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Climate change and the built environment

	



Anthropocene? Urbanocene? Capitalocene?



Urban Heat Island
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Methodology workflow



PMV evaluation

PMV = (0.303 e-0.036M + 0.028) L

M is the metabolic rate of the human 
body

L  is the thermal load of the human 
body, depending on various concepts 
(heat transmission, respiration, sweat, 
etc.)



Urban Weather Generator

Model MechanicsModel Mechanics
The model is based on energy conservation principles and is a bottom-up building stock model. The model takes input parameters that describe urban
morphology, geometry, and surface materials. The urban morphology parameters are similar to those used for existing building energy performance
simulations. The model variables are described in detail in Model Parameters Description (uwg_parameters.php) page.

UWG has four coupled modules: the rural station model, the vertical diffusion model,the urban boundary layer model, and the urban canopy + building energy
model, and is described in detail in % The urban weather generator (http://www.tandfonline.com/doi/abs/10.1080/19401493.2012.718797#.U6XpAY1dUjQ).

The boundary conditions of the urban canopy and urban boundary layers are shown below. The model estimates building energy consumption at the city scale,
specifically accounting for the interactions between buildings and the urban environment.



Cases of study: Meditarranean climates



Cases of study

Rome sectors of Prati and Tridente Valparaiso sectors of Centre and Recreo



Valparaiso climate



Rome climate



Parameters used in UWG and TRNSYS



Mitigation/adaptation strategies

Mitigation should be addressed considering strategies that could also be adaptive.

Some researcher call this vision “Adaptigation” (Galderisi, 2015)

The benefits of adaptive/mitigative strategies are clear (Stone, 2012)

In this work we checked three strategies:



Results: parameters for comfort

PMV = (0.303 e-0.036M + 0.028) L 



Results: outdoor comfort



Results: cooling needs



Conclusions

• UHI patterns ara similar for Valparaiso and Rome
• More dense environments (Tridente and Valparaiso Centre) have

about 1-1.5 degrees more than others (Prati and Recreo)
• Green infrastructure is evaluated as the best strategy improving the

outdoor comfort while changing cool roofs and pavements is
evaluated as the best strategy to reduce cooling needs
• A combination of strategies can improve comfort in 50% and reduce 

cooling in 40%
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