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Introduction 

Forecasting for integrated demands and carbon impacts of a precinct in the ETWW (energy, transport, waste and water) domains will 

allow for the assessment of policy scenarios for low carbon futures. This CRC for Low Carbon living project has investigated gaps, 

synergies, alternative approaches and required research directions to achieve its goals. The aim is to seek the development of 

integrated tools for demand forecasting and scenario evaluation covering ETWW with identified commonalities in data requirements 

and model formulation. It has developed an integrated framework for demand forecasting that is in the process of being fully 

developed and implemented. A method for including the impacts of household behaviour change in demand forecasting is a major 

component of the framework. In this way overall carbon impacts of urban developments or redevelopments can be assessed 

effectively and efficiently. As a result of facilitated national workshops to date, researchers, project partners and industry interests 

have explored initial project issues, and established an approach for integrated ETWW demand forecasting and model specification, 

development and integration.  

The following report presents the outcomes of a fifth workshop associated with this project, held at Flinders University's Tonsley 

Campus on Thursday 20th August 2015. Workshop 5 has provided key researchers and interested partied the opportunity to present 

updates of recent research progress and current research status and discuss issues related to data specification, collection and use 

across domains,  forecast application including the development of a foundation model and scenario application and future directions 

for the research. This report presents the key outcomes of the workshop, summarising discussions during workshop sessions with 

conclusions and a synthesis of these outcomes presented for the next stages of the research progress.  

Current project parner organisations, key personnel and domain researchers associated with the ETWW project are presented in the 

following project organisational chart.  

 

 

Figure 1: ETWW project organisational chart. 

A snapshot of current research status. 

The ETWW project forecasting framework identified in project workshop 3 (Figure 2) established the direction for much of the 

research effort with a particular emphasis (to date) on population profiling, forecast modelling and scenario definition components. 
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Figure 2: ETWW project forecasting framework [Source: ETWW Project Workshop 3 Report] 

Precinct inputs to the forecasting process have been identified according to domain, with a common focus on the household 

characteristics, including resident profiles and household structure with specific technology and appliance options. The model also 

recognises other land uses but forecasting approaches are simplified for these. A range of domain-specific outputs are identified that 

again focus mainly on the on the household and in general terms, include forecasts for: 

 energy consumption and production, 

 water consumption and capture, 

 transport demand, 

 waste production. 

 

Workshops 3 and 4 have provided a range of domain integration opportunities through application scenarios and forecasting 

interactions from both a technology and behavioral basis. Three examples of this are: 

 Electric Vehicle use by the household: energy and transport domain interaction, 

 Pumping of locally collected water at the household: water and energy domain interaction, 

 Working-from-home or telecommuting behavior: all domains interaction. 

 

Application scenarios will offer the opportunity to validate the forecasting abilities against current datasets and to apply industry-led 

recommendations for scenario forecasts. Current forecast scenarios include: 

 Lochiel Park Precinct: Utilising existing data resources to replicate current situation with an expansion of the development to 

previous masterplan recommendations and incorporation of interactions between all domain forecasts. 

 Tonsley Precinct: Utilising current masterplan information (along with additional estimations) as a base for demand forecasting 

 Bowden Precinct: As with Tonsley, utilise current masterplan information as a base for demand forecasting with incorporation of 

data on current precinct development stages. 

 Best Case Precinct: Apply our best-case scenario estimations (ie greatest potential carbon reduction) to either/both of the above 

locations. The 4 domain scenarios can result in 4 'best case' scenarios, targeted to each domain. 
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Databases and models. 

A number of databases and modelling applications have been developed and acquired for research development, significant to the 

ETWW project as a whole and applicable across domains and others domain-research specific. Many of the following datasets have 

potential for relevance to other CRC projects, especially in Program 2. 

 

 The ‘Mosaic’ dataset of 5,000 individual household ‘typology’ profiles, 

 The Lochiel Park household performance datasets on energy, water and household profiles. Access agreement reached with 

Renewal SA however ethics approval is still in progress, 

 The ‘Thornthwaite Index’ model for climate forecast information, 

 A copy of the fully-functional Metropolitan Adelaide Strategic Transport Evaluation Model (MASTEM), 

 ‘Infraworks360’ modelling environment for intra-precinct scale transport model development, 

 Historic meteorological data for study locations, 

 Various ABS mapping and datasets, 

 Flinders at Tonsley Building Information Model (BIM) suite, 

 Household energy and water datasets from AGL, Sydney Water and SA Water. Confidentiality issues associated with address 

information delaying the acquisition of these. 

 Ongoing development of datasets from survey activity, in particular for the waste domain. 

 Smart cities smart grid (SCSG) datasets, 

 Online survey data for ETWW project parameters. 

 

Researchers involved in the domain forecasting processes are a combination of PhD/Masters students and post-doc qualification. 

Current research status and presentations on research issues as identified by domain researchers are provided in the following section 

of this report. 
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Presentation 1: Electricity Demand Forecasting, Steven Percy. 

Current research in the energy domain involves the implementation of an Adaptive Boost Regression Tree algorithm to forecast 

electricity demand at 1 hour intervals and applied linear programing to model the impact of solar and battery systems on residential 

demand, capturing divisions of energy costs to reduce emissions. The model allocates an optimum system capacity and control 

operation for each home in the precinct with implementation of a demand model that applies three large demand datasets and Mosaic 

codes to predict residential electricity demand. 

Steven's presentation made to the workshop is provided as follows. 
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Presentation 2a: Transport Demand Forecasting, Nick Holyoak. 

Current research in the transport demand forecasting domain involves establishing forecasting procedures in the Metropolitan 

Adelaide Strategic Transport Model (MASTEM) established for strategic-level precinct-to-external demands. Intra-precinct demand 

in the Commuter software is under development, with the incorporation of household types and behaviour through Mosaic and 

datasets also under development. 

Nicholas's presentation made to the workshop is provided as follows. 
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Presentation 2b: Market Uptake of Fuel Efficient Technologies, Ivan Iankov. 

Current research in the transport emission forecasting domain involves the development of generic emission rates for light vehicle 

traffic loads that are highly applicable to Australian conditions. The emission rates are user friendly and can be used in long term 

forecasting studies. A sound and robust statistical methodology is used for predicting the expected variance of the emission rates and 

they are reported as confidence intervals. The user of the emission rates can assess risk when forecasting road transport greenhouse 

gas emissions. Research has also determined the uptake of fuel efficient technologies, including Hybrid electric vehicle (HEV), Plug-

in hybrid electric vehicle (PHEV), Battery electric vehicle (BEV), Fuel cell vehicle (FCV) in the future light vehicle fleet. 

Ivan's presentation made to the workshop is provided as follows. 
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Presentation 3: ETWW - Water Demand Forecasting: Recent Progress and Future 

Directions, Michalis Hadjikakou. 

Current research in the water demand forecasting domain involves setting up a two component water demand forecasting model with 

end use component. Mosaic data socioeconomic characteristics are currently used to estimate likely water demand based on 

empirical relationships established from previous Australian studies. Ongoing work on model calibration (subject to data from 

Sydney Water, SA Water and Lochiel Park) and forecasting under future water supply and energy scenarios (in development). 

Michalis's presentation made to the workshop is provided as follows. 
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Presentation 4: Current Research Process Regarding the Waste Domain, He He 

Current research in the waste production forecasting domain involves applying a time series model and multivariable linear 

regression model in terms of the characteristics of data in order to forecast the municipal waste generation. The information of human 

behavior at the Lochiel Park had been collected, and the work at the city of Marion is ongoing and factors based on the information 

from the Lochiel Park are analyzed to show how factors influence the municipal waste generation, and the research of connecting 

human behavior with associated quantity of municipal waste generation is carried out. 

He He's presentation made to the workshop is provided as follows. 
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Foundation Model 

At the end of 2015 the project is looking toward assembling and integrate domain reseach at that point in time with the development 

of a foundation version of the forecasting framework. It is envisaged that this will occur in a prototype format and as a spreadsheet 

assembly of significant modelling components such as common inputs, assumptions, select processes and demand forecasting 

outputs. The foundation model will provide a common resource for domains to interact through integration. Application therefore 

requires a fondation model scenario, with Lochiel Park having been chosen for this task. 

Lochiel Park Precinct Scenario 

The Lochiel Park precinct site will form the basis for a forecast scenario with potentially two stages, that being for the application 

years of 2015 and for 2035. Land uses for these years will be:  

 2015: 103 households as current, 

 2035: 256 households at the same proportions of Mosaic types as in the 2015 year or with new proportions and the addition of 

simple land uses, eg. small retail and/or education site. 

All domains will apply the identified household Mosaic typologies including and basic household resident characteristics. The 

combined and interactions forecast for the 2035 forecast only are: 

 Electric Vehicles: energy and transport, 

 Waste Disposal: waste and transport and energy, 

 Energy from renewables / energy use in the supply of water: water and energy, 

 Another inclusion may be on behaviour change, such as work-from-home behavior that will influence all domains (ie. spending 

he day in the precinct rather than at the work location).  

Application of the foundation version of the model to the Lochiel Park scenario will in-turn produce damnd forecasts for subsequent 

carbon impact estiamtions. 


