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Abstract 
 
How does the increased complexity in the design process affect architectural thinking? Can we shift the 
nature of design towards the integration of sustainable design strategies?  Nowadays, the combined 
effects of urbanization, global climate warming and the continuous increase of human flow give rise on 
a decrease of the air quality as well as an increase in temperature, aesthetic and noise pollution. While 
human presence has a significant impact on the urban environment, the urban conditions radically 
affect the qualities of the design at micro and macro scale. The current study demonstrates that 
architectural and urban design can be largely influenced by environmental variables that radically alter 
the urban conditions. Influenced by combined inputs, activity and deliverables, design can be seen as a 
decision – focused process that offers the opportunity to connect conceptual complexity with scientific 
data. 
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INTRODUCTION 
 
How does the visualization of urban climate factors transform the flow of decisions in the architectural 
design process? Is it possible to create architecture that respires, by maintaining a constant energy 
exchange with the outside world [1]? Urban climatology generates sensed data, which can contribute to 
descriptive climatic studies and determine parameters for model and experimental techniques [2]. 
Urban open sourcing provides a huge pool of climate factors and triggers the creation of a new model 
for engaging designers with complex scientific data. Notwithstanding the abundance of climate data 
and tools for urban data modeling, designers with no specific knowledge on environmental analysis do 
not enter in the process of translating data into design parameter as ‘it takes many hours just to know 
where to start’ [3]. Moreover, there is not enough research depicting the percentage of designers using 
the available data sets to reshape their proposals. 
Here, we demonstrate that less data wins over big data. In that sense, the filtering and right 
visualization of climate factors constitutes a significant part of the architectural design process. Open 
sourcing the city provides a valuable set of data available directly to city users, designers and 
environmental experts. However, the abundance of data is not enough to promote data-driven design 
methods, as it confuses architects and planners and renders the design process even more complex and 
difficult. Intelligent cities miss the opportunity to mobilize technologies, making them invisible and 
putting them in command rather than in dialogue with the users [4]. However, open source city 
provides users with an excessive amount of data that has to be filtered in many ways before being 
adapted to the design process. The scope of this experimental study is to examine the degree to which 
designers can incorporate simple climate data into their design proposals as well as to estimate the 
contribution of each parameter to the design process. The conducted experiment forms a case study in 
the context of designing an interactive online platform for architects, citizens and decision-makers, by 









Validation of temperature, humidity and air pollution was achieved by comparing data captured 
through fixed and portable sensors at the four fixed points of the city block.  
The captured data is interactively visualized and processed through the Processing GUI, giving the 
possibility to the designers to ‘extract’ visual data of different points of the case study area and save it 
easily in picture format. Through thermal imagery, elevation captures are translated into .gif format 
files that depict the transformation of surface temperature over time. Data processing allows designers 
to create a climate ‘snapshot’ of the case study area to superimpose on their preliminary design 
proposal and calibrate the design concept with the streamlined scientific input. 
 
EXPECTED RESULTS 
 
By creating an interactive map of the urban tissue, we intend to break through the barrier of complexity, 
providing the students with the results directly linked to the architectural design process. This enables 
to overpass the step of determining which sets of data can be useful to the design proposal. Instead, 
they have the chance to adjust the design proposal, or even create evaluation criteria related to the 
energy efficiency to the preliminary design, based on the data acquired. 
However, non-experts are not able to decipher data linked to environmental parameters. Given the fact 
that a small fraction of the Architectural Studio students volunteered to participate to the field exercise, 
it is expected that the team of students involved in the mapping process will achieve the maximum 
calibration between architectural design and scientific data. Understanding the issues of climate 
requires a minimum exposure to the mapping process at a preliminary stage of the design. 
We also expect to witness a big percentage of slight transformations to the core design and small 
‘green’ interventions at a small scale. Even if designers have the essential data at the right time, they 
experience difficulties in fully integrating the climate data into the design process, since the proposal, 
even at its preliminary stage, has solved a big number of complex parameters. Designers often convert 
a sustainable strategy into the main axis of the design proposal early in the design process. As a result, 
when integrated at a more advanced level, the environmental parameters tend to alter the materiality of 
the suggested volumes, the greening of roofs, or the integration of solar panels. Although these 
strategies contribute to a more energy-efficient solution, they are effective only if integrated early and 
intelligently into the design process. 
 
CONCLUSION AND FURTHER APPLICATION 
 
This experiment shows how innovation in design process facilitates a link between multidisciplinary 
approaches of design, with a growing control over design optimization techniques and over a 
substantial improvement in building quality. The process of capturing the essential data in combination 
with the valid representation of the acquired data could shape a powerful key tool for architects. The 
tool could also provide experts and non-experts with links to more detailed information, offering a 
deeper understanding of the urban climate conditions. In order to leverage the full potential of this 
strategy, more experiments have to be conducted across students, young and experienced designers, as 
the ability to incorporate scientific data is directly linked to design experience. Sustainability is a 
concern that should be addressed on every architectural project, so it is important to refine the complex 
process of interpreting the environmental effects on a site. 
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