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The ancient agora was 
a public space where 
many democratic and 
philosophical values 
were developed 
throughout the history. 
Nowadays, economic 
crisis and climate 
change have caused 
shrinkage and 
degradation of the 
Greek public space. 

Make public space liveable and
regain people's interest in public realm

Optimize accessibility and comfort 
through urban design

Concept
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An iterative process of 
analysis and evaluation 
of the climate and the 
space was followed to 
reach an integrated 
design approach. 

Outdoor comfort Urban design OptimizationClimate Analysis
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Constitution square is 
the central square of 
Athens and is located 
in front of the Greek 
Parliament. It is a 
space of high historical 
importance for Athens’
residents, because the 
first Constitution of 
Modern Greece was 
signed there. 

Athens – Context – Site 



CLIMATE RESPONSIVE URBAN DESIGN | 15.09.17 BY  |   IOANNIS KARAKOUNOS MENTORS  |   RAPHAEL LAFARGUE, KRISTINA VON BOMHARD

The site is a meeting 
place for social 
activities, a touristic 
spot and an important 
transportation hub for 
Athens. 

A 3D model of the site 
was created for the 
microclimate analysis of 
the space.

Site - Model 
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High temperatures 
(over 35 °C) can be 
developed in the 
summer period, and in 
combination with other 
parameters (solar 
radiation, humidity, wind, 
etc.) can lead to high 
heat stress of the 
people. 

View of the space from 
east (left) and west 
(right). 

Constitution Square, Athens
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The climate analysis 
was conducted based 
on data of 2016 from 
the National 
Observatory of Athens 
(NOA). This data was 
selected because of the 
proximity of NOA 
weather station to the 
Constitution Square (1 
km) compared to the 
available IWEC file 
weather station (8 km). 

IWEC20

Site
NOA

National Observatory of Athens Weather Station (NOA)
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Athens is characterized 
by hot-summer 
Mediterranean climate. 
1st May to 30th of 
September was chosen 
as the focus period of 
the analysis. A generic 
outdoor comfort study 
was also conducted 
regarding the selection 
of the focus period for 
the design.

Climate analysis – focus period
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How environmental 
factors influence the 
usage and occupancy
of a space?

Outdoor comfort
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Outdoor thermal comfort 
is influenced by air 
temperature, humidity, 
radiation, wind 
conditions, as well as 
activity and clothing of a 
person. 

Universal Thermal 
Climate Index (UTCI) 
combines all the 
aforesaid parameters to 
evaluate the thermal 
sensation of man.

Outdoor comfort analysis
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The worst case 
scenarios for each 
period were simulated 
for the evaluation of 
outdoor thermal comfort. 
Consequently, summer 
was selected as the 
focus period for the 
design.

Outdoor comfort – period analysis

Focus Period (summer): 01 May – 30 Sept.
Hours: 08.00 – 21.00
Total hours: 1989

Winter and shoulder period: 01 Oct. – 30 Apr.
Hours: 08.00 – 21.00
Total hours: 2756
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For the evaluation of the 
outdoor thermal comfort 
conditions, software 
simulations were 
performed regarding 
solar radiation and 
wind.

Solar Radiation

WindPedestrian flows*

Existing situation



CLIMATE RESPONSIVE URBAN DESIGN | 15.09.17 BY  |   IOANNIS KARAKOUNOS MENTORS  |   RAPHAEL LAFARGUE, KRISTINA VON BOMHARD

The design 
interventions were 
proposed considering 
the microclimatic 
characteristics of the 
plaza, aiming also to 
improve the 
accessibility and create 
a vibrant space in the 
center of the city.

Proposed design strategies

Water mirror

Tree alley

Water surfaces

Operable shading 
+ Ev. cooling

+ Pavement albedo increase
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Outdoor Comfort Analysis - Existing design
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The outdoor thermal 
comfort analysis of the 
existing design was 
conducted for the focus 
period (1 May-30 
Sept.) and occupancy 
hours (08.00-21.00) 
concerning four 
representative points 
in the space.
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Simulations of the 
proposed design 
showed that the 
interventions could lead 
to a reduction of heat 
stress up to 65%, 
creating a comfortable 
outdoor environment. 

Outdoor Comfort Analysis – Proposed design
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C o n c l u s i o n s

A t t h i s w o r k , a c l i m a t e r e s p o n s i v e d e s i g n a p p r o a c h w a s p r e s e n t e d b a s e d o n o u t d o o r

t h e r m a l c o m f o r t a n a l y s i s a n d i n v e s t i g a t i o n o f d i f f e r e n t d e s i g n s t r a t e g i e s f o r a n

o u t d o o r p u b l i c s p a c e i n A t h e n s .

T h e s e i n t e r v e n t i o n s a i m t o i m p r o v e t h e a t t r a c t i v e n e s s o f t h e s p a c e , i n c r e a s e i t s

v i b r a n c y , b o o s t t h e l o c a l m a r k e t , e n h a n c e t h e i n t e r a c t i o n o f t h e p e o p l e a n d l e a d t o

a n u r b a n r e g e n e r a t i o n , b r i n g i n g a g o r a b a c k a t t h e p l a c e i t w a s b o r n .
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I would like to express 
my deep gratitude to all 
the staff of Transsolar for 
their inspiring ideas and 
willingness to help in any 
phase of this project. 

By far the greatest and most admirable form of wisdom is that needed 
to plan and beautify cities and human communities.

Socrates (470-399 BC)

Thank you!


