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~ Anurban heat island (UHI) is an
urban area or metropolitan area
that is significantly warmer than its
surrounding rural areas due to
human activities
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What is an urban heat island?

A majority of Americans

live on islands.

https://www.youtube.com/watch?v=0Wevbkcg43g
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The intensity of UHI over more than 30,000 world cities
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Why?

Widespread overbuilding

Bituminous surfaces

Reduced green areas

Vehicle emissions

Heating and air conditioning systems

The building reduces the dispersive effect of the wind

The vertical surfaces reduce the dispersion due to radiation
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The higher temperatures of urban heat islands can be attributed
to human activity, particularly changes in land surfaces

Urban development requires the use of significant amounts of
concrete and asphalt for roofing purposes and for paving
sidewalks and roads

These materials have bulk thermal properties that absorb more
solar radiation than surfaces found in rural areas

- These materials have different surface radiative properties,
‘ which means that they emit energy such as thermal radiation or
heat
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Urban Heat Island

A
— T~
Superficial
. t i
High temperatures of urba ' QARRESS Eompared to rural Warmer air in the urban context than in rural areas, highlighted by isothermal
~___areasyewidenced by thermographs mans

Layer of low air and warmer than the inhabited area High air cover above the highest roofs,
between the ground and the top of the buildings extended for 1-2 km
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Metropolitan City

Medium density city

Urban suburbs and parks

Rural agglomerations

Natural areas not anthropised
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Andamento Always present day and night Almost absent during the day
More intense during the day and in summer More intense at night and in winter
It varies a lot in space and time It varies little
Trend Day:10-15°C Day:1-3°C
Night: 5-10°C Night: 7-12°C
Detection Remote sensing indirect measurement Direct measurement of weather and mobile stations
Results Thermal images Isothermal maps, temperature graphs
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e Surface Temperature (Day)
==== Air Temperature (Day)
= Surface Temperature (Night)
====  Air Temperature (Night)

Temperature

Rural Suburban Pond Warehouse Urban Downtown Urban Park Suburban Rural
orindustrial Residential Residential

Daytime temperatures: they vary greatly with the type of surface. The air temperature varies little
Night temperatures: they are higher on urban surfaces, the air temperatures follow their trend
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Vegetation
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Dimensions and spacing
of buildings affect the
phenomenon:

Wind speed

Incident solar radiation
Reflected solar radiation
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Main aspects

Urban surfaces
Thermal properties of materials

Reflectivity (Albedo) ability of the material to reflect solar radiation

Thermal emissivity: ability of the material to emit heat

** =) Summer sunny day, Plot A
Thermal capacity: ability of a material to store heat a0
Permeability: porous materials cool when the air passes through ?
Solar reflectance index ASTM E1980-01 £ &
Time
- | |
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Urban surfaces
Thermal properties of materials
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Cagliari:
thermal imaging camera (Seek Pro 640 x 480, aperture 32 °) mounted above the wing of a small plane flew over the city of Cagliari, continuously capturing the temperature of the
areas crossed (each frame frames 180 x 130 m)
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Survey date: 17.10.2017 at 16.00

Duration: 33 '42' ' Aircraft 'Seek Pro' thermal camera
Temperature range -40 ° C + 330 ° C.

Anti-vibration rubber layer

640 x 480 pixel matrix

32 ° opening

Size of the framed area per frame approximately 180m x 130m
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Route length of about 70 km Altitude of about 300 s.l.m. Speed of 80 knots (148 km / h) Air temperature about 20 ° C
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The weighted average of the respective temperature values in the different areas was calculated for each type of surface:
T°pj [°C] =

o My D
Aijm2]=ithsi om A, area

Ti,j [°C]= surface temperature I-th, zone j-th
m= number of j-th study areas
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Various mitigation tools and Actions HOT
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