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Urban heat

Regional generationState of the Arts in 
Cairns SoARTS

Urban water



Urban heat



• 27 stories integrated hotel-office development

• Exploration of tropical design

• Trees, gardens, sky terraces; 22 different types of 
creepers; space for animals and insects

• Like a tree in the city

• A good ‘neighbour’

Oasia Hotel Downtown, WOHA 
Architects, Singapore (2016)

https://upload.wikimedia.org/wikipedia/commons/f/fa/Oasia_Hote
l_Downtown%2C_Singapore_-_Facade_A_%282019%29.jpg

AGROB BUCHTAL GmbH / Infinitude

https://woha.net/project/oasia-hotel-downtown/#



Glass and steel skyscrapers reflect and amplify solar heat 

Oasia’s façade is 20°C cooler than a typical skyscraper

Reduced solar heat gain = less air conditioning needed + intake is 
cooler 

Instead of contributing to the urban heat island, it cools the air 
surrounding it

Jonathan Anderson/LinkedIn



Understanding and 
measuring the urban 
heat island in Cairns David Rissik and 

Fahim Tonmoy

Sophie Barrett



Tropical climate in Cairns

https://www.cairns.qld.gov.au/__data/assets/pdf_file/0017/6
5321/Technical-Report-Tropical-Design_Part1.pdf
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Source: https://www.usgs.gov/media/images/urban-heat-islands

Construction materials
Low reflectivity  
High thermal mass

Evaporation and 
evapotranspiration
Fewer waterbodies, trees
Impervious built surface  

Urban geometry
Reduced wind flow
Increased energy  
absorption
Reduced long-wave 
radiation to space

Key factors 
driving UHIs



Understanding urban heat 
in(different parts of) tropical 
Australia requires nuanced 
understanding



Measuring the UHI in Cairns



2017: placed 86 sensors 2-3.5 m off the ground

Collected temperature and humidity data every 15 minutes

[Only 26 providing reliable data]





Highest temperatures recorded by JCU sensors 
during the Nov/Dec 2018 heatwave in Cairns
Image: Bronson Philippa/IoT JCU

QFES Heatwave Risk Assessment

2018 heatwave impacts: spectacled flying
foxes, ecosystem impacts, human impacts,
technology, assets

CAIRNS 
AERO



Mapping Cairns land surface
temperature using Landsat-8 imagery



BMT Opportunity analysis

Old buildings Over 65 Under 5 LSTIRSD NDVI

physical conditionBuilt vulnerability + community vulnerability +

= RESULTS



Pedestrian data and 
opportunities



Sensor data: Nov 2018 vs 2020



18 Nov 2020 1pm

26 Nov 2018 1pm

Temperature change



Vegetation change: Comparing 
NDVI between 2018 and 2020

Since 2014 CRC implementing urban greening



https://www.cplusg.com.au/city-centre-alive-stages-1-2-cairns



In Cairns, the relationship between built form, city planning, and landscape is 
expressed as tropical urbanism and is a defining factor of the identity of Cairns

Tropical urbanism is the integration of landscaping and tropical design 
elements into the built environment



Landscaping
25% area within the site to be landscaped:

• buffer & screen planting

• deep planting

• podium planting

• specimen planting

Design principles:

• green and lush with emphasis on foliage

• use of tropical species suitable for 
climate of Cairns and microclimates

• use of vertical and horizontal 
landscaping for quality & effect

• use of street in addition to site for 
landscaping



Vertical landscaping



Street canopies



Separation and view retention



BMT microclimate simulations



• Tropical design for heat mitigation needs place-based 
understanding

• It is difficult to accurately measure the UHI and 
microclimates

• Evidence-based urban planning helps mitigate urban heat 
and justifies infrastructure spends

Take homes
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