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ABSTRACT

This paper focuses on urban planning strategies to adapt cities to the increasing rising of temperatures 
during summer heat waves. The main target is to investigate which configuration and distribution pattern 
of green spaces could effectively improve natural cooling of urban environments. Although the benefit 
that green areas give to natural cooling is well known, this kind of studies has hardly been carried out, 
especially at an urban scale where it is crucial to define quantities and density of green areas to ad-
dress open spaces design. To reach this goal, a methodology based on the interpretation of the statisti-
cal correlation among temperature, urban parameters and green areas configurational indicators was 
implemented and applied to the case study of the Municipality of Naples, performing all the analysis in 
a GIS. Results provide guidelines to improve natural cooling in urban areas adopting the most effective 
configuration and distribution of green areas within a densely-built context.

INTRODUCTION

Presently, climate change adaptation in urban areas is more urgent than ever since more than half of the 
world population lives in urban areas and this rate is expected to be 75% by 2050. Among the risks of 
climate change, heat waves are considered one of the most severe on cities liveability because they can 
worsen the Urban Heat Island phenomenon (UHI). According to the Fifth Report of the Intergovern-
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mental Panel on Climate Change (IPCC, 2013) heat waves are expected to grow in number and intensity 
in Europe, especially in Southern Europe Cities.

This phenomenon is extremely dangerous for human health: data on the number of deaths due to the 
European heat wave of 2003 (about 35000) make it one of the more devastating natural disasters of last 
decade (EM DAT). Projections suggest that 1-in-20-year hottest day is likely to become a 1-in-2-year 
event by the end of the 21st century in most regions (IPCC, 2013). In big cities, heat waves further in-
crease their intensity and dangerousness because of the phenomenon of Urban Heat Island (UHI). UHI 
is a thermal anomaly affecting large urban settlements where temperatures are higher than surrounding 
rural areas. The intensity of this phenomenon can be quantified as the maximum difference between the 
average temperature of urban air and the one of surrounding rural environment. The difference appears to 
be more pronounced at night than during the day. For instance, during summer periods the temperature 
difference between urban and suburban areas can range from +1 °C to +3 °C in daylight, while at night 
it can reach values ranging from +7° to +12° C (Bonafè, 2006).

The high vulnerability of Metropolitan areas to heat waves effect is due to the widespread overbuild-
ing, the prevalence of paved surfaces on green areas, the use of building materials with low ability to 
dissipate heat, the morphology of some urban tissues which obstruct natural ventilation, the huge amount 
of emissions caused by human activities (traffic, industrial plants, heating and air conditioning systems 
for household use).

Air conditioning could be no more considered the only solution to urban high temperatures and other 
mechanism of passive and natural cooling must be developed to reduce its use.

Air conditioning and other forms of mechanical cooling contribute to Greenhouse gases emissions 
(CO2 mostly), increasing energy consumption. During heat waves, UHI can produce peak demands for 
energy consumption with consequent power blackouts in metropolitan areas (Zauli Sajani et al., 2008). 
Some scholars estimated that every degree increase (K) adds a significant supply to the air conditioning 
load evaluated between 5% and 10% of total consumption (Akbari et al., 2009).

Moreover, high temperatures intensify photochemical reactions of pollutants in the air: for every degree 
of temperature over 22°C, accident by smog increases by 5% (Di Cristo et al., 2009). Urban planning 
could play a crucial role in developing urban resilience to CC effects and contribute to adaptive efforts 
but often urban planning have been used in a traditional way without considering that a new challenge 
needs new tool and new strategies.

A rethinking of urban planning and a reassessment of the discipline itself is necessary. Planners 
and researchers should focus their efforts on the development of new tools to improve cities climatic 
performances and new ways to use Ecosystem services as active urban ‘structural materials’ (ESPACE, 
2008; Matthews, 2011).

Water, sun, wind and green could be used in strategic ways to redefine urban spaces and increase 
urban adaptation to heat waves. Therefore, urban design should be more related to site, climate and na-
ture and urban planning should be provided of techniques and tools to analyze, understand and manage 
microclimatic conditions

With regard to adaptation to extreme heat events, many examples of environmental stewardship can 
be found in high-income countries. In locations with large daily variations in temperature, an incisive 
response can include upgrading homes with passive cooling system in order to reduce solar and inter-
nal heat gains, while enhancing natural ventilation or improving insulation (Holmes & Hacker, 2007; 
Roberts, 2008). Usually interventions to promote natural cooling do not go beyond architectural scale. 
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