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Melbourne planning strategy:
“Melbourne 2030”- planning for 
sustainable growth”

Melbourne’s population will 
grow by up to 1 million 
people within the next 30 

Growth will be concentrated 
within high density mixed 
used activity centres 

Establishment of an Urban 
Growth Boundary

(Source – DSE, 2005) 



The compact city:
Implications for human health

Compact cities generate :

•Elevated nocturnal temperatures 
and humidity  (UHI)

Reduction in air quality

(Source – BOM, 2005)



Aims

The overall objective  of this research investigation is to assess 
whether the change from a present day urban morphology to a 
proposed Melbourne 2030 activity centre will increase urban 
temperatures and impact upon human thermal comfort levels.

Car based orientated urban sprawl centre Activity Centre

(Source – DSE, 2005)



IMPACTS

To assess impacts on local climate (including thermal comfort) 
resulting from proposed changes in urban morphologies 
highlighted in Melbourne 2030. 

VULNERABILITY

To map these impacts spatially and then identify which regions and 
socio – economic classes are vulnerable to higher temperatures and 
to human thermal stress. 

ADAPTATION STRATEGIES

To assess various Melbourne 2030 urban density design 
morphologies to determine which urban designs improve climatic 
conditions in priority areas.



In order to analyse various urban densities three 
scenarios have been selected:

1. High – Medium - Low Density Residential Developments

2.  Present day urban morphologies and Melbourne 2030 activity 
Centres - to represent different urban densities, green spaces, 
socio economic classes and infrastructure development

3.     Climate Change Impacts



Methodology :
ENVI – met modelling suite

Area Input File – Defines urban 
environment such as buildings, 
vegetative characteristics and surface 
cover

Configuration file – Defines the 
settings for the simulation to 
run. Based on average monthly 
data for Melbourne CDB 1971 -
2000

Simulates detailed meteorological (air temperature, wind speed, 
humidity, radiative and energy fluxes) and biometerological 
parameters (thermal comfort indices of PMV and PPD) over a diurnal 
cycle

User defined parameters: 



botWORLD : 
multi agent modelling system

“climBOT” are virtual pedestrians that move around the 
urban environment on a user defined path

BOTworld uses a complex biometeorological model (ITCM) to 
simulate the reaction of the human body to the urban design, 
climatic variables and air quality

ENVI –met 
output results

www.botWORLD.com



Preliminary Results : ENVI - met
The spatial distribution of the 
outdoor Predicted Mean Vote Index 
in a high density residential 
development is at 2.5 indicating a 
thermal sensation of strong heat 
stress



The spatial distribution of the 
outdoor Predicted Mean Vote Index 
in a low density residential 
development is at 1.0 indicating a 
thermal sensation of slightly warm



The spatial distribution of the Mean 
Radiant Temperature within a high 
density residential development 
demonstrates temperatures in 
excess of 45ºC 



The spatial distribution of the Mean 
Radiant Temperature within a low 
density residential development 
dominated by vegetative surfaces 
demonstrates temperatures at 
approximately 35ºC



Preliminary Results : 
botWORLD

Data generated by the botWORLD system can either be:

•Spatially aggregated

or

•At the scale of a single agent

Bot’s moving around model environment



Spatially aggregated data of 
the dynamic Effective 
Temperature measures non 
steady state effects 
(dynamic skin and core 
temperature) and motion



Bot ID #2511

Name: Salvador Bot

Age: 32 yrs old

Height : 1.69 m

Weight : 65.28 kg

Salvador bot route

Sun                    Shade              Sun       Shade

Initial increases in Salvador 
Bots’ skin temperature and 
sweat production due to 
high air temperatures and 
no direct shade



•A useful planning adaptation tool to metropolitan Melbourne councils

• Provide metropolitan Melbourne councils with a graphical 
representation of the potential climatic and bioclimatic information for 
proposed Melbourne 2030 activity centres within their municipality

Future Work

• Model Simulations for present day urban morphologies and Melbourne 
2030 activity centres scenario

•Climate change impacts scenario

Outcomes
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Thank - you

If you have any further questions please 
email me,

Nadine D’Argent @:

nmdar2@student.monash.edu.au
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