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UHI behaviour in three Australian Cities
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Melbourne UHI
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Sydney UHI winter

Sydney UHI Winter
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The Urban Heat Island (UHI) effect
Energy (heat) imbalance in
the built environment i i

Solar Gain Anthropogenic Add-on

Main Contributors

Urban Structure

Urban Cover Urban Fabric
& : &
Surface Materials Lack of Landscape

&
Morphology

&
Human Activities

Spatial Aspect Ratio Shortage of Urban Greenery Air-conditioning
Urban Orientation Building Envelope Materials Transportation
Sky View Factor Dark Textures Energy Consumption
Shadow Patterns Heat-absorbing surfaces Waste Heat

Planning Parameters Design Parameters Behavioral Parameters

RAL T This Research Focus ......... .’

Social Impacts of the UHI effect
Quantities and Quality of Public Space
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RQ1 : -
. What outdoor behavioural patterns are sensitive to heat stress in public HIAESENSItIVE

behavioural
space and to what extent do they correlate with spatial thermal variables? patterns

Heat-resilient

Yoyl \What physical attributes make public space resilient to heat stress and to Sulsie e

what extent do heat-sensitive outdoor behavioural patterns (subject of RQ1) alter
with these variables?

Adaptation
strategies

MOER  What adaptation strategies can enhance thermal resilience in public space?

1 L
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Solar Radiation
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Waste Heat
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Dark, Hard and High Thermal Capacity Surfaces

Light, Permeable and Low Thermal Capacity Surfaces Conduction
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Cooler Micro Climates Warmer Micro Climates
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Spatial Thermal Resilience
and Urban Greenery
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max-min

Annual variation of surface temperature in five precincts of Sydney,
Landsat 7- ETM+ (2008-2009)
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Kings Cros | | il iy L7 v Urban precincts with more greenery are
FEEE ' - : more resilient to hotter temperatures
(10-20 per cent more greenery can
decrease the surface temperature up to
1.5 degrees centigrade in the precinct

scale).
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Activity Thermal Resilience
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* There are Critical Thermal Thresholds for heat-sensitivity in public spaces.
These CTTs vary from 28°C to 32°C in different public spaces.

e Optional activities (sitting, standing, eating, playing and sport) are highly
sensitive to heat stress in public space and start to fade after the public space
reached its thermal threshold.

* Necessary activities (walking between home and work or for daily shopping)
have more resilience to heat stress and have a higher thermal sensitivity
threshold than optional activities in public spaces with a diversity of supportive
land uses

* Necessary and optional activity patterns are shifting towards shadowed places
in higher temperatures.

e Social activities (group activities, cultural activities such as music playing) are
more sensitive to time and organisational adjustments than heat stress,
nevertheless, still follow necessary activities thresholds.
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e Validating findings and further data analysis at Federation Square,
Darling Quarter and Hajek Plaza

* Data analysis of public surveys

* Micro-climate and simulation and thermal-resilience prediction for
three scenarios in 2070
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