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UHI Study in Human Scale
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This Research Focus

Social Impacts of the UHI effect

Quantities and Quality of Public Space



What outdoor behavioural patterns are sensitive to heat stress in public 

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

What physical attributes make public space resilient to heat stress and to 

what extent do heat-sensitive outdoor behavioural patterns (subject of RQ1) alter 

with these variables? 

Research Questions

RQ1

RQ2

Heat sensitive 

behavioural 

patterns

Heat-resilient 

public spaces

Adaptation 

Research Questions

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



Heat Stress, Public Space and Public Life
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Spatial Thermal ResilienceSpatial Thermal Resilience

and Urban Greenery 



Annual variation of surface temperature in five precincts of Sydney, 

Landsat 7– ETM+ (2008-2009)

ΔTmax-min





Spatial Thermal Resilience

� Urban precincts with more greenery are 

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).  

  
Precinct 

28 September 2008 1 December 2008  23 March 2009 11 June 2009 

Air Temp. 19-34°C Air Temp. 18-32°C 
Air Temp. 19-

27°C 
Air Temp. 5-16°C 

Temp at 11:45=32°C 
Temp at 

11:45=30°C 
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11:45=25°C 
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Harbour 20.0 5.9 2.67 19.9 7.0 5.10 20.1 6.5 2.95 19.7 5.0 1.52 

Harris Street 9.8 1.8 5.12 9.7 2.3 8.18 10.4 2.0 6.00 9.3 2.9 2.16 

Haymarket 5.8 1.2 3.70 5.2 1.1 6.68 5.6 1.2 3.86 4.3 1.2 1.22 

Kings Cross 11.7 6.7 4.11 11.9 7.1 5.89 10.9 6.9 3.53 9.9 8.3 2.68 

Glebe Point 10.9 14.7 3.92 11.6 14.0 5.80 11.6 13.8 4.12 10.7 12.7 1.24 

Botanic Garden 
(Benchmark) 42.2 33.9 

-  
41.3 35.8 

-  
41.4 34.9 

 - 
42.2 32.1 

-  

 Correlation Coefficient (R) 
Value -0.62 -0.19 

- 
-0.64 -0.60 

- 
-0.42 

-
0.31 

- 
-0.002 

-
0.02 

- 
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Activity Thermal Resilience



Activity Thermal Resilience
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Apparent temperature chart (Steadman 1994)
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Activity Thermal Resilience
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R value  
(correlational analysis) 

Necessary Activities above 
Critical Thermal Threshold 
(CTT) 

Optional Activities 
above Critical Thermal 
Threshold (CTT) 

Social Activities 
above Critical Thermal 
Threshold (CTT) P value  

(regression analysis) 

APT in Hindmarsh 

Square, CTT = 32°C 

R = -0.88 R =  -0.74 R =  -0.17 

P = 0.002 P =  0.02 P =  0.66 

APT in Rundle Mall, 

CTT = 30°C 

R =  0.22 R =  -0.77 R = -0.51 

P =  0.31 P <  0.001 P =  0.01 

APT in Hajek Plaza, 

CTT = 28°C 

R =  -0.71 R =  -0.72 R =  N/A (div/0) 

P < 0.001 P < 0.001 P =  N/A 
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Hindmarsh Square 

 

Rundle Mall 

 

Rundle Mall

 

Hajek Plaza 

 



• There are Critical Thermal Thresholds for heat-sensitivity in public spaces. 

These CTTs vary from 28°C to 32°C in different public spaces. 

• 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) 

Activity Thermal Resilience

• 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.

• 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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• 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 

Next stages

• Micro-climate and simulation and thermal-resilience prediction for 

three scenarios in 2070  
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