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Abstract

Urban Heat Island (UHI) is a phenomenon resulting in the increase of ambient temperature in dense areas of cities in
comparison with rural areas. UHI has been demonstrated to be relevant'in the Sydney metropolitan area, with a peak
intensity of up to 6 °C. This has the consequence of increasing of.up.to.three times the cooling demand of buildings.
With the general aim of mitigating the effects of UHI in Sydneyseveral strategies, involving the use of outdoor
surfaces with high Solar Reflectance and the use of greenery on oeutdoor surfaces at ground level and on roofs have been
implemented and tested. Moreover, the benefits due to theiadoption of mitigation technologies, in terms of reducing
both UHI intensity and building cooling demand have been predicted. Results have shown that solutions involving the
increase of the global albedo of the city demonstrate ‘the highest benefits, achieving a reduction of peak ambient

temperature of up to 3°C and of peak cooling demand of residential buildings of up to 20%.
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1. Introduction

Urban Heat Island (UH)is a well-recognized and documented phenomenon affecting cities [1-6]. UHI develops in
conjunction with climate change, resulting in an even greater increase of hot periods in urban areas than in their rural
corresponding” parts [7]"Studies performed in the last three decades have demonstrated a worldwide spread of the
phenomenon. In Europe, the average maximum UHI intensity recorded was between 0.3 °C and 6.8 °C (average of 2.6
°C), with abselute maximum peaks close to 12 °C [8, 9]. Similarly, studies performed in Asian and Australian cities
have shown how UHI phenomenon is significant, with intensities varying between 0.4 °C and 11 °C [10].

UHI has an important effect on pollution [11], and on human health [12-16]. Baccini et al. [12], analysing the
relationship between maximum daily apparent temperature and daily number of deaths for 15 European cities during the
hot period (assumed to be between 1st April and 30th September), found that, above a threshold of 29.4 °C for
Mediterranean cities and 23.3 °C for north-continental ones, an exponentially increasing excess of risk of death starts to
take place. Similar studies performed in U.S. [14] have found a similar relationship between temperature and excess

risk of mortality, with thresholds variable between about 23°C and about 26°C. Moreover, a study performed by Tan et
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