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Representative concentration Pathways

  



https://ig.ft.com/sites/climate-change-calculator/

  

https://ig.ft.com/sites/climate-change-calculator/


Local Changes Given by Climate Change
(Arpae Emilia Romagna - Italy)

  



Breaking Planet Boundaries
(Stockholm Resilience Center)
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Thank you so much 
Mrs. Brundtland

"Sustainable development is development that meets
the needs of the present without compromising the ability 
of future generations to meet their own needs.“ 

No, it’s not enough. And if it was nothing but an oxymoron?



From Sustainable to Regenerative



The 10 Scales of Architecture of Climate Change

1) Mesoscale

2) Large District

3) Block

4) Outdoor

5) Outdoor / Indoor

6) Building Form 

7) Facade design

8) Retrofit 

9) the issue of insulation

10) Personal Devices

  



1) MESOSCALE







2020 at 16:00 



2050 



Resiliency Gap 



Aerial view of Venice (a); San Polo in de' Barbari illustration (1541) (b); view of San Polo (c); SS. Giovanni e Paolo in de' Barbari 
(1541) illustration (d); view of SS. Giovanni e Paolo (c).

Venetian Campi Resilience to Climate Change
Complex case. Geometrically and Thermodynamically



San Polo PET 
h:10 h:13 h:16

Santi Giovanni e 
Paolo PET h:10

Thermal Resilience: Current (2020) and projected scenario (2050) PET delta

h:13 h:16



Building Resilience
average outdoor temperatures in 2050 (avg. 6°C), all the fabrics maintain relatively low indoor temperatures (avg 0.7°C, range 2°C)
the higher the urban fabric compactness, the lower the frequency of high indoor temperatures 



2) LARGE DISTRICT



EPFL Campus Regenerative Design Tools Development
Complex case. Geometrically and Thermodynamically



Development of CitySim: Meso-scale Simulation Tool 
Cisbat 2018
 



Citysim - Surface Temperature
Date: 19-08 Time: 15:00



What will happen in 2039 as compared to today 

Difference in Heating Demand for 2039 Difference in Cooling Demand for 2039 



3 Urban BLOCK



Malaga 

Emanuele Naboni,
PhD, Associate Professor

Institute of Architectural Technology, The Royal Danish Academy,
 School of Architecture, Copenhagen, Denmark

 





Changes Given by Climate Change

  

copyright Climate Change and Biodiversity



Towards multiple Regenerative Performance Integration
with TUM and Pietro Florio 



Comparison with Future Weather Files 

Cold Month Typical Spring Month Hot Month 



UTCI Variation in Hot Week (2018/55/85)  

2018 2055 2085



Energy Use Intensity and Climate Change



4) OUTDOOR 



The Livestock Grasshopper Plugin 
with Christian Kongsgaard 

-







The Livestock Grassopher Plugin 
Christian Kongsgaard 

-



The Livestock Grassopher Plugin 
Christian Kongsgaard 

-



Climate Cycling in Copenhagen
With TU Munich and TU Delft



Sensing Copenhagen Microclimates trough combined measurements and 
modelling
With TU Munich and TU Delft



Information Visualization and Workflow











5) OUTDOOR / INDOOR



Functionalist Nordic Houses and Recent Houses





Erskine’s Box; North Vestibule/ Double door





Korsmo’s Planetveien House (West facing deck)







Korsmo’s Planetveien House; Fireplace; radiant floor heating



Aalto’s Helsinki House 





Henning Larsen’s Adaptable House 



Operational and Embodied Energy over 50 years



Operational and Embodied Energy over 50 years

















The atmospheric effects of architecture are often a consequence of the design 
process rather than a methodology.
With Aimee Desert (KADK)







6) BUILDING FORM



Playing with new climatic extremes
BIG – FarOer Educational Center









creation of dynamic visual relations from inside to outside and vice versa 



linking to the outdoor 





7) FACADE



Embrace Climate Change
Oakland Cathedral with SOM



Biophilic Design 
Oakland Cathedral with SOM
Example of Regenerative interior dynamics 
It stimulates physiological comfort and connection to outdoor









Climatic variations
Lavazza, with Cino Zucchi







Ever Changing Thermal Conditions 
Lavazza Headquarter, with Cino Zucchi





Manipulated Variables
Façade Layout - Proposal 2



KADK Daylighting Room Digital Model.



Facade as an Outdoor and Indoor Climate Giver



LadyBug Customized Scripts (8 simulation tools invoked) 

Daylighting Script Indoor Thermal Script MRT Outdoor Script



Facade as an Outdoor and Indoor Climate Giver. Systematic Studies 
Thermal Emittance (0.1 - 0.9) Solar Reflectance (0.1 - 0.9) 





Research by Design. Geometry and Climate Change
with University of Cyprus and University of Camerino





Facade Geometry and Climate Change



today

2080



today

2080



today

2080



8) RETROFIT



The issue of today Retrofit
Future Climate Resilience Through Informed Decision Making in Retrofitting Projects

Jonas Manuel Gremmelspacher, Julija Sivolova, Emanuele Naboni, Vahid M. Nik

1, Aarhus, Denmark; (b) Case 2, Copenhagen, Denmark; (c) Case 3, Stuttgart, Germany; (d) 
Case 4, Stuttgart, Germany.



The issue of today Retrofit





9) INDOORS













10) PERSONAL DEVICE







PERSONAL PROTOTYPES  
Design of 210 prototypes placed globally
with David Garcia (KADK)



http://www.youtube.com/watch?v=5kNCIootTWE


http://www.youtube.com/watch?v=RhcJQpJit3k


http://www.youtube.com/watch?v=az6tFOJ_bVU


Amazon: Malaria proven - thermally comfortable units



Gobi Desert: Purified Air systems



Amazon: thermally adjusted windows with seedless plants



Alaska: Carbon Positive Sustainable Protein Production





Main Messages 

Climatic Adaptation can be pursued at different scales

Its possible to interplay with climate change as a value for multiple co-benefits 







download the open access book:
go to ResearchGate
go to Emanuele Naboni

Let’s be in touch!

instagram:
emanuele_naboni_climate

or email: 
emanuele.naboni@gmail.com


