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Challenges related to heat

• Heatwaves

• 70,000 excess deaths (Europe, 2003)

• Increasingly exacerbated and frequent



Challenges related to heat

• Urban Heat Island

• Up to +10°C 

• Exacerbate heatwaves



Strategies for resilience to heat

• Cool materials

• Reflect back the incoming 
solar radiation

• Cool surface and air 
temperature

Doulos, L., Santamouris, M., & Livada, I. (2004). Passive cooling of outdoor urban spaces. The role of 
materials. Solar energy, 77(2), 231-249.



Strategies for resilience to heat

• SUDs: greenery, trees



Common strategies
• Cool permeable paving

• SUDs: greenery, trees

• Water
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Strat case: strategies applied

From excess runoff

REF runoff: 67.1 mm

Dev runoff: 90.84 mm

Strat runoff:  42.2 mm



Common strategies

• It is possible to mitigate more than
one challenge at a time, by means of 
a joint consideration of them

• The result is a more resilient built
environment in marine or fluvial
contexts



Thank you for your attention!

Simona Mannucci 
simona.mannucci@uniroma1.it

Federica Rosso 
federica.rosso@uniroma1.it Design for complexity: multi-scale 

and multi-objective adaptive 
strategies and methods for 

uncertain climatic conditions
IS (10)


