm-subsidies-damage-people-planet-un-

climate-crisis-nature-inequality?CMP=Share_AndroidApp_Other

https://www.theguardian.com/technology/gallery/2021/sep/13/snowflakes-to-slime-mould-nikon-small-world-
photomicrography-2021-in-pictures?CMP=Share_AndroidApp_Other

https://www.theguardian.com/environment/2021/sep/13/cows-potty-trained-in-experiment-to-reduce-

greenhouse-gas-emissions?CMP=Share_AndroidApp_Other

https://www.theguardian.com/environment/2021/sep/13/meat-greenhouses-gases-food-production-

study?CMP=Share_AndroidApp_Other

https://www.theguardian.com/environment/2021/sep/07/20-meat-and-dairy-firms-emit-more-greenhouse-gas-

than-germany-britain-or-france?CMP=Share_AndroidApp_Other

https://www.bbc.com/future/article/20230322-how-climate-change-is-melting-permafrost-in-the-alps

https://www.theguardian.com/environment/2001/jan/04/globalwarming.climatechange



::
Videos

::

“Future of Farming”

Video Link: https://www.youtube.com/watch?v=lXuQKoQCtOc

“How vertical farms could take over the world”
Video Link: https://www.youtube.com/watch?v=J4SaSfnHK3I

Lecture about “Countryside, the Future” by Rem Koolhaas 

Video Link: https://www.youtube.com/watch?v=shVxB6wRHo0

“Rem Koolhaas – Countryside, the Future”. Guggenheim Museum.

Video Link: https://www.youtube.com/watch?v=eTbH5RWb66o
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