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Title:  Holding back the tide: what can past policies for coastal 
management tell us about the adaptive capacities of Australian 
local governments? 

 
Although policies described specifically as for adaptation to climate change are 
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Name:  Dandong Zheng 
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Title:  Estimating Storm-surge Risks to Coastal Settlements in Port 
Adelaide 

 
There are growing concerns along Australian coastal areas with respect to the risks 
associated with sea-level extremes, ranging from catastrophic tropical cyclones in 
North Queensland, to wide-spread storm tides in South Australia. These are in terms 
of the effects of increasing numbers of severe weather events and the evidenced sea 
level rise at accelerated rates due to global warming. As coastal population grows and 
the developments increase in scale and density, these risks become more threatening. 
Accommodates key infrastructure and proposed major industrial and residential 
developments, Port Adelaide’s position and its coastal nature subject the area to a 
great deal of risk from storm surges impacted by sea level rise.  
 
This PhD research examines the comprehensive impacts of sea-level rise with focuses 
on demographic aspects, including the issues of discrepancy between adaptation 
policy and public perceived interests. It has employed a mixed methods approach, 
consists of spatial and numerical modelling techniques and probability statistics to 
tackle problems arising from multi-disciplinary dimensions. An on-going component, 
site-specific study in Port Adelaide consists of risk assessments of storm surges to 
coastal settlements, providing detailed baseline data for a further in-depth 
investigation of the sea-level rise impacts on potentially affected stakeholders. 
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Name:  Nicky Ison 
Email:  nickymison@gmail.com 
Organisation: University of NSW, School of Civil and Environmental Engineering ( 
Research Area: Infrastructure 

Title:  Overcoming technical knowledge barriers to community energy 
projects in Australia 

 
Internationally, community energy projects have been an important mechanism for 
facilitating a transition to more sustainable energy systems in the light of climate 
change.  This presentation will discuss the recent work undertaken to create an 
enabling tool for community energy projects.  Specifically, community energy 
projects are defined as having three features: 
Use renewable energy or low carbon technologies,  
Distribute/localise supply; and 
Democratize governance through community ownership and/or participation.  
 
A barrier-benefit analysis of community energy projects identified that lack of 
technical knowledge in communities as a key constraint.  To address this barrier the 
Community Energy Decision Assistance Tool (CEDAT) was developed based on a 
user analysis and reviews of: existing energy tools; sustainability decision making 
frameworks; and appropriate technologies. CEDAT uses an Excel platform to provide 
users with a multi-criteria decision analysis process for five energy technologies 
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Name:  Alexandra Bennett 
Email:  alexandra.bennett@hyderconsulting.com 
Organisation: Hyder Consulting Pty Ltd, Sydney 
Research Area: Built Environment, Innovation, Institutional Reform 

Title:     Fill in the Dams? 
 
Small dams in inland Australia are key farm infrastructure and are essential for the 
economic survival of rural business during sustained drought.  However, harsh arid 
climatic conditions result in annual evaporation losses greater than annual water 
usage. The purpose of this study is to investigate the feasibility of replacing small 
farm dams with groundwater dams, constructed by filling the farm dams with gravel 
or sand.  Water is then stored in the soil pore space, where evaporation decreases as a 
function of water depth below the surface of the soil, until at a depth of 0.9m, 
evaporation is negligible.  Although storage volume is reduced, this method may be 
an efficient alternative to the current unavoidable evaporation losses from open 
surface waters. Daily evaporation data, and storage efficiency of representative farm 
dams has been compared to the computed evaporation and storage efficiency from 
equivalent dams filled with coarse material.  Data has been taken for a number of sites 
in western New South Wales from 1966 to 2006.  Results have shown that when the 
water level is below the surface, evaporation is significantly reduced and water saved, 
particularly from larger dams in arid regions rather than semi-arid regions.  For the 
case of the largest farm dam considered at Mildura, the average annual volume of 
water available in the farm dam over the 40 years of data is 65 percent.  Results for 
the corresponding groundwater dam give the average annual available volume 
calculated as 24 percent of the total dam volume (i.e. 61 percent of the porosity).  The 
study concludes that the application of groundwater dams would be beneficial in arid 
areas of Australia for larger, deeper storages, however not much benefit is seen in 
their application in semi-arid regions.  Groundwater dams reduce evaporation losses 
and appear to be an effective storage solution but more detailed simulations over 
longer climatic periods as well as field trials should be undertaken before they are 
implemented in Australia. 
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Email:  S.dallas@murdoch.edu.au 
Organisation: Murdoch University, Environmental Science 
Research Area: Built Environment, Innovation, Institutional Reform 

Title:  Sewer mining as a climate-independent water resource for urban 
areas 

 
Sewer mining has the potential to provide a climate-independent, fit-for-purpose 
water source at a range of scales at or very near to the demand in Australia’s urban 
areas. The majority of Australia’s wastewater treatment plants (WWTP) are located 
on the coast in close proximity to the populations they serve, with the bulk of the 
treated effluent being disposed of by ocean outfall.  In a drying climate this practice 
can be considered wasteful at best, negligent at worst. And while the percentage of 
effluent being recycled nationally is gradually increasing, the economic feasibility of 
this type of scheme (large-scale industrial reuse, etc.) will continue to diminish. This 
is due to the increasing distance between the source and new demands.  Conventional 
coast-based large-scale WWTPs treating all of a city’s wastewater can typically only 
provide treated effluent in a cost effective manner to demands of sufficient scale in 
close proximity to the WWTP due to the cost of pipes and pumping.  
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Name:  Nicky Ison 
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Research Area: Infrastructure 

Title:   Theories of Change Workshop 
 
We all have ideas about how change is made, whether we articulate it or not.  This 
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Title:     The climatic variation in the Hume Dam areas 
 
Monthly rainfall and temperature time series were analyzed using data from the Hume 
Dam station in the Murray Darling River Basin (MDB) area. The climatic indicators 
Pacific Decadal Oscillation (PDO) and the Southern Oscillation Index (SOI) were 
calculated and compared using a correlogram and cross-correlogram. This provided 
evidence that SOI is serially correlated up to lag 12 (months) whereas the lower 
frequency PDO is serially correlated up to at least lag 24 (months).  Our analysis 
provide evidence that rainfall is reduced during periods of negative SOI, and the 
interaction between PDO and SOI makes this effect more pronounced during periods 
of negative PDO. The autocorrelation of residuals and the Hurst coefficients indicate 
long-term dependencies. For rainfall Hurst coefficient H was 0.553. auto regressive 
process with second order (AR (2)) with parameters estimated by fitting to the 
residual series (P = 0.17) was not significantly greater than values of H.  For 
temperature H=0.751, an AR (5) process with parameters estimated by fitting to the 
residual series (P = 0.01) was significantly greater than values of H. Using spectral 
analysis we explained the distributions of variance of rainfall pattern, and  suggested 
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Name:  Trevor Nottle 
Email:  trevor.nottle@adelaide.edu.au 
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Urban Design 
Research Area: Built Environment, Innovation, Institutional Reform 

Title:  WHERE TO NEXT? Promoting trans-sectoral change across the 
professions in tertiary education. 

 
Recently completed research by the author into the impacts of climate change on 
urban landscapes (home gardens) show that: 

• Participants have clear preferences for getting ideas about gardening in times 
of climate change. 

• Participants will look to themselves, friends, local nurseries and print media to 
gather ideas. 

• Strategies focus strongly on changes in plant selection, placement and 
applying criteria for drought hardy/ tolerant plants. 

 
Some 5 million Australians own homes with gardens and spent $6.9 billion on them in 
2007-084( )-1-1-1-ioto3l $. 
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Name:  Ivan Iankov 
Email:  ivan.iankov@unisa.edu.au 
Organisation: University of South Australia, Institute for Sustainable Systems and 

Technology – Transport Systems 

Research Area: Urban Management, Transport & Inclusion 

Title:     Modelling Cold Start Effect on Vehicle Tailpipe Emissions 
 
Abstract (max 250 words): A vehicle’s engine temperature has a significant effect on 
the tailpipe emissions of that vehicle. EMEP/CORENAIR Emissions Inventory 
Guidebook published by European Environmental Agency states that three-way 
catalysis vehicle, operated with cold engine, can have up to a 40% increase of Carbon 
Dioxide (CO2) emissions, 11 times higher Oxides of Nitrogen (NOx) emissions, and 
6 times higher Methane (CH4) emissions when compared to emissions from vehicle 
operated with a hot engine. Driving a vehicle with a cold engine is an everyday 
occurrence for a majority of Australians. Short trips have a considerable share of total 
trips. Therefore, the share of vehicle-km-travelled with a cold engine is significant. 
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Name:  Gusri Yaldi 
Email:  gusri.yaldi@postgrads.unisa.edu.au 
Organisation: University of South Australia, School of Natural and Built Environment 

Research Area: Urban Management, Transport & Inclusion 

Title:  Introducing a simple and robust neural network technique for 
forecasting purposes 

 
An efficient and effective evaluation and planning activities requires a reliable tool 
that can predict the impacts of the changes to the systems of interest, either now or in 
the future, when certain changes applied to it. That tool is called as a model. This 
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Name:  Razieh Mosadeghi 
Email:  r.mosadeghi@griffith.edu.au  
Organisation: Griffith University, School of Environment 
Research Area: Built Environment, Innovation, Institutional Reform 

Title:  Introducing MCDM (Multi-Criteria Decision Making) Techniques 
as a New Approach in Climate Change Adaptation 

 
Uncertainties associated with climate change have posed new challenges to land use 
planners. These challenges can be addressed more effectively by using new 
techniques and tools such Multi-criteria Decision Making (MCMD). This paper 
explores application of MCMD to land use planning under the impact of climate 
change. In MCDM process, the problem can be abstracted as how to derive weights, 
ranking or importance for a set of activities according to their impact on the situation 
and the objective of decisions to be made. Based on the fact that by using MCDM we 
will be able to put different importance weights on variable criteria, these techniques 
can be used as strong tools to put more emphasis on climate change events in future 
development planning processes. Furthermore, MCDM techniques have the capacity 
for bringing more experts’ knowledge together with different views. 
 
On the other hand, land use control is a well-known and cost-effective mean for 
reducing the adverse impacts of climate change events on future developments. This 
study introduces a new approach to improve land use control. In this approach 
MCDM technique is used to identify less vulnerable areas for future settlement and 
infrastructure placement. In this approach the impact of climate change on land use 
planning is taken into consideration by developing a mechanism that allows allocation 
of suitable weights to various aspects of climate change that could have impact on 
land use. 
 
 
Key words: Multi-Criteria Decision Making, climate change events, land use controls, 
Geographic Information System (GIS). 



 25 

Name:  Martin Anda 
Email:  m.anda@murdoch.edu.au 
Organisation: Murdoch Environmental Science (Environmental Engineering) 

Research Area: Infrastructure (and Cross Cutting Issues) 

Title:  Infrastructure Planning System for Climate Resilient Settlements 
 
Infrastructure planning in WA is based on traditional engineering concepts for energy, 
water, sewer and waste management facilities. A new model is proposed that will 
assist settlements better adapt to climate change and simultaneously provide an urban 
planning framework for decarbonising the economy. For example, the Water 
Corporation imposes charges for infrastructure called Standard Headworks 
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Name:  Andrew Graddon 
Email:  Andrew.Graddon@studentmail.newcastle.edu.au 
Organisation: University of Newcastle Civil Engineering 
Research Area: Built Environment, Innovation, Institutional Reform 

Title:  The Modelling of Urban Water Supply, Harvesting and Recycling 
Systems using Network Linear Programs 

 
The steady increase in urban populations and the possible onset of climate changes 
that may adversely affect the amount of water available in current water supply 
systems, makes the study of rainwater harvesting and recycling scenarios a high 
priority. It is suggested that any system of water supply that can reduce the amount of 
water drawn from main reservoirs has to be of benefit to the whole supply region 
especially in terms of drought and water supply security. 
 
This presentation describes a versatile modelling framework which can simulate a 
wide variety of combinations of centralised and decentralised Integrated Urban Water 
Management schemes from the allotment to the estate or small suburb scale. The 
framework combines two modelling approaches. The first, called ‘urbanCycle’, 
simulates water supply, stormwater and wastewater using allotments as the basic 
building block. Although ‘urbanCycle’ can simulate processes in great detail, it 
assumes that the network forms a directed acyclic graph. This simplifies the 
connectivity logic but precludes investigation of systems with decentralized storage, 
feedbacks and multiple supply paths. To overcome this, a second model, based on 
network linear programming, is embedded in the ‘urbanCycle’ framework to enable 
the modelling of major recycling and harvesting scenarios, as well as on-the-fly 
supply and demand decision making, based on objectives rather than pre-set operating 
rules. 
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Australian Climate Change Adaptation Research Network for Settlements
and Infrastructure Early Career Researchers' Forum and Workshop 
9, 10, 11 November @ UNSW

PROGRAM
Day 1: Monday 9 November 2009

Venue: The Design Studio Room 501, Level 5, Civil Engineering Building (H20), UNSW

Time Event Name Comment

8:30:00 AM Tea & Coffee on arrival 

9:00:00 AM Welcome Ron Cox

9:00:00 AM
9:30:00 AM

9:30:00 AM
Climate Change & Education: A preliminary case 
study

Sally Kirkpatrick Griffith U

9:45:00 AM
Holding back the tide: what can past policies for 
coastal management tell us about the adaptive 
capacities of Australian local governments?

Johanna Mustelin Griffith U

10:00:00 AM
Estimating Storm-surge Risks to Coastal 
Settlements in Port Adelaide

Dandong Zheng Adelaide U

10:15:00 AM
Climate Change and impacts on population 
mobility in Bangladesh: policy lessons for coastal 
settlements

Vigya Sharma Adelaide U

10:30:00 AM Break coffee/tea/discussion

11:00:00 AM
Promoting Resilience to Climate Change and 
Disasters in Coastal Cities in Indonesia

Riyanti Djalante Macquarie U

11:15:00 AM Climate adaptation for exposed jetties Matthew Harry Griffith U

11:45:00 AM
Pilot Study and Critique: Social Vulnerability and 
Community Adaptation - perceptions of, and 
willingness to adapt to, climate change

Christopher Button Adelaide U

12:00:00 PM DISCUSSION Coastal Settlements Chaired by Rodger Tomlinson

12:30:00 PM LUNCH

1:30:00 PM
1:45:00 PM

1:45:00 PM
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Day 3: Wednesday 11 November 2009 

Venue: The Design Studion 501, Level 5, Civil Engineering Building (H20), UNSW

Time Event Name Comment

8:30:00 AM Tea & Coffee on arrival 

9:00:00 AM
9:30:00 AM

9:30:00 AM
Anaerobic digestion of putrescible solid waste as 
a response to climate change adaptation in 
waste management

Xian Lou Murdoch U

9:45:00 AM
Transport network vulnerability approach for 
climate change adaptation

Susilawati U South Australia

10:00:00 AM
Modeling Cold Start Effect on Vehicle Tailpipe 
Emissions

Ivan Iankov U South Australia

10:15:00 AM
Introducing a simple and robust neural network 
technique for forecasting purposes

Gusri Yaldi U South Australia
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