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Welcome from the Head of School 

Welcome to the 2017 School of Natural and Built Environments (NBE) 
Research Colloquium event for our industry guests, school and other 
university staff and NBE/FII higher degree by research students.  NBE 
contains a vibrant mix of disciplines that cover the diverse aspects of 
both the built and natural environments including Civil Engineering, 
Construction and Project Management, Environmental and Geospatial 
Sciences. From this interdisciplinary platform, we aim to educate 
outstanding research‐embedded practitioners and leaders and 
address research questions in key application areas using multi‐
disciplinary teams and strong international networks. 

NBE currently has in excess of 100 PhD students who are investigating a wide range of problems 
of direct relevance to the natural and built environments. This is only one measure of how the 
School of NBE is becoming highly productive in terms of its research outputs. We are particularly 
keen to support outcome‐related research and development in our areas of demonstrated 
excellence. We also aim to support innovation to underpin future economic and social 
development in the communities in which NBE operates.  

The purpose of this research colloquium is to celebrate the highly innovative and exciting 
research occurring within NBE today. The colloquium also provides a significant and important 
opportunity to develop collaborations between and amongst our graduate students and 
academic staff and industry. It offers the opportunity to come together in a collegial atmosphere 
to learn about the research of others, receive input from academics and relevant industry leaders 
and practitioners, and to observe and discuss the development of research projects within the 
school. 

The organising team is to be congratulated on developing such an exciting program that 
demonstrates the way in which NBE embraces cross‐disciplinary research challenges while 
leveraging our core strengths. The energy behind this achievement is undoubtedly provided by 
the Staff and Students of NBE! 

Professor Julie Mills  

Head of School, School of Natural and Built Environments 
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About the School of Natural and Built Environments  

The School of Natural and Built Environments focuses on the unique relationships and synergies between 
natural and built environments, with a particular interest in teaching and research to support improved 
environmental and socio-economic sustainability for the future. 

The School is located across two campuses – in the heart of Adelaide at the City East Campus and at the 
expanding and vibrant new suburb of Mawson Lakes on the northern fringe of the City. As part of the Division 
of Information Technology, Engineering and the Environment (ITEE), the School offers applied and relevant 
programs that take students out of the classroom and into the field. 

Civil Engineering 

UniSA was ranked 69th in the world in Engineering and Technology in the 2014-15 Times Higher Education 
World University Rankings. As well as this outstanding achievement, we are very proud that the UniSA Civil 
Engineering program was ranked first in Australia in the 2012 Graduate Course Experience Questionnaire, 
and third in the same survey in 2013. Our Civil Engineering programs place particular emphasis on the 
application of theory through focused project and assignment work. By the final year of the degrees, fifty 
per cent of the courses are project based including a major industry related research project and a design 
project that models industry experience. This strong industry focus ensures that graduates are already 
familiar with the industry needs and modes of operation when they commence employment. The programs 
are accredited by Engineers Australia. Industry links include the Department of Planning, Transport & 
Infrastructure (DPTI), SA Water, Built Environs and several other industry partners - all of whom provide 
scholarships for students in the program. The School coordinates regular industry lectures as well as 
industry sponsored student projects.  

Construction Management and Economics 

UniSA offers the only construction management degrees in South Australia and these are some of the most 
accredited construction management and economics programs in Australia. Students can study a broad 
range of courses, which include coverage of sophisticated construction techniques, building surveying and 
estimating, design economics, contract administration, project management, planning and more. All 
undergraduate and postgraduate programs provide the education and training required to reach a 
professional level and have a number of key industry links.  

Environmental Management and Geospatial Science  

Programs offered in the Environmental and Geospatial Sciences discipline provide students with a broad 
understanding of environmental issues and a blend of geospatial science fundamentals with applications 
in environmental management and modelling.  The programs also share a common first year, allowing the 
flexibility to move between the awards as career aspirations become clear. 

Our Bachelor of Sustainable Environments (Honours Year) presents excellent research training for students 
going on to undertake a research masters or PhD. 

Graduates are qualified to work in a wide variety of positions related to the natural and built environments 
and the multi-disciplinary nature of the programs, as well as a strong focus on practical components of 
learning and active fieldwork, provides expertise in the natural, spatial and social sciences. Graduates are 
employed in the private and government sectors in all Australian states and several overseas countries.  
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NBERC Director Welcome 

Welcome to the 2017 NBERC Research Colloquium, the second colloquium 
since NBERC was established in 2016. The Natural and Built Environments 
Research Centre (NBERC) hosts the research activity of staff (academic, 
adjunct and research) and postgraduate students in the School of Natural 
and Built Environments (NBE). A major goal of establishing NBERC from 
several previous research centres was to encourage and facilitate inter-
disciplinary research within NBE. This goal is also supported by the research 
focus of the four NBERC strands (Environmental Stewardship, Sustainable 
Infrastructure and Built Environments, Water and Natural Resources and 
NBE Education) effectively cutting across the various NBE teaching 
disciplines. Based on the many discussions and projects in development 
throughout 2017, with several successes already, we are well on the way to 
achieving this goal. 

The colloquium further supports this key goal by bringing all NBERC researchers together in a single 
celebratory event to showcase the diversity of research activities and especially those of our postgraduate 
students. This year we have also invited industry partners to participate in the colloquium, with a focus on 
the Sustainable Infrastructure and Built Environments strand. Additionally, all the members of our much-
valued Research Advisory Group, that represent all parts of NBERC, have been invited. I’d like to give an 
especially warm welcome and thank you to all our participating partners. 

Our two commercial research groups, SMAG – Specialized Testing and Research Unit and the Australian 
Flows Management Group, aligned respectively with the Sustainable Infrastructure and Built Environments 
and Water and Natural Resources strands, continue to provide strong links with industry and excellent 
opportunities for research students. There have also been some changes to the NBERC community this year 
including a name change for Sustainable Infrastructure and Built Environments, which better reflects the 
researchers involved. We also welcome the Discovery Circle, a successful citizen science initiative closely 
aligned with the Environmental Stewardship strand. 

The other major achievement this year was the development of key objectives for NBERC in our Strategic 
Plan under the four headings of research Culture, Collaboration, Quality and Engagement. Much of the 
NBERC Management Group’s focus next year will be on developing initiatives and timelines to implement 
these important objectives. 

Finally, it has been a privilege this year for me to take on the Director role and work closely with so many 
highly capable colleagues as we all support the range of research activities and projects within NBERC. I 
would like to especially thank the 2017 Colloquium Committee for all their knowledge and attention to 
detail and also the NBE leadership group for supporting this colloquium. I also need to acknowledge that I 
took over the role of NBERC Director from Prof. John van Leeuwen in May and therefore John has been highly 
instrumental in providing initial guidance and direction for much of NBERC’s activities in 2017. Thanks John. 

I hope you all enjoy the 2017 NBERC Colloquium and that you learn something that helps you with your 
research or business interests. 

Professor Peter Teasdale, 

NBERC Director, Associate Head of School (Research) 
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Program Schedule 

8.30am Registration Presenters and Chairs 

9.00am Opening welcome, housekeeping & keynote speaker introduction Julie Mills & 
Peter Teasdale 

9.10 - 9.35am 
Keynote Speaker - Nima Gorjian Jolfaei 
Proactive Asset Health and Maintenance Management Peter Teasdale 

9.35 - 10.35am 

NBE 2nd, 3rd & 4th Year HDR Presentations 
Judging Panel; Nicholas Chileshe, Guna Hewa, Xing Ma, Albert Juhasz 

1st Prize. $200 
Runner up Prize. $100 

Nina James and Alicia 
Pollett 

9.35am 
The Investigation of the Dark Side of Multi-Stakeholder Engagement in a 
Globally Distributed ICT Project – An Empirical Case Study through the lens of 
an ICT Vendor 

Krishnan Mysore 

9.43am The Edible Gardens Project: Challenges and Successes Georgia Pollard 

9.51am Natural Compounds as Environmentally Friendly Alternatives to Organic 
Solvents Adam Sutton 

9.59am Comparison of laboratory measurements with continuous monitoring 
technology for chlorophyll a Hugh Burger 

10.07am Geospatial Literacy: TNG Genine Meredith 

10.15am Development and application of mesoporous polymer monolith for sample 
preparation Sara Thomas 

10.23am Initial Soil Moisture effects on Flash Flood Forecasting Dinesh Ratnayake 

10.35am – 10.55am AM TEA / COFFEE and POSTER VIEWING Plaza 

11.00am – 12.25pm 

NBE 1st Year HDR Presentations 
Judging Panel. Nicholas Chileshe, Guna Hewa, Xing Ma, Albert Juhasz 

1st Prize. $200 
Runner up Prize. $100 

Nina James and Alicia 
Pollett 

11.00am Investigation of glasshouse tomato under different irrigation deficiency and 
water types. A case study of Northern Adelaide Plain, South Australia Jeet Chand 

11.08am A tool for monitoring peatland combustion from satellite remote sensing Parwati Sofan 

11.16am Review on the behavior of profiled steel-concrete composite walls Essam Eltayeb 

11.24am A comprehensive review of emerging trenchless technology for underground 
concrete sewer pipeline rehabilitation Wei Fan 

11.32am Small-scale testing on bond behavior of profiled steel reinforced CRC 
composite slabs Ola Yi 

11.40am Porous Polymer Monolith for separation of plasma from whole blood James Chan 

11.48am The role of fluid–rock interaction in intraplate mountain building Jan Varga 

11.56am Australian Construction Projects Delay Management Using Artificial Neural 
Networks Based on Lessons Learned and Historical Information Hossein Derakhshanfan 

12.04pm Development of Fully Mechanized Aircraft Flexible Pavement Design Method Ricky Tolentino 

12.12pm Transport Policy on the Development of Methanol Vehicle in China for a 
Sustainable Future Chengjiang Li 

12.25 - 1.25pm LUNCH and POSTER VIEWING Plaza 
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1.30-3.15pm Strand 1. Natural and Built Environments Education Chair. Paul Corcoran 

1.35pm What Should I Study? Learning to Support Year 12 Students’ University Study 
Choices Andrea Parks 

1.55pm Enhancing learning outcomes using teaching research nexus Faisal Ahammed 

2.15pm Becoming Civil Engineers. Embedding academic and professional 
communicative practices in the curriculum Deb Moulton 

2.35pm The application of Virtual Reality in cadastral surveying education within the 
School of NBE at UniSA Scott Allen 

2.55pm Digital Culture Portal – a resource for STEM students Liz Smith 

1.30-3.15pm Strand 2. Environmental Stewardship Chair.  Annette Scanlon 

1.35pm Why cracking clays must crack for cracking vertebrates of the arid zone Topa Petit 

1.55pm Regional lung deposition, retention and dynamics of lead containing 
particulate matter. linking inhalation and ingestion pathways Albert Juhasz 

2.15pm Environmental Stewardship through Citizen Science. Stories of Identity, 
Participation and Possibilities Nina James 

2.35pm The Good the Hard and the Sustainable. Developing geotourism tracks and 
trains Patrick James 

2.55pm The social impact of the Cat Tracker project Philip Roetman 

1.30-3.15pm Strand 3. Sustainable Infrastructure and Built Environment Chair.  Abbas Elmualim 

1.35pm ‘G.I.G.O - the case for validation and accuracy assessment in a dataset on Public 
Open Space” Mark Daker 

1.55pm Carbon Assessment for Urban Precincts. Integrated Model and Case Studies Stephen Pullen 

2.15pm An Experimental Investigation of Square Columns Circularization Using FRP-
Confined Crumb Rubber Concrete Osama Youssf 

2.35pm What tools and techniques do Project Risk managers use? Jacqueline Jepson 

2.55pm Impact assessment of a potential Transit Corridor on the improvement of the 
travel time of public bus services. A case study of Main North Road, Adelaide. Munshi Nawaz 

1.30 - 3.15pm Strand 4. Water and Natural Resources Chair. Mizanur Rahman 

1.35pm Earth information from space images. resolutions are the issue David Bruce 

1.55pm Remote Sensing Detection and Characterisation of Hidden Groundwater 
Resources (using techniques developed for Mars). Eriita Jones 

2.15pm Mapping potential areas for groundwater storage in the  Flinders Ranges, using 
remote sensing and GIS Ian Clark 

2.35pm Lead immobilization in mining/smelting impacted Australian soil Farzana Kastury 

2.55pm Development of Silica coated Fibre Technology (SiFT) for the detection of 
pharmaceutical drugs Neeraj Verma 

3.15 - 3.30pm FINAL POSTER VIEWING and AFTERNOON BREAK Plaza 

3.35 – 4.00pm Keynote Speaker - Beyond carbon. A vision for a sustainable, desirable 
future for everyone James Ward 

4.00 - 4.10pm PRIZES, VOTING, THANK YOU AND CLOSING REMARKS Simon Beecham / Julie Mills 

4.10pm - 5.00pm DRINKS AND NETWORKING on the Plaza Professional Staff 
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Keynote Speaker – Nima Gorjian 

Nima Gorjian is currently Manager of Strategic Asset Maintenance 
in SA Water Cooperation and Adjunct Senior Lecturer in School of 
Natural and Built Environments at University of South Australia. 
He obtained Bachelor of Industrial Engineering in 2004. He also 
has Master of Engineering Management and PhD in Asset 
Management (Asset Diagnostics and Prognostics) from 
Queensland University of Technology. Nima has national and 
international industrial experience in leading diverse teams (e.g. 
technical engineering, asset reliability engineering, asset 

maintenance strategy and planning, operation and maintenance 
execution) in variety sectors such as; food and beverage, 

manufacturing, consultancy, mining and utility.  

Nima is also working with South Australian universities in various research projects and 
supervising and mentoring undergraduate and postgraduate students. 

Proactive Asset Health and Maintenance Management 

Maintenance and asset health management become a crucial scientific research problem 
and asset owner’s intentions in modern engineering asset management. Failure in 
infrastructure assets, complex engineering assets and complex systems had triggered an 
increasing emphasis on asset health and maintenance management. Hence, a number of 
approaches have been developed to effectively estimate remaining asset lifetime, 
optimal maintenance schedules, smarter investment plan and ultimately maximise 
organisational sustainability. While academic research in this area grows rapidly, these 
methods have not been effectively practiced by industries’ asset and reliability experts to 
minimise risk and unit cost as well as enhance plants’ availability, reliability and 
performance. A purpose of this presentation is to demonstrate a required paradigm shift 
in the industrial asset health and maintenance management direction from the 
conventional to modern approaches. 

http://www.unisa.edu.au/IT-Engineering-and-the-Environment/Natural-and-Built-Environments/
http://www.unisa.edu.au/IT-Engineering-and-the-Environment/Natural-and-Built-Environments/
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NBERC 2nd, 3rd & 4th Year HDR Presentations 



13 | P a g e

Krishnan Mysore 

Program. Project Management 

Plan. Doctor of Philosophy 

Supervisors. Professor Abbas Elmualim 
Dr Konstantinos Kirytopoulos 

The Investigation of the Dark Side of Multi-Stakeholder Engagement in a 
Globally Distributed ICT Project – An Empirical Case Study through the 
lens of an ICT Vendor 

Multi-stakeholder engagement is seen to be imperative and challenging in globally distributed 
projects executed by ICT vendor firms. Conceptually, it is implied from literature, that certain 
factors can influence the stakeholder engagement. However, there can be numerous factors that 
can combine or interplay to influence the multifaceted aspects of stakeholder engagement. 
Furthermore, it can be argued that there is a gap in empirical research that can explain the dark 
side of stakeholder engagement in the face of adversities, holistically. In this context, this research 
paper aims to investigate this with a case study in collaboration with a global ICT vendor. The 
setting of the case study consists in a globally distributed ICT project engaging multi-stakeholders 
from different geographical locations and cultural backgrounds. The case investigation included 
semi-structured interviews with eight stakeholders. The qualitative case data was coded and 
analysed using Nvivo® software and Association rules. The case study results revealed the 
influencing factors that can associate as key ‘themes of interplay’ and affect the collaboration, 
coordination, communication, and decision making aspects of stakeholder engagement amidst 
adversarial situations and consequential adverse outcomes. These empirical results confirm and 
enrich the conceptual research model envisaged from prior literature studies. The evolving 
research model provides the base platform for further generalisation, validation and explanation 
of the research phenomenon that is going to be explored by conducting multiple case studies, an 
empirical survey and a focus group study. The eventual research outcomes are expected to 
contribute to the various knowledge areas of PMBOK® and benefit the Project Management 
practice within the ICT vendor community. 
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Georgia Pollard 

Program. Environmental Science 

Plan.  Doctor of Philosophy 

Supervisors. Dr James Ward 
  Dr Philip Roetman 
 

The Edible Gardens Project. Challenges and Successes 

The Edible Gardens project launched in September 2016 to investigate the productive capacity 
and social value of urban food gardens in South Australia. With the increasing issues of climate 
change and constrained resources, it is unclear whether urban agriculture can significantly 
contribute to a sustainable and food-secure future. There is is a practical need for the collection 
of in-field data collection. Such data will support firmer evaluations of the water use efficiency of 
various production methods, encourage more realistic economic evaluations of urban agriculture 
and assist the optimization of theoretical modelling. The Edible Gardens project has engaged 
urban food gardeners across South Australia to both complete our online survey, and for some to 
collect a range of input and yield data on their own gardens. This presentation will introduce some 
of the main challenges of collecting data on urban food gardens, in addition to revealing a few of 
our most recent results. 
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Adam Sutton 

Program. Environmental Science and Engineering FII NBE 

Plan.  Doctor of Philosophy 

Supervisors. Professor Emily Hilder 
  Dr Dario Arrua 
  Dr Stuart Thickett 
 

Natural Compounds as Environmentally Friendly Alternatives to Organic 
Solvents 

High Performance Liquid Chromatography (HPLC) is one of the most commonly used analytical 
techniques around the world for the quantification of substances in mixtures. While HPLC is 
incredibly useful, it requires large volumes of organic solvents which become chemical waste with 
several environmental repercussions. We currently estimate that each year 20-50 000 000 L of 
chemical waste is produced by HPLCs instruments around the world.  

An emerging class of environmentally friendly solvents derived from natural sources, such as 
glucose, lactic acid, ethylene glycol, etc., called Natural Deep Eutectic Solvents (NADES) has 
shown promise in replacing and minimising the use of organic solvents in extraction processes. 
Therefore an investigation into the use of NADES as an environmentally friendly solvent in HPLC 
is presented. 3 different NADES were compared to 3 commonly used organic solvents in HPLC. The 
NADES performed very similar to organic solvents used but as shown with the HPLC-
Environmental Assessment Tool (HPLC-EAT) they have less environmental impact.  

  



16 | P a g e  

Hugh Burger 

Program. Water Engineering 

Plan.  Doctor of Philosophy 

Supervisors. Associate Professor John van Leeuwen 
  Dr Guna Hewa 
  Professor Megharaj Mallavarapu 
  Dr Rosmala Lewis 
  Mr Marzouk Josef 
  Professor David Lewis 
 

Comparison of laboratory measurements with continuous monitoring 
technology for chlorophyll a 

Emerging technologies use analytical methods such as fluorescence spectroscopy to measure 
parameters in-situ within a water sample or water body. These technologies are forefront 
developments in terms of the scope of measurements, and the efficiency in obtaining results 
compared to traditional grab sample collection and laboratory based analyses. While these 
technologies can present a significant initial cost, this can then be offset by the number of 
measurements that can then be readily made with low costs in labor, consumables and 
instrument maintenance.  Potentially, this technology can replace extensive grab sampling and 
analyses, providing significant cost savings and data acquisition at significantly higher frequency 
and in real time. However, limitations of these technologies used in-situ demonstrate the need 
for representative grab sampling for calibration and verification to provide accurate, ongoing in-
situ probe acquired data.  This presentation will describe work undertaken to develop 
understanding of the applicability of the Xylem EXO1 Probe with the Total Algae and PC Sensor for 
measuring chlorophyll a, and interpretation of results.  Chlorophyll a is a pigment present in all 
photosynthetic organisms. For single celled bacteria such as blue-green algae (cyanobacteria), 
chlorophyll a and phycocyanin can be used to estimate their presence within a water sample. As 
water quality parameters, changes in chlorophyll a and phycocyanin can indicate an increase in 
BGA biomass including to bloom levels, which may be highly toxic.  Measurement of chlorophyll 
a (by grab sample) in a laboratory is a multi-step analytical process including filtering, macerating, 
solvent extraction and finally analysis, usually taking around 4 hours for a single sample. The EXO1 
Probe with the Total Algae and PC Sensor can return a result in within 15 seconds and can remain 
in place providing continuous acquired data. Measurements by the EXO1 Probe with the Total 
Algae and PC Sensor cannot fully account for turbidity, interference effects, or the difference in 
chlorophyll a levels between different species of algae. Consequently, representative grab 
samples need to be taken and analysed for chlorophyll a using established laboratory methods 
to ensure accuracy of the in-situ probe results. 
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Genine Meredith 

Program. Environmental Science 

Plan. Doctor of Philosophy 

Supervisors. Associate Professor David Bruce 
Professor Paul Sutton  
Dr Ian Clark 
Mr Malcolm McInerney 

Geospatial Literacy. TNG 

Andecdotal evidence suggest that ‘Geography’ and ‘Earth and Environmental Science’ teachers 
are concerned that each cohort of students is becoming increasingly geospatially illiterate.  The 
blame is placed on the excessive use of technology and lack of outdoor experiences.  In our 
technologically driven society, geospatial literacy is more important than ever before.  A 
fundamental level of geospatial literacy is vital, not just for informed active participation in society, 
but also for a vast range of careers.  This 5MT presentation will argue for the inclusion of geospatial 
literacy in the education of Australia’s next generations. 
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Sara Thomas 

Program. Environmental Science and Engineering FII NBE 

Plan.  Doctor of Philosophy 

Supervisors. Professor Emily Hilder 
  Dr Dario Arrua 
  Professor Pavel Nesterenko 
  Dr Hans Jurgen Wirth 
  Dr Rick Barber 
 

Development and application of mesoporous polymer monolith for 
sample preparation 

Thomas,S.1,2 ,  Arrua,R.D.1,2  Nesterenko,P.N. 2,4 Hon,W.B.2,3,  Barber,R.2,3  Gooley, A. 2,3 Wirth,H.J.2, 3and Hilder,E.F.1,2 
1Future Industries Institute, University of South Australia, Mawson Lakes, SA, 5095 

2 ARC Training Centre for Portable Analytical Separation Technologies (ASTech), Australia 
3Trajan Scientific Australia Pty Ltd, Ringwood, VIC, 3134, 

4Australian Centre for Research on Separation Science (ACROSS), University of Tasmania, Hobart, TAS 
7001, Australia 

Monolithic porous polymeric materials have made several advancements in analytical and 
separation science by quantifying certain compounds from different sample matrices such as 
environmental, food, biological, bio-clinical or pharmaceutical sectors. We report the synthesis, 
characterisation and application of a novel mesoporous polymer monolith as a suitable sorbent 
for solid phase extraction (SPE) of small molecular weight compounds below 500 Da. To 
characterise the porous structure, the materials were studied by scanning electron microscopy 
(SEM) and by gas physisorption analysis. The SEM images exhibit a clustered globular morphology 
which is similar to an organic polymer monolith and the nitrogen adsorption-desorption isotherm 
indicates the presence of mesopores with an average pore size of 3 nm and a high surface area of 
606 m2/g. A quantitative analysis was conducted by using different molecular weight synthetic 
peptides from 300-700 Da to find the optimum adsorption capacity of the monolith material by 
reversed-phase high performance liquid chromatography. The results reveal the novel monolith 
has an optimum binding capacity of 100-250 mg/g and an excellent recovery of 50-100% of 
analytes within a cut off of 500 Da compared with the commercially available polymeric SPE 
resins. The application of the novel monolith material is targeted on the extraction of 
perfluorinated compounds from environmental matrices. Therefore, this novel monolith material 
can be considered as a prospective sorbent for the extraction and purification of small analytes in 
various fields, with an improved selectivity, high adsorption capacity and mechanical stability. 
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Initial Soil Moisture effects on Flash Flood Forecasting 

In the early stages of the flash flood forecasting, rainfall and runoff data were in primary 
consideration while catchment hydrological loss characteristics were used to a lesser extent. The 
reliability of flash flood forecasting is dependent on the temporal and spatial accuracy of 
hydrological data and physical catchment characteristics. Some studies have indicated the initial 
soil moisture (ISM) status significantly influences the hydrological losses and subsequent flash 
flood magnitudes. Understanding of flash flood in ‘small’ catchments in a semi-arid region is more 
complex as hydrological losses can be greatly influenced by soil moisture. Therefore, reliable 
prediction of flash flood magnitudes and the time of occurrence in these type of catchments is of 
great importance when issuing flood emergency responses.  

This research aims to enhance the reliability of flash flood forecasting in semi-arid regions by 
exploring the relationship between ISM content and flash flood characteristics. Two ‘small’ mixed 
land use catchments; Brown Hill Creek and Dry Creek in the semi-arid Adelaide metropolitan 
region are selected as the case study sites.  A possible correlation between initial loss and ISM will 
be explored using some selected rainfall events. A physically-based distributed hydrological 
model will be used to simulate flash flood events and to study the relationships between the 
simulated peak flow and the corresponding ISM content. The findings then will be utilised for flood 
forecasting models and the historical forecasting events will be evaluated to find the 
improvements. 
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Investigation of glasshouse tomato under different irrigation deficiency 
and water types. A case study of Northern Adelaide Plain, South 
Australia 

Deficit irrigation (DI) is the irrigation management strategy through which water consumption is 
made lower than actual crop-water requirements in order to improve water productivity. Northern 
Adelaide Plain (NAP) is popularly known as “Vegie Bowl” of South Australia, has intensive 
horticultural activities and generates over $340 million per annum. The most important vegetable 
in NAP is tomato contributing over 30% of the region’s economic value. The two most important 
current issues in NAP horticulture are water security and soil productivity enhancement. Thus, 
there is a strategic importance to undertake more research to identify most efficient irrigation 
management strategy for securing long-term sustainability of horticulture development in the 
region.  

The proposed study aims at exploring possible interactions between varying DI regimes and three 
irrigation water types to investigate one of the most popular glasshouse tomato varieties. The 
attributes of the study will include irrigation efficiency, economic return per unit of water, crop 
productivity and soil sustainability. The field experiment will be conducted in glasshouse from 
September to January in 2017, 2018 and 2019. The proposed study will produce enhanced water 
resources management outcomes to recommend the most effective DI level with respect to water 
quality for optimum soil-water-plant relationship. In addition, the findings will provide new 
knowledge on different aspects of tomato which not only benefits NAP farming communities but 
also the other farming regions where water shortage is one of the most limiting factors to 
economic growth in horticultural sector.  
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A tool for monitoring peatland combustion from satellite remote sensing  

As one of the earth ecosystems, peatland is important for its supply of biodiversity, water control, 
and carbon storage. 20 – 25 % of peatlands on Earth have been damaged through anthropogenic 
activities of agriculture, forestry and peat extraction. In Indonesia, vast areas of peatlands have 
been degraded due to agricultural and plantation expansions which is mostly accomplished 
through slash and burn activities. Most of the fires occur during the dry season (June-September) 
when the peatland is drier than in other times of the year and susceptible to combustion. To 
monitor peatland combustion, the Indonesian Disaster Management Agency (DMA) undertakes 
daily terrestrial and aerial observations; these are not efficient in time and cost due to the large 
area of peatland, with varying topography and limited accessibility. A large coverage in near real-
time observation of peatland combustions can be provided through space borne monitoring; 
these techniques have been used by DMA. However, the current techniques do not map small 
area combustion, due to the coarse spatial resolution of satellite imagery which is acquired on a 
daily basis. Higher spatial resolution mapping of combustion is possible, but with much lower 
temporal resolution. Thus, monitoring of peatland combustion with high spatial and high 
temporal resolution is needed in Indonesia. One of the methods to provide such mapping is to 
use satellite remote sensing data with image and information fusion, potentially resulting in a 
combustion mapping product at high spatial resolution (100 m) and relatively high temporal 
resolution (1 day or 0.5 day).  
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Review on the behaviour of profiled steel-concrete composite walls 

Double skin composite wall system (DSCW) is defined as wall that consist of two skins of parallel 
thin steel sheets infilled with concrete core material, the two steel sheets are connected together 
by steel fasteners or bolts and nuts to make a composite action. This system has been developed 
from the composite flooring system, which is popular and commonly used nowadays. DSCWs can 
be used as load bearing, retaining, and shear walls in commercial, industrial, residential or special 
purposes buildings. There are three types of DSCWs based on the type of steel sheets used and 
methods of connecting the steel sheets with the core material, namely, double-skinned profiled 
steel sheet composite wall (DPSCW), double-skinned flat steel sheet composite wall (DFSCW), and 
profiled sheet–flat sheet composite wall (PFSCW). The double-skinned profiled steel sheet 
composite wall (DPSCWs) will be considered in this study. 

This study will investigate the behaviour of the new form of composite wall system, consisting of 
two skins of lightly profiled steel sheets infilled with concrete core material and connected 
together by using steel bolts and nuts or intermediate fasteners, under in-plane shear loading 
(monotonic and cyclic), axial compression loading and combined loading regimes. The study will 
include experimental works, analytical solutions and numerical FE modelling by using the 
software program ABAQUS. The extensive experimental, analytical and numerical investigations 
of composite walls will provide information on strength, stiffness, load-deformation response, 
steel sheet-concrete interaction, stress-strain characteristics and failure modes. 

The concrete material that will be used as a filling material is also a novel material as it will be a 
crumb rubberized concrete. Crumb rubber is a material produced by shredding and commutating 
rubber tires. Crumb Rubberized Concrete (CRC) is produced by replacing a percentage of fine or 
coarse aggregate by crumb rubber. 
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A comprehensive review of emerging trenchless technology for 
wastewater collection and distribution system renewal  

Underground concrete sewer pipelines systems are efficient and safe for wastewater collection 
and distribution. With the continued aging of existing pipelines and underground infrastructure, 
the requirement for renewal and service life extension of these assets is increasing. The needs for 
improving concrete pipe quality of life, reduction of inconvenience to society, and less impact on 
the environment make trenchless renewal methods a sustainable choice. To meet the growing 
needs, utilities require more application of innovative trenchless technologies and procedures for 
managing their systems. Pipelines are being expected to last for 100 years, but most of the pipes 
made by concrete is sensitive to corrosion and started to deteriorate at 50 years or less. Due to 
utility congestion, open-cut replacement seems to involve enormous social cost whereas 
trenchless technology alternatives can renew an existing deteriorated pipe with minimum surface 
or subsurface excavation and disruption.  

 

Trenchless renewal methods can be used to renew both gravity and pressure pipelines. Range of 
applications include sanitary sewers, storm sewers, culverts and drainage structures, potable 
water pipes, natural gas and oil pipelines and so on. The focus of this presentation is on the state-
of-the-art review of current emerging trenchless renewal technologies used for the repair, 
rehabilitation and replacement of wastewater collection and distribution system. Each method 
has certain capabilities and limitations that make them more suitable for specific applications and 
specific conditions. A comparison between each method will be discussed. Benefits of trenchless 
technology will be outlined, and followed up with current Australian marketplace for trenchless 
technology application in water and wastewater systems rehabilitation. An overview of current 
renewal technology gaps will be also presented.    
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Small-scale testing on bond behavior of profiled steel reinforced CRC 
composite slabs  

As crumb rubber concrete (CRC) formed with replacing aggregates in conventional concrete with 
scrap tyres has better energy absorption, ductility, durability, impact resistance and toughness, 
CRC has become a hotspot topic of research in civil engineering. As the compressive strength CRC 
was lower than normal concrete, its current applications are limited to nonstructural elements. 
However, as the design strength requirement was lower in residential construction, such as 
composite slabs reinforced with profiled steel sheeting, there is an excellent opportunity to 
investigate the feasibility of applying CRC to this area which will provide recycled tyres a viable 
market. As part of the ARC project of application of Crumb Rubber Concrete (CRC) in residential 
building, this presentation focuses on the bond behaviour of CRC composite slab which in most 
case predominates the flexural capacity of the slab under bending. The standardised design 
methods of composite slabs up-to-date are heavily dependent on the results of full-scale bending 
test which is expensive and time-consuming. Therefore, adopting small-scale test methods to 
study the bond characteristics of CRC composite slab and eventually finding the correlation 
between small-scale test results and the design formula of composite slabs are crucial 
development of this research. In the preliminary stage of this research, two types of small-scale 
tests are to be conducted, namely slip-block test and pull-out test. The test setups are designed 
accordingly to previous studies, and as the results of testing, bond strength – slip relationship will 
be presented. 
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Porous Polymer Monolith for separation of plasma from whole blood 

Chan,JHM 1,2,, Hon,WB 2,4, Gooley,AA 2,4,Barber,RL 2,4, Arrua,D 1,2 Breadmore,MC 2,3, Hilder,EF1,2 

1Future Industries Institute, University of South Australia, Mawson Lakes, Adelaide, SA, 5095, Australia 
2ARC Training Centre for Portable Analytical Separation Technologies (ASTech), Australia 

3Australian Centre for Research on Separation Science (ACROSS), University of Tasmania, Hobart, TAS 
7001, Australia 

4Trajan Scientific and Medical, Ringwood, VIC, 3134, Australia 

Point-of-care-testing (POCT) platforms mostly utilise plasma for analysis on various target 
analytes and biomarkers without the interference of red blood cells. Plasma is generally separated 
from whole blood via the conventional method of centrifugation which is not freely available at 
the point of collection. An alternative method of plasma separation has been suggested that 
allows miniaturisation and utilized without the need of centrifugation.  Porous polymer monolith 
is a single piece of material that does not contain interparticular voids, which significantly reduces 
the void volume making the monolith a useful separation matrix in the field of separation science, 
especially for small volumes. In our research, we demonstrate the use of a porous polymer 
monolithic device for the separation of plasma from whole blood. The main constituents of the 
photo-polymerized monolith are, monomer. 2-hydroxyethyl methacrylate (HEMA), cross-linker. 
ethylene glycol dimethacrylate (EDGMA), photo initiator and porogens. The aim of this study is to 
validate the usage of monoliths as a separation device comparing with the conventional method 
of centrifugation. The viability of integrating monolith into a microfluidic system to enable the 
development as a standalone POCT device will be discussed. Such a device would be applicable 
in a low-resource setting and therefore have features that makes it affordable, sensitive, specific 
and equipment-free. 
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The role of fluid–rock interaction in intraplate mountain building  

The plate tectonics paradigm argues that continental interiors are generally stable, rigid and un-
deformable, yet mountain belts (orogens) have formed in these locations throughout Earth’s 
history. Existence of both modern and ancient intraplate orogens suggests that crust can become 
substantially weakened to accommodate deforming forces and induce seismicity. Despite 
growing evidence to demonstrate that significant intraplate deformation can occur distal from 
active plate margins, the underlying processes required to facilitate this response are not well 
understood. Fluid–rock interaction is known to reduce the strength of rocks and therefore the 
stability of the crust and its susceptibility to reworking. The Harts Range rift and basement 
complex located central Australia provides a remarkable natural laboratory with which to assess 
to role of fluids in the deep crust. In this study area, evidence for pervasively fluid-affected 
domains are used to inform the source of fluid and rheological response of the crust, conceivably 
assisted by several additional physical parameters working in concert to prime the crust for 
diminishing mechanical strength leading to large-scale orogenesis. These outputs are a critical 
first step in better constraining predictive models used to manage seismic risks and inform 
exploration strategies for deep mineralization targets blanketed by thick sedimentary cover, as is 
the case for the majority of Australia. 
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Australian Construction Projects Delay Management Using Artificial 
Neural Networks Based on Lessons Learned and Historical Information  

The construction industry is a significant driver of economy in Australia. Identifying and ranking 
construction projects main delay factors, then finding ways to mitigate their impact is therefore 
worthwhile to investigate. Implicit and explicit project knowledge, on the other hand, which are 
valuable resources to identify delay causes and their repercussions are not being captured and 
exploited most of the times. Thus, this research intends to apply machine learning to use this 
knowledge to mitigate delay factors by increasing the accuracy of estimations during early stages 
of projects. 

The research includes two phases. first, the construction projects delay factors will be identified 
and ranked based on their importance using literature review, interviews, and questionnaire 
survey; next, a machine learning approach using Artificial Neural Networks (ANNs) will be 
employed to interpret organization lessons learned and historical information into an estimation 
tool. Within the first phase of the research, the main delay factors will be identified by literature 
review and shortlisted through interviews; a questionnaire survey will be conducted then to solicit 
project engineers and managers’ perspective on the impact of delay factors. During the second 
phase of the research, a second questionnaire survey will be employed to collect the impact of 
delay factors on each case study, and these data in line with the project’s attributes (including 
size, location, etc.) will be inputted to the ANN model. Project duration will also be considered as 
the ANN’s output. 

After developed, the ANN can be employed as a decision-making and estimating tool to provide 
project managers with a more realistic insight into the duration estimations of their projects based 
on the delay factors and organization’s performance during previous projects. 
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Development of Fully Mechanized Aircraft Flexible Pavement Design 
Method  

The aim of pavement design is to limit the loss of serviceability of pavement. Permanent 
deformation or rutting is a measure of pavement performance. The current mechanistic design 
methods used in practice employ elastic theory to calculate pavement response.  However, these 
methods are not capable of predicting permanent deformation and thus, empirical relationships 
are added to predict pavement performance.  These methods are valid only for the same materials 
and loading conditions used in the original test. The reliance on empirical data in pavement design 
creates some inconsistencies in design practice. In addition, these methods limit the use of non-
standard materials such recycle or innovative materials. The advances in soil mechanics have 
paved the way for the better understanding of the soil behavior. The latest theories in soil plasticity 
enable the accurate modelling of soil subject to cyclic loading under different conditions.  These 
latest findings are applied successfully in areas of Geotechnical Engineering.  Nonetheless, 
Pavement Engineering is lagging behind in this application. The objective of this research is to 
implement the constitutive model Simple Anisotropic Sand Model (SANISAND) in multipurpose 
finite difference program FLAC3D to predict permanent deformation in aircraft flexible pavement. 
The constitutive model was developed by Dafalias et.al. (2004); it is based on the concepts of 
Critical State Soil Mechanics and on Two Surface Plasticity Theory. The results of the modelling 
will be validated against the full-scale test conducted at Federal Airport Administration (FAA) 
testing facilities.   The research outcome will eliminate the use of empirical data; will make 
pavement design fully mechanistic, cost effective and innovative; and will standardized pavement 
practice. 
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Transport Policy on the Development of Methanol Vehicle in China for a 
Sustainable Future 

The promotion of methanol as fuel for vehicle plays an important role in terms of chasing 
sustainable development in China. In history, America introduced methanol vehicle in 1970s. With 
the improvement of technology, the increase of oil price and the governmental support, methanol 
vehicle experienced a rapid development in 1980s. However, due to the development of gasoline-
powered vehicle and ethanol vehicle, the decrease of oil price and the loss of political preference, 
the market had gradually lost interest in promoting methanol vehicle since late 1990s. Nowadays 
in China, to optimize energy structure as well as to reduce environmental pollution, the 
government aims to form a multi-energy consumption structure which includes the development 
of methanol fuel for vehicles. To replace conventional fuels for vehicles, China’s Ministry of 
Industry and Information Technology (MIIT) has launched pilot programs of testing methanol 
vehicle in several provinces. With a comprehensive comparison of methanol vehicle development 
in two countries, to avoid market failure in the U.S.A in history, this research aims to offer decision 
makers in the Chinese government an optimal policy for the development of methanol vehicle. 
The methodology would be mainly focusing on the establishment of an evaluation system for 
alternative energy fuels based on multi-criteria standard, which would be used to predict the 
market performance of methanol vehicle in China based on expert interviews. With the 
development of the evaluation system and a logit model with selected criteria as multi-variables, 
the government would then have a standard to implement relative transport and energy policies 
which can be introduced to other countries when facing similar problems. 
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What Should I Study?  Learning to Support Year 12 Students’ University 
Study Choices 

As Year 12 progresses, many students are concerned with making choices about what to study 
when they have completed high school. This is a major decision that can significantly impact their 
future. Dissatisfaction, lack of engagement and, ultimately, withdrawal from study are common 
outcomes of a poor study choice. But what support do students get at critical times to assist them 
to make this choice? Are there new ways for universities and high schools to support Year 12 
students that can lead to better choices? There is limited research the specifically addresses how 
prospective students in Australia make decisions about post-school study. To better understand 
how Year 12 students in South Australia determine what to study, our research has expanded 
existing models to further explore this process. The project has also investigated how secondary 
schools, universities, and government organisations engage with and support Year 12 students. 
The project aims to clarify the stages of the Year 12 Study Choice process and to create a student 
development framework for secondary schools and universities to use to support Year 12 students 
more consistently as they make plans for their future. This presentation will include a discussion 
about how our research findings relate to improving student engagement. 
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Enhancing learning outcomes using teaching-research nexus. 

The teaching research-nexus can be applied in several ways at higher educational institutes 
including research-led teaching, teaching-led research, enquiry based learning, pedagogic 
research etc. Researchers can teach their research outputs at universities to enhance students’ 
learnings. A study was conducted to investigate students’ perceptions on the effectiveness of 
teaching-research nexus at the University of South Australia in 2016. Lecturer delivered his five 
research outcomes in the first five lectures of CIVE 5077. Water Futures course in SP 5 2016 and 
thereafter conducted a survey using five point Likert scale questionnaire to understand students’ 
perceptions. The respondents’ number was 36; among them 36.11% students were female, 58.33% 
were international students, 30.55% were postgraduate students and 77.77% students’ grade points 
were above credit standing. 58.33% students agreed and 22.22% students strongly agreed that 
lecturer’s research driven teaching was more interesting than theory based teaching. 75% students 
believed that research based teaching provided more learning opportunities compared with 
problem based teaching. 77.77% students thought that they learnt new topics and teaching-
research nexus is an effective way to enhance students’ learning. However, only 47% students 
were motivated to perform a future research based on lecturer’s research driven teaching. The 
outcomes of this study can be used in better formulation of curriculum for university level courses, 
especially in the postgraduate program.  
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Becoming Civil Engineers. Embedding academic and professional 
communicative practices in the curriculum 

Additional Presenters. 

• Dr Jane Kehrwald 
• Dr Kerry Smith 
• Ms Liz Smith 
• Dr Paul Corcoran 

 

A key driver of curriculum transformation is enabling graduates to navigate an uncertain future 
(CSIRO, 2016), which places greater emphasis on the development of employability skills. 
Transforming the curriculum involves not only aligning learning, assessment and pedagogy, but 
also consideration of industry standards, legislation, institution graduate qualities and strategic 
goals, as well as theoretical and pedagogical approaches. This presentation (and paper) describes 
a collaborative and systematic process which aimed to enable a sustainable, whole-curriculum 
alignment of the Bachelor of Civil Engineering (Honours) program at an Australian university. The 
project was guided by Wilson’s (2009) design principles and those of Design-Based Research 
(Anderson & Shattuck, 2012), which emphasise collaborative partnerships engaging in an iterative 
process to find practical and innovative solutions to issues in their local environment. 

The project began with a facilitated workshop with program staff which explored and identified 
the communicative practices and employability attributes in Civil Engineering, followed by an 
analysis of program and course documents to determine alignment of content with Engineers 
Australia (2013) Stage 1 Competency Standard for Professional Engineer. Data gathered guided 
peer conversations between the project team and teaching staff. The project is a work in progress 
and has generated principles and mechanisms that allow for teams from across the university, 
and beyond, to work in collaborative and sustainable partnerships (Kift, 2009) towards developing 
an authentic curriculum. The findings provide practical ways to address the complexities of 
curriculum renewal to contribute broadly to the higher education sector.   

Keywords. Curriculum renewal, communicative practices, civil engineering  
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The application of Virtual Reality in cadastral surveying education 
within the School of NBE at UniSA 

Mr Scott Allen, Associate Professor Paul Corcoran, Dr Mat Kor 

Cadastral surveying is a branch of land surveying that is concerned with the determination and 
demarcation of land boundaries. Resulting Cadastral survey plans are lodged at Lands Titles 
Offices and from these certificates of title are issued, which in turn underpin the legal framework 
for all transactions related to land.  

To head towards becoming a licensed Cadastral Surveyor, surveying students must learn how to 
search and analyse previous survey plans, undertake field measurement work, compute data and 
finally draft survey plans. The UniSA teaching model is unique in Australia, and encompasses a 3 
year undergrad in Geospatial Science followed by a Masters of Surveying. However, like many 
other Universities, teaching is undertaken via traditional lectures and practicals, but with the 
advent of the Digital Learning Strategy new methods have become available, such as the use of 
Virtual Reality (VR).  

Surveying is based on the premise that ‘Good Recce (Reconnaissance) pays dividends’, and to this 
end to aid students in their final cadastral surveying course, Virtual Reality has been explored to 
help give students an overview of the site and the survey requirements before setting foot on site 
thus allowing them to be more efficient and effective when they get to site. This presentation will 
showcase the VR used in this course and the students’ initial positive reactions to its inclusion. It 
is anticipated to further enhance this VR material by incorporating interactive field measurement 
results that will enable students to undertake relevant boundary computations. 
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Digital Culture Portal – a resource for STEM students 

Additional presenters.  

• Andrea Duff (andrea.duff@unisa.edu.au),  
• Petra Nisi (Petra.Nisi@unisa.edu.au), 
• Kylie Ellis (Kylie.Ellis@unisa.edu.au) 
• Deanne Hanchant-Nichols (Deanne.Hanchant-Nichols@unisa.edu.au), 
• Sithara Walpita Gamage (Sithara.WalpitaGamage@unisa.edu.au)  

 

The ‘STEM, Cultural Understanding & Aboriginal Communities’ Portal provides a culturally and 
professionally immersive learning experience, combining a rich collection of references and 
professional insights from community members, staff, industry and students.   

The capstone resource on the portal is a collection of four video vignettes – The Blue Wren ‘fix 
the footy oval’ scenarios. As civil engineer – Brad - works with the Blue Wren committee, he (and 
our students) receive sensitively expressed messages about cultural do’s and don’ts in a variety 
of scenarios. 

These resources assist students in their learning about culturally appropriate ways of interacting 
in a professional context. The Portal guides students to journal articles, reports and multimedia 
links that are relevant to discipline learning in Engineering, Science, Mathematics, Constructions, 
IT and Aviation. 

Our collaboration in developing this resource has taught us a meaningful way to work together 
where the voices of Aboriginal Australians are central to our endeavours.   We have learned a new 
way of cross-institutional working underpinned by respect and framed by the learning needs of 
our students. 

In our presentation, we will share our experiences in developing this important resource and how 
it can be used to support students’ transformative learning and professional development.  
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Why cracking clays must crack for cracking vertebrates of the arid zone 

H. Waudby and S. Petit (speaker) 

Globally, cracking clay soils occupy vast areas and host a large diversity of animals.  The gibber 
plains of the arid zone of Australia represent some of these clay soils.  Extreme conditions and 
sparse vegetation form the surprising theatre of an ecosystem rich in small vertebrate species.  
We aimed to determine the value of cracks as shelters for small vertebrates at Billa Kalina Station.  
Our objectives were 1) to identify shelter choices by two dunnart species using radio-tracking and 
2) to determine the thermoregulatory value of cracks in extreme conditions using data loggers.  
Both Sminthopsis crassicaudata and S. macroura (fat-tailed and stripe-faced dunnarts) used crack 
shelters almost exclusively.  Over two summer and two winter sampling periods, randomly 
selected cracks provided consistently more stable conditions than points away from shelters, in 
the open or in the shade.  Cracks avoided lethal temperatures and low humidity levels.  Our sites 
were used by many small vertebrate species.  The integrity of cracking clays, which can be affected 
by cattle, is essential to the survival of many animal species in the arid zone.  Management needs 
to consider not only grazing impacts of livestock, but also trampling impacts to promote 
biodiversity conservation. 

  



38 | P a g e  

Albert Juhasz 

Associate Research Professor Future Industries Institute 

Research Education Portfolio Leader  

School of Natural and Built Environments 

 

Regional lung deposition, retention and dynamics of lead containing 
particulate matter. linking inhalation and ingestion pathways 

Inhalation of lead dust (PM10) from mining and smelting activities is a significant health concern 
for children due to the potential impact of lead exposure on cognitive development. Major 
knowledge gaps in inhalation exposure assessment include understanding lead dissolution 
kinetics, the duration of PM10 lung retention and the extent of lead clearance to the 
gastrointestinal tract. In this study, a combination of analytical methodologies (ICP-MS, stable 
isotope analysis, synchrotron-based techniques) were utilized to quantify lead exposure, retention 
and absorption into the systemic circulation following instillation of PM10 to C57BL/6 mice.  
Scanning x-ray fluorescence microscopy (SXFM) analysis allowed high resolution measurement 
of lead entrapped in lungs and lead transfer to the gastrointestinal tract.  ICP-MS analysis identified 
that soluble forms of lead rapidly crossed the air-blood barrier following instillation as indicated 
by increasing blood lead concentrations after 15 minutes.  However, both ICP-MS analysis and 
SXFM imaging identified that a fraction of PM10 deposited in the lungs was cleared to the 
gastrointestinal tract after 8 h via mucociliary action indicating that lead absorption across the 
intestinal epithelium may occur as a secondary exposure pathway.  These results highlight the 
complexity of lead exposure from PM10 and the connectivity between inhalation and ingestion 
pathways.  
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Environmental Stewardship through Citizen Science. Stories of Identity, 
Participation and Possibilities 

Citizen science engages members of the general public in conducting scientific research. Data 
collected, recorded and analysed through citizen science projects has generated extensive 
ecological knowledge and has informed hundreds of peer-reviewed scientific papers. Citizen 
science is also informing environmental management policy, fostering environmental 
stewardship, enhancing scientific literacy, and increasing connection of individuals and 
communities with their local environments.  

Citizen science is flourishing in Australia, with more than 130,000 Australians contributing to over 
90 different citizen science projects in recent years. The volunteers who participate in citizen 
science are as diverse as the projects themselves. Drawing on PhD research on the relationship 
between individuals’ identity and participation in citizen science, this presentation will provide 
insights into environmental stewardship enacted through voluntary participation in citizen science 
in Australia. In some contexts, the environmental identities of citizen scientists are not surprising, 
and reinforce what we already suspect about environmental stewards. However, some citizen 
science projects are engaging a cohort of non-typical participants in environmental and scientific 
issues and may provide exciting avenues for expanding and fostering environmental stewardship 
into the future. 
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The Good, the Hard and the Sustainable. Developing geotourism tracks 
and trails in arid northern SA 

Witchelina Station, which covers most of the Willouran Ranges was purchased on behalf of the 
Nature Foundation SA in 2010, whose aim was to manage and restore the terrain for 
environmental research, conservation and tourism as a Nature Reserve. Geologically its excellent 
outcrop provides a proliferation of stunning geological sites and a wealth of clearly displayed 
complex Adelaidean sediments, stratigraphy and structures, including major thrust and folds, 
reactivated faults, spectacular fold interference patterns and diapiric megabreccias. 

The Hiltaba Nature Reserve on northern Eyre Peninsula was likewise purchased by NFSA and 
demonstrates 10 million years of ancient volcanic activity, where Australia’s largest super-volcano 
erupted spectacularly 1590 million years ago in the Gawler Ranges. Hiltaba is also adjacent to the 
site of Australia’s biggest astrobleme at Lake Acraman which impacted a billion years later. 

Development of these areas for environmental and geological visitors has long been difficult due 
to their remoteness, isolation, ruggedly inaccessible terrain, limited exploration potential and 
former intensive pastoral status. However, relatively easy access and upgraded infrastructure for 
large or small field parties, camping facilities, water and electricity, remote outstations and a 
network of well-maintained 4WD tracks and walking trails are present. 

These Reserves already have three formally listed Geoheritage sites with one more under review, 
an array of spectacular geosites, and guided tracks with comprehensive track notes, maps, 
interpretive brochures and guides. The UniSA partnership with NFSA has demonstrated how their 
collaboration can make a valuable contribution to the promotion, conservation and outreach of 
these remote field resources. 
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The social impact of the Cat Tracker project 

Domestic cats are one of the most popular pets worldwide and they play an important and much-
cherished role in the lives of many South Australians. The Cat Tracker project was designed to 
help cat owners make informed decisions about the management of their pet cats. We conducted 
a social survey about cat ownership and tracked 428 cats in South Australia. We published the 
results online and then conducted an evaluation survey. The evaluation has demonstrated 
learning, attitude change and behaviour change. Many people involved in the project reported 
that the tracked cats travelled further than expected and that they were surprised by the locations, 
distances, dangers and routes revealed by the cat tracking. The initial survey and the evaluation 
survey enabled a pre/post comparison of attitudes to cat containment. Attitudes towards cat 
containment changed. There was an increase in people reporting that it was important to keep 
cats indoors both at night and during the day. Respondents to the evaluation survey also reported 
changing their behaviour towards cat management. The most common behaviour change was an 
increase in cat containment, either by keeping cats indoors for longer each day, or by keeping cats 
completely indoors. Respondents also reported that they would manage any future cats 
differently, often by keeping them indoors for longer each day. People who were directly involved 
in cat tracking were more likely to have changed their attitudes and behaviours, although people 
who answered surveys and observed the project also changed their attitudes and behaviours. 
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“G.I.G.O - the case for validation and accuracy assessment in a dataset 
on Public Open Space”. 

Geographic information systems (GIS) is a powerful tool for studies involving the built environment 
to help test research outcomes and develop policy. 

Despite the increasing availability of big data to investigate associations and trends, the choice 
and accuracy of the datasets can bias the research outcomes. Consequently, the interpretation of 
a dataset analysis depends on the research questions and the data definition and accuracy. 
Accordingly, a researcher should not assume government and industry datasets are the “Gold 
Standard” for data representation. 

This study involved developing and validating a 2016 spatial public open space (POS) dataset for 
metropolitan Adelaide to align with the 2016 Australian population census for statistical 
modelling. 

This presentation provides an overview of three datasets that represent open space within 
metropolitan Adelaide and the rationale for the development and validation of a new POS dataset. 
With the objective to represent open space accessible to the public for all age groups to engage 
in passive and active recreation. The data validation process applied secondary data, including the 
utilisation of high spatial resolution ortho-photographic imagery, Google Streetview and field 
inspections. 

The outcome was a public open space dataset for metropolitan Adelaide which provided a 
representation of POS suitable for passive and active recreation. The POS data, when applied to 
different spatial units (Statistical Area 1, suburb, postcode, local government area), provides the 
foundation for more accurate comparisons of the population (and other variables), and statistical 
associations with population health data.  
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Carbon Assessment for Urban Precincts. Integrated Model and Case 
Studies 

This presentation is based on a paper by Drs Bin Huang, Ke Xing (both of the School of Engineering, 
UniSA) and Stephen Pullen (School of Natural and Built Environments) published online in August 
2017 in the Energy and Buildings Journal. It forms part of the research carried out in the 
Cooperative Research Centre (CRC) “Low Carbon Living” through the project “Integrated Carbon 
Metrics” (ICM)” (RP2007). 

The construction sector is the largest contributor to global greenhouse gas (GHG) emissions. Over 
the years, various tools have been developed to support the life-cycle assessment of building 
carbon emissions performance. However, most of these tools have been primarily focused on 
building scale modelling and evaluation, leaving the emissions related to infrastructure and 
occupant activities, often neglected. The uptake of macro perspective carbon evaluations at the 
urban precinct level has been slow due to various barriers such as system boundary definition, 
quantification of complex inter-building effects, availability of comparable data, integrated 
modelling and uncertainties related to occupants’ life styles. This paper focuses on research on 
an integrated life-cycle model to support the precinct-scale evaluation of carbon footprint for a 
comprehensive understanding of the emission profile. This is expected to support low carbon 
planning and (re)development of urban precincts and provide guidance on the most suitable 
forms for urban living in the future. The model structure is underpinned by four major components 
at the precinct level, i.e. embodied, operational and travelling associated carbon emissions, as 
well as the carbon offsetting from solar energy harvesting. The utility of the proposed 
methodology is demonstrated through preliminary case studies on representative suburban 
precincts in Adelaide, South Australia.  
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An Experimental Investigation of Square Columns Circularization Using 
FRP-Confined Crumb Rubber Concrete 

Retrofitting of rectangular/square concrete columns of existing buildings can be required for a 
range of reasons. Wrapping columns in fibre reinforced polymer (FRP) is one of the most effective 
retrofitting methods for circular columns. However, the sharpness of corners in rectangular 
columns affects the confined column performance. In this paper, a conventional concrete square 
column of dimensions 106 x 106 x 300 mm was converted to a circular shape by adding crumb 
rubber concrete (CRC) circular segments to the outside of the existing column and then wrapping 
it in a FRP jacket, in order to fully utilize the FRP-confinement efficiency. CRC with different rubber 
contents (0% to 20% of sand volume replaced by rubber), rubber particle sizes (0.15 mm to 2.36 
mm), and a target compressive strength (f'c) of 50 MPa (similar to that of the substrate concrete), 
was used in the circularization process. FRP-confinement with wall thicknesses of 1 and 2 layers 
was used for all columns. The axial and hoop stress-strain behaviours of the columns were 
measured and compared. The results indicated that CRC can effectively replace the conventional 
concrete in circularizing existing columns. This could potentially provide an additional way to 
dispose of end-of-life tyres. 
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What tools and techniques do Project Risk managers use? 

Managing Risk is a recognised and critical part of a project manager’s role. Projects are becoming 
more complex with the uncertainty in the system contributing to the lack of control and added 
the risk attached to these projects. This study explores a microcosm of 25 project managers in the 
South Australian construction industry, and their use of project risk tools and techniques. The 
project managers interviewed provide their views on how they identify and manage their risks and 
the tools and techniques they use. The results showed that structural, technical and directional 
complexity of projects was high, and but because of the uniqueness of projects and the 
uncertainty attached to them most of the quantitative tools and techniques potentially used to 
identify and manage risks cannot be used by project managers. Project managers instead rely in 
their experience and that of their teams to identify and manage risks.  
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Impact assessment of a potential Transit Corridor on the improvement of 
the travel time of public bus services. A case study of Main North Road, 
Adelaide. 

Like most Australian cities, Adelaide also experiences urban sprawl, which results in providing 
limited accessibility to rail based transport services to the majority of the outer suburban areas. 
These areas are served by conventional bus services, which many experts suggest that have failed 
to attract more people to public transportation. 

Bus-based transit-oriented developments (TODs), as a form of integrated transport and land use 
planning, is considered to have the potential to address this issue, where development of a transit 
corridor and design of the transit services are the key challenges to be addressed. 

This study undertakes an analysis of the potential improvements of the existing bus services that 
can be achieved by transforming a conventional arterial main road (Main North Road) into a transit 
corridor. The study also provides an investigation of the existing conventional bus services 
(routes) with an aim to formulate an alternative service design running along the transit corridor.  

The results of this study can be compared and applied to the designs of routes and corridors of 
similar characteristics to other low urban density areas in car oriented cities in Australia and 
internationally. 
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Earth information from space images. resolutions are the issue 

The extraction of useful information from images acquired by sensors on Earth orbiting satellites 
is dependent on a number of interrelated variables. For geostationary satellites (GEO), whose 
position relative to Earth is fixed, time to image individual pixels is relatively long, resulting in good 
signal to noise ratios; however distance to the target is more than 50 times that for Low Earth 
Orbiting (LEO) satellites. This impacts the spatial resolution of the images which, at best, is 50m 
and typically in excess of 500m. Against this, the temporal resolution of such imaging is 
extraordinarily high with multi-spectral images of large sections of the Earth capable of being 
delivered in the order of minutes. LEO satellites, on the other hand, because of the requirement 
to balance gravitational and centrifugal forces, orbit at much higher velocities than GEO satellites; 
Space Station, for example, orbits at approximately 28,000 km hr-1. This results in less time to 
acquire images at either high spatial or high spectral resolution and often with constraints on the 
spatial extent of the acquired images. In addition, the radiometric resolution of the images can 
also be compromised, though recent sensor technology has largely overcome this problem. This 
presentation illustrates these resolution issues using images acquired from space, proposes a 
mechanism to combine measures of all resolutions in one metric and discusses solutions to the 
tension between spatial, spectral and temporal resolution, though the use of constellations of 
small satellites in LEO orbit equipped with hyper-sensors. 
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Remote Sensing Detection and Characterisation of Hidden Groundwater 
Resources (using techniques developed for Mars). 

Sustainably managing Australia’s national groundwater resources is a complex environmental 
challenge that requires accurate and cost-effective detection and monitoring of groundwater 
systems.  Innovative satellite remote sensing methodologies have previously been developed to 
determine the presence of groundwater (ice) on Mars.  These unique techniques have 
demonstrated success in determining the presence of hidden subsurface martian water 
environments, and have potential to contribute solutions to the challenges of Australian 
groundwater management.  The hyperarid environments of Mars provide a physical, chemical and 
geological analogue for arid environments in Australia, and hence the remote sensing techniques 
can be adapted for mapping groundwater in remote, arid environments on Earth.  Analogously to 
the approaches used on Mars, multivariate statistical and pattern detection methods are proposed 
to identify what surface expressions are the best predictors of subsurface groundwater systems 
and their characteristics (e.g. aquifer depth).  This methodology will allow diagnostic indicators for 
the presence, activity, and depth of underlying groundwater systems to be derived, using high-
resolution hyperspectral imagery.  The utilization of these approaches for subsurface water 
detection on Mars will be presented, and the future adaptation of these techniques to Earth will 
be discussed. 
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Mapping potential areas for groundwater storage in the Flinders Ranges, 
using remote sensing and GIS 

In Australia, water resource management is a major socio-economic issue and an essential 
component of progress. The Hawker Area in common with much of the Flinders Ranges suffers 
from a lack of reliable data to help water resource managers. This paper discusses the delineation 
and assessment of groundwater potential zones using remote sensing and geospatial techniques 
in the region, using multi-criteria analyses. The study integrates thematic layers (lithology, 
drainage density, slope and lineament density) in a GIS environment in order to identify 
groundwater potential zones. The individual thematic layers and their categories were assigned a 
knowledge base ranking from 1 to 3, depending on their importance for groundwater potential. 
Using the weighting analysis in ArcGIS software, all thematic layers were integrated to produce a 
composite groundwater potential map of the study area. The recognised groundwater potential 
zones were classified into three classes, from very good to poor. The groundwater potential zones 
were verified with available water data, and showed consistency with the interpretations. 

Keywords. remote sensing; recharge potential model, Hawker; Flinders Ranges; South Australia. 
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Lead immobilization in mining/smelting impacted Australian soil 

Lead (Pb) exposure in Australian historic mining/smelting sites poses a significant social and 
economic burden, including damage to neurological development and loss of IQ in children. 
Phosphorus (P) amendment may be a very effective strategy which promotes the formation of 
insoluble Pb species in the soil (e.g. pyromorphite), reducing their bioavailability via the 
gastrointestinal tract. However, very little information in known about which phosphate 
amendments and what application rates may be most effective in treating Broken Hill and Port 
Pirie soils, particularly via the inhalation pathway. The overarching aim of this study was to assess 
the efficacy of P amendments in Pb impacted soil from Broken Hill and Port Pirie. Soil was dried at 
40°C, sieved to <2mm and the total Pb concentration analyzed. Phosphoric acid, hydroxyapatite, 
triple super phosphate, mono-ammonium superphosphate, bonemeal biochar, Fe2O3 and MnCl2 
was added to 500 g of soil at a molar ratio of Pb.P/Fe/Mn = 1.5. After two weeks of aging at room 
temperature with 80% water holding capacity (WHC), the excess P was leached using 5 x WHC of 
each soil and dried at 60°C overnight. The soil was then sieved into incidentally ingestible fraction 
(<250µm) and inhalable fraction (<10µm), followed by the assessment of bioaccessibility of Pb in 
each fraction (Solubility/Bioavailability Research Consortium assay, inhalation-ingestion 
bioaccessibility assay and optimized artificial lysosomal fluid assay). Compared to the untreated 
control, all P amendments were effective in reducing oral bioaccessibility (p<0.05). However, only 
phosphoric acid, monoammonium phosphate and triple superphosphate significantly (p<0.05) 
reduced inhalation bioaccessibility. 
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Development of Silica coated Fibre Technology (SiFT) for the detection of 
pharmaceutical drugs 

Neeraj Verma1,2, Dario R Arrua1,2, Hans-Jurgen Wirth2,3, Andrew Gooley2,3, Michael C Breadmore2,4, 
Emily F Hilder1,2* 

1Future Industries Institute, University of South Australia, Mawson Lakes Campus, Adelaide 
5001, SA, Australia 

2ARC Training Centre for Portable Analytical Separation Technologies, Australia 
3Australian Centre for Research on Separation Science, University of Tasmania, Hobart, 

TAS 7001, Australia 
4Trajan Scientific and Medical, 7 Argent Place, Ringwood, 3134, VIC, Australia 

The simplicity and flexibility of micro-extraction techniques - specifically “coated fibre” micro-
extraction technologies – have recently expanded into the field of bioanalysis with less-invasive 
sampling in vivo and ex vivo. We have established a modified method to coat stainless steel fibers 
with a composite material composed of high purity silica particles embedded within a porous 
polymer matrix (SiFT). To evaluate the best stationary phase to coat the fibre we explored the 
selectivity of 6 stationary phases for the extraction of pharmaceuticals. The selected phases were 
10-micron 120Å, methyl (C1), butyl (C4), phenyl (C6), octyl (C8), polymeric octadecyl (C18) and diol 
functionality. The C18, C8 and phenyl presented high selectivity and good retention properties and 
were selected as best suited stationary phases for fiber coating. Parameters that influence the 
optimal fiber coating were explored including slurry composition, speed of coating and 
polymerization parameters. The composite is in the process of optimization in terms of both 
binding capacity and binding kinetics and to increase the binding capacity of the fiber with smaller 
particles (3 micron 120 Å polymeric octadecyl (C18)) coatings also being under optimization 
processes. The C18 coated SiFT could extract the pharmaceutical drugs diclofenac from an 
aqueous solution with a lowest concentration of 100pg/ml, and contented recoveries were 
attained by direct coupling with ESI-MS. The experimental results of this work will guide future 
developments in sample preparation methods using in vivo animal models with a view to be 
demonstrating in vivo micro-extraction fiber as a tool for less invasive method for the whole blood 
metabolomics studies.  
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Beyond carbon. A vision for a sustainable, desirable future for everyone 

It is well established that our global energy supply is unsustainable. The metric commonly used 
to quantify this unsustainability is the “Carbon Footprint” – literally the footprint (land area) 
required for forests to absorb our carbon emissions from fossil fuels. Compared with the global 
Ecological Footprint, more land is required to absorb carbon emissions than is required to produce 
crops, livestock and timber products for humanity. In fact, more carbon uptake is required than 
there is forest physically available, resulting in increasing atmospheric carbon concentrations and 
leaving the planet in a state of ecological deficit. 

Assuming that the transition away from fossil fuels is technically possible, it is important that we 
assess the sustainability and scalability of the replacement energy supplies. Specifically, 
renewable energy (directly or indirectly supplied by intercepting solar radiation) requires a land 
capture area, and it is essential that we quantify the scale of this area to avoid replacing a large 
carbon footprint with a large, or even larger, renewable energy footprint. 

In this presentation, a novel metric, the Renewable Energy Equivalent Footprint (REEF), will be 
introduced. The metric accounts for the twin capture areas required for two super-categories of 
energy. solar electricity and biofuel. It uses a cross-over model to account for the reinvestment of 
each type of energy back into each energy harvesting process. The REEF translates energy 
consumption rates at any scale into an equivalent spatial footprint assuming 100% renewable 
energy, allowing us to evaluate, for the first time, whether particular consumption patterns and 
behaviours will “fit” – literally – in a renewable-powered future. 

The per-capita REEF is evaluated for over 100 nations based on contemporary electricity and fuel 
consumption patterns, and is compared with each nation’s Human Development Index (HDI) as a 
proxy for human wellbeing. No nation with HDI > 0.8 (a benchmark for wellbeing) exhibits an 
energy consumption pattern that could be replicated globally, based on current energy yields. 
Scenarios of increased electrification and improved biofuel yields are investigated, resulting in 
eight high-HDI countries (Portugal, Spain, Cyprus, Greece, Argentina, Japan, Brunei Darussalam and 
the Netherlands) displaying an energy consumption pattern that could be potentially replicated 
globally, if such major technological changes were to occur. These few exemplar countries 
provide a glimpse of energy consumption patterns that may characterise a future sustainable, 
desirable world. 
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Initial Soil Moisture effects on Flash Flood Forecasting in the 
Urbanised Catchments in South Australian Semi-Arid Climate

Dinesh Ratnayake
Dr.Guna Hewa and David Pezzaniti

Civil Engineering (CIV-LPHD)

A section of Montacute road after 52.7mm/d rain on Sep. 16

Study Area

Brown Hill Creek (BHC) and Dry Creek (DC)
of South Australia.

Brown Hill Keswick Creek 

Dry Creek

Data Collection 

• Rainfall and flow data from Australian
Bureau of Meteorology (BoM) .

• Soil moisture data through Australian

Water Resources Assessment Landscape

Modelling (AWRA-L) and on-site soil

moisture monitoring.

Introduction

• Flash floods (FF) is a natural disaster that

affects human lives and other assets.

• FF is defined as the floods that occur

within 6hrs of a rainfall event

(Hapuarachchi et al., 2008).

• Environmental factors and catchment

characteristics can have a huge influence

on the severity of flash floods (Grillakis et

al.,2016).

• Initial soil moisture (ISM) status has a

significant effect on the flash flood

magnitude (Brocca et al., 2012).

Objectives

1. To determine a relationship between
initial soil moisture (ISM) and initial loss
(IL)

2. To understand the sensitivity of flash
flood generation to ISM

3. Inclusion of soil moisture data in
improving the confidence of flash flood
forecasts

FF in Australia

• Majority of the urban cities in Australia

are prone to flash flooding.

• FF forecasting in Australia uses single

values for losses recommended by

Australia Rainfall Runoff (ARR) which are

not adequate to represent a complex

hydrological process of a catchment (El-

Kafagee & Rahman, 2011).

Reference
• Brocca, L, Melone, F, Moramarco, T & Singh, V 2009, 'Assimilation of

observed soil moisture data in storm rainfall-runoff modeling', Journal

of Hydrologic Engineering, vol. 14, no. 2, pp. 153-165.

• El-Kafagee, M, & Rahman, A 2011, 'A study on initial and continuing

losses for design flood estimation in New South Wales', 19th

International Congress on Modelling and Simulation. MODSIM, Perth,

Australia.

• Guha-Sapir, D, Below, R & Hoyois, P 2015, 'EM-DAT: International

disaster database', Catholic University of Louvain: Brussels, Belgium.

Objective 1- Relationship 
between ISM and IL 

• Events within 6hrs will be selected.

• Hydrographs will be developed for all
the selected events to obtain IL.

• Estimated ISM at root zone will be
obtained from AWRA-L data for each
event.

• The relationship between IL and ISM will
be explored.

Objective 2- Sensitivity of flash 
flood magnitude to ISM

• PCSWMM model will be used to develop
the hydrological simulation.

• Infiltration parameter will be calculated
using ISM data based on Green-Ampt
infiltration method.

• Variation of the simulated peak flow at
changing infiltration parameter (based
on ISM values) will be explored

• Possible relationship between ISM and

FF will be explored.

Objective 3 - Inclusion of findings
in improving reliability of flash
flood forecasting system

• Finding will be incorporated into
FloodMon forecasting system which will
be operated in South Australia in near
future.

• The historical flood forecasts will be
compared with the forecasts obtained
using the new IL values.

• The reliability of AWRA-L soil moisture
will be evaluated using on-site soil
moisture data.

Aim of the Research

To enhance the reliability of flash flood
forecasting in Australia.

Methodology



Research Strategy
This mixed method study will create information for each component of the project cycle (below).
The assumption is made that teachers, who know the expectations (benchmarks) of student achievement in geospatial literacy (A), and
know their students’ geospatial literacy level (B), are more able to differentiate their teaching (C) to support and improve student
geospatial literacy to achieve or surpass the benchmarks.

Assessing the Geospatial Literacy of Senior Secondary Students in Australia
The GeLDA Project

Genine MEREDITH – University of South Australia, School of Natural and Built Environments
Supervisors: 

Associate Adjunct Professor David Bruce (Principal)
Associate Adjunct Professor Ian Clark

Professor Paul Sutton (Denver University)
Mr Malcolm McInerney (Department for Education and Child Development)

Background
Geospatial concepts are required for a diverse range of
professions (1Cane 2007). From geospatial technicians
through to pilots and police officers, geospatial literacy is
fundamental for success. However, there is unease about
the extent of geospatial illiteracy in school leavers in
Australia (2AGTA 2007). The geospatial literacy level of
young people preparing to finish secondary school in
Australia is unknown, as are the issues affecting its
instruction in the classroom, and post-secondary industry
expectations.
This research project studies the current geospatial literacy
level of Australian year 12 school leavers comparative to
industry and tertiary expectations.

Spatial concepts
Relate to space and the relationship 
of objects within it.

This is a broad term that can refer
to visualisation, orientation and
manipulation of objects in a
cognitive sense (Figure 1), unlimited
in universal space, or limited to the
human body (3Moore-Russo et al.
2012; Goodchild 2001).

Geospatial concepts
Relate to space in a geo (Earth) reference 
framework and the relationship of 
objects within it.

This is a narrower subset of spatial that
refers to visualisation, orientation and
manipulation of objects in the geo-space
(Figure 2) (4Golledge, Marsh and
Battersby 2008) The prefix geo- provides
the separation from the cognitive, or
mathematical.

Aims
The aims of this study are to evaluate and clarify the current
geospatial literacy capability of senior secondary
‘Geography’ and ‘Earth and Environmental Science’ (GEES)
students in South Australia, Victoria and Western Australia,
determine adequate minimum and desirable benchmarks,
and evaluate issues and potential strategies to improve
geospatial literacy in the educational environment.

Review of Curriculum
Within the new Australian senior secondary curriculum (AC), GEES
understandably attempt to develop students’ ability to think geospatially. The
term spatial is used prevalently in GEES in the AC, e.g. spatial distribution,
spatial technology and spatial patterns (5ACARA 2015), but the descriptions are
potentially superficial eluding to the assumption that senior secondary
educators do not require more prescriptive support and guidance.
Furthermore, the term ‘spatial’ is also used occasionally in contexts distinct
from GEES, and as such removed from its geospatial function. For example,
both the ‘representation of general capabilities’ and ‘cross-curricular priorities’
within some subjects, such as Mathematics and English, contain references to
the term spatial, which may confuse the different implied meanings for
educators.

Geospatial literacy :
An individuals capacity to
understand, and critically
evaluate information within
a geospatial context.

The geospatial industry includes basic and applied
research, technology development, education, and
applications to address the planning, decision making, and
operational needs of people and organizations of all types
(Figures 4-7) (6GITA and AAG 2006 p.8 cited in DiBiase et al.
2010).

Improvement and monitoring of geospatial literacy in
secondary school (Figure 3) will enhance career success
and individual confidence.

Figure 4: Aviation Figure 5: Archaeology

Figure 6: Environmental Figure 7: Military

Education to Profession

A
Industry & 

Tertiary 
Benchmarks

B
Diagnostic 

Assessment

C
Teaching 

Strategies

The resulting strategies are 
distributed with the Geospatial 
Literacy Diagnostic Assessment
and form a comprehensive 
support system for teachers 
of ‘Geography’ and ‘Earth 
and Environmental Science’.

The online Geospatial Literacy Diagnostic Assessment (GeLDA) can be used at the commencement of
each school year to determine students’ individual geospatial literacy strengths and weaknesses. The
results, combined with a knowledge of benchmarks and recommended teaching strategies, will assist in
differentiation in the classroom and improved outcomes for students. The test is intended to be used at
the commencement of the school year, but can also be used throughout the year to evaluate progress.

Geospatial Literacy Diagnostic Assessment (GeLDA)

Angle
Classification

Sequencing
Connectivity

Gradient
Profile

Representation
Transition
Hierarchy

Texture
Cycle

Distribution
Pattern

Association
Interpolations
Extrapolations

Map projection
Density

Scale
Overlay

Global interconnection

Complex Concepts

Arrangement
Shape

Reference frame
Distance

Direction
Movement/Motion

Orientation/Position

Simple Concepts

Identity
Location

Magnitude
Space-Time

Rotation

Primitive Concepts

Example Shape :
Match 2d to 3d images
and Identify particular
landscape features
based on shape.

Example Magnitude:
Determine the larger
surface area of
differently shaped but
recognisable features at
the same scale.

Benchmarks indicating what Industry
and Tertiary Institutions expect at
entry level are determined via surveys
and arranged into categories:

Conclusion – The GeLDA Project
Presently, the main components of the research project are still in development with results pending.
The GeLDA is intended to be an educative assessment rather than summative, undertaken for diagnosis
motivation and differentiation. Understanding the expectations of Industry and Tertiary Institutions will
help students make informed decisions and improve their chances of success. Arming the teachers with
optional recommended strategies can strengthen students’ geospatial literacy. The final outcome of this
study is expected to provide a complete picture on the status of geospatial literacy in relevant sections
of the Australian senior secondary education system.
It is anticipated that this project can be expanded, with minor amendments, in the future to evaluate
students in areas outside of the geo-sciences, and internationally for comparative purposes.

www.gelda-online.com

A taxonomy of geospatial literacy, divided into three classifications based on complexity, has been 
developed (below). Tasks assigned to each concept will comprise the GeLDA, an online assessment 
designed to indicate a student’s strengths and weaknesses in geospatial literacy. 
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Introduction

As demand for building new infrastructure and renovation of old is substantially more

in the meantime global warming further deteriorates the ecology. There arises a need

to explore innovative and sustainable methods of soil improvement. Microbial induced

calcite precipitation (MICP) is newly introduced method of soil improvement in

geotechnical engineering. Most of the current soil improvement techniques utilize

artificial (commonly cement) material which consumes large amount of energy for

manufacturing and application, produces carbon, utilizes large volume of natural

resources combined with land deterioration. MICP due to its less impact on

environment and negligible energy consumption probably holds solutions for an

effective and sustainable soil improvement method in geotechnical field.

Fig 1: Distribution of source countries of

MICP related journal articles (up o March

2016)

MICP Process

Soil particles Pore spaces

Microbial 

cementation

Chemical

𝑵𝑯𝟐𝑪𝑶𝑵𝑯𝟐 +𝑯𝟐𝑶 → 𝑵𝑯𝟑 + 𝑵𝑯𝟐𝑪𝑶𝑶𝑯

𝑵𝑯𝟐𝑪𝑶𝑶𝑯+𝑯𝟐𝑶 ↔ 𝑯𝟐𝑪𝑶𝟑 +𝑵𝑯𝟑

𝑵𝑯𝟑 +𝑯𝟐𝑶 ↔ 𝑵𝑯𝟒
+ + 𝑶𝑯−

𝑯𝟐𝑪𝑶𝟑 ↔ 𝑯+ +𝑯𝑪𝑶𝟑
−

𝑪𝒂𝟐+ + 𝑯𝑪𝑶𝟑
− + 𝑶𝑯− ↔ 𝑪𝒂𝑪𝑶𝟑 ↓ + 𝑯𝟐𝑶

Process

pH, 

temperature

Urea 

conc.

Calcium 

ion 

conc.

Methodology

• Two step process

• In first step bacterial solution is prepared to an optical density of 0.8 – 1 and injected into soil sample

• In next step repeated treatments of cementation solution, by mixing ingredients listed in table 1, is injected into

sample

• Calcium carbonate (CaCO3) is precipitated in the pore spaces by urea hydrolysis

Chemical Sterilization
Molecular Mass 

(g/mol)
Mass concentration (g/l)

Urea (CO(NH2)2) Filter 60.06 20

Ammonium Chloride 

(NH4Cl)
Autoclave 53.49 20

Sodium Bicarbonate 

(NaHCO3)
Autoclave 84.007 2

Yeast Extract Autoclave - 0.2

Calcium Chloride (CaCl2) Autoclave 110.98 22.2

Table 1: Ingredients for cementation solution

Preliminary Results

(a) Unconfined Compressive Strength

• Dataset were extracted from literature on MICP treated soil samples of

approximately 100 mm in height and 50 mm in diameter

• In few cases repeated MICP treatment could turn a soil into a brick-like

material (UCS  20MPa) under controlled laboratory conditions

• A comparison of UCS for MICP treated soil with total CaCO3 is presented in

Fig. 2

• A 3D presentation (contour plot) of D10, UCS and CaCO3 data is shown in Fig. 3

• Sporosarcina pasteurii, NCIMB 8841 strain a urea

hydrolysing bacteria from NCIMB, Scotland was

utilized for present study

• Repeated treatment with cementation solution over

period resulted in cemented sample as shown in Fig. 5

and Fig. 6

• Stopped flow injection method was adopted for this

technique

(b) Small sample preparation by MICP method

• Appropriate sample was prepared carefully for imaging

• Xradia MicroXCT-400 equipment by ANFF from Future

Industries Institute was utilized for tomography

• For imaging a total 1801 projections were taken by rotating the

sample 3600

• The scan set up consisted of 55 kV voltage, 10 W power and a

magnification of 4X, images shown in Fig. 7

(c) X-ray Tomography

Future Work

• Research and publication on MICP increased exponentially

from 2005

• Limited literature on behaviour of bio cemented sample - few

articles compared total CaCO3 precipitation with engineering

properties such as UCS of soil

• MICP has potential to be an alternative, effective and

sustainable method of soil improvement

• Real-time process monitoring and has a diverse range of

applications

Conclusions

• Triaxial sample preparation to characterize behaviour of

MICP treated soil

• Generate more dataset to study the effect on UCS due to

CaCO3 precipitation and particle size D10
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Fig 2: Distribution of UCS vs CaCO3 w.r.t.

their soil type

Fig 3: Contour plot for UCS with range of CaCO3 and D10

Fig 4: Loose uncemented clean sand

sample

Fig 5: MICP treated clean sand

sample, top view
Fig 6: MICP treated clean sand

sample, side view
Fig 7: Reconstructed tomography images of clean sand sample from MicroXCT-400

Fig 8: Mould made for preparing Triaxial samples of sand

Fig 9: Triaxial apparatus to be used for

testing MICP treated samples
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Currently there is a revival of interest and engagement in UA (any form of urban food production), with 56% 

of Australians growing some of their own food (Wise 2014). Amid this revival of interest the question remains, 

“Can UA can help supplement the future food supplies of our cities and urban 

households, or has it become a mostly discretionary activity?”. 

There is surprisingly little quantitative data available on how much food people in modern urban 

environments can grow, and the amount of resources required to grow that food (Ward et al. 2014). 

Collection of in-field data will support firmer evaluation of the water use efficiency of a range of UA 

production methods, encourage clearer economic evaluations of UA and assist the optimisation of 

theoretical UA modelling. 

The Edible Garden Project was designed to collect data on home, community and school gardens across 

South Australia. The project has two phases: 

Phase 1: Online survey asking gardeners about their garden setups, estimated inputs, motivations, 

challenges and perceived value of growing food. 

Phase 2: Garden data collection. Selected gardeners are sent a Data Collection Toolkit (tools and 

instructions) to assist them collect input data (time spent, expenses and water-use) and yield data 

(harvest weights) for as many months as they are willing (some for only 3 months, some for more than 12). 

Phase 2 participants enter their data into the online project interface. Interactive results charts are 

automatically generated for the participants to view, share and compare their results with those of 

other gardeners. For example  

We have had more than 400 survey responses, and currently 

have 61 registered gardens collecting data. 

What’s the most common production method? 

Fruit Trees (84% of our survey respondents)  

How does the time add up?  

Our participants typically spend only 5 minutes each time they 

harvest, yet all up harvesting takes 28% of the total time spent 

on their gardens. 

Do people share the food they grow? 

95% of our survey respondents said “Yes”. We also found that half of all the produce grown by our registered 

gardens was being given away. 

Data collection and analysis for the Edible Gardens Project is ongoing. We are continuously improving and 

adapting the project methods, while gaining valuable feedback from our participants. Documentation of 

the challenges and the improvements to our methods will support both future UA research and any future 

expansion of the project. 

It is our intention to make all Edible Gardens data, reports, publications and methods open-source. 

In South Australia, people 

water their gardens from 5 

different water sources and 

via 6 different irrigation 

methods.  

Participants were sent a 

suitable combination of 

smaller digital, and larger 

displacement water meters. 

References: 
Wise, P. 2014, Grow your own: the potential 
value and impacts of residential and 
community food gardening. Online Report 

Ward, Ward, Mantzioris & Saint, 2014, 
Optimising diet decisions and urban 
agriculture using linear programming, Food 
Security 6 (5), 701-718.



Figure 1:.Adelaide’s O-Bahn bus as part of Adelaide’s 
predominantly bus based public transport network 
https://www.flickr.com/photos/philipmallis/21741694355/

Reliability
One of the biggest grievances 
with public transport is reliability. 
The transport agency is reporting 
high reliability >90%, who’s right?

Interpretation
The department frequently reports 
that over 90% of bus services are on 
time. However passengers see a 
figure of between 50 and 75% 
depending on the day of the week 

Aims
To assess the barriers to uptake of
sustainable transport modes of
walking cycling and public
transport
To investigate options for
integrating public and private
transportation modes
To create a tool to investigate the
expected patronage increase
resulting from improvements

What can be done about it?
Reliability published at the level 
of passenger experience 
Improvements targeted to 
improving peak reliability

Method
This figure was obtained using 
ticketing data for August 2016. 
At every boarding location the 
timetabled departure time was 
compared with the boarding time

My Next Step 

This survey will help to understand 
what else is needed to encourage 
higher uptake of the sustainable 
transport modes in the suburbs. 

Survey Questions 
This survey will address

current transport behaviour, 
particularly that associated 
with commuting 
attitudes towards the 
sustainable modes
Potential behaviour under 
different circumstances, with 
attribute trading

Who to Ask? 

These locations were decided upon 
through various criteria: 

Public transport accessibility 
Walking/cycling availability 
Distance from Adelaide 

Author:  Callum Sleep 
E-mail: Callum.Sleep@unisa.edu.au

Graph of lateness at boarding transactions across the whole Adelaide Metro bus network for a Thurs and Sat in 
August 2016 
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Use of Mobile ICT in Construction
Projects: What are the IMPLICATIONS
for Construction Productivity?

Abid Hasan, PhD Candidate (Construction Management), Supervisors - Prof Abbas Elmualim & Dr Rameez Rameezdeen, Research 
Advisor - Dr Sam Baroudi, Industry Advisor – Mr. Andrew Marshall

The research has four objectives:

Research Background

Productivity rates in the construction 
sector are insufficient 

Productivity Issues in Construction Projects

O4. MODEL

A framework to unify mobile ICT use and construction 
productivity

Research Objectives

Critical factors are:

Emergence of Mobile ICT

70 % of the world’s population will use smartphones and 90 % will be
covered by broadband networks by 2020.

Novelty Statement

The main reason for this research
study is a perceived gap in the
current body of knowledge in relation
to mobile ICT within the
context of construction industry.

Mobile ICT with the purpose of understanding its implications for
construction productivity is not perceived to be satisfactorily
covered.

If you have any questions or require further information, please do not hesitate to contact me. My email address is :
abid.hasan@mymail.unisa.edu.au

Focus Group (O1, O2 & O3)

Research Methods

Questionnaire Survey (O1 & O2)

Interviews (O3)

Case Study (O4)

O3. HOW
does mobile ICT 

affect construction 

productivity?

O2. WHY
does Construction 

Management 

professionals use 

mobile ICT?

O1. WHAT
is the extent and 

nature of mobile 

ICT being used?

7.70%

8.90%

5%

6%
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8%
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10%

GDP Employment

Australian Construction Industry: Contribution

A strong desire to improve 
construction productivity
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The occurrence and implications of drugs in the environment is an emerging
concern1. These drugs are discharged into sewage and removed by the
wastewater treatment processes while some are partially removed and remain,
being able to enter the environment and contaminate surface and groundwater
and subsequently, drinking water2.

Introduction

In this perspective, the study aimed
to assess the occurrence and fate of
key illicit drugs in influent and
effluent wastewater from four
wastewater treatment plants across
Adelaide, South Australia over a one
year period and to compare the
treatment performance of wastewater
treatment plants adopting different
secondary processes. The analytes
were extracted from wastewater by
mixed mode solid-phase

extraction and analysed using
Liquid Chromatography tandem
Mass Spectrometry (LC-MS/MS).

Targeted Drugs
Cocaine

Methamphetamine : METH
MDMA -3,4-methylenedioxy-METH

Codeine & Morphine

RESULT

Conclusion

Sample Preparation & Analysis

ANALYSIS
LS:MS/MS

Column: Phenomenex™ Luna PFP
3µm, 100 x 4.6 mm
Mobile Phase: MeOH:0.1% Formic acid

Wash: MeOH: Acetate buffer: 0.1M AA
Elute: 96% dichloromethane:ipropanol
(80:20) /4% ammonia

EXTRACTION
Mixed mode SPE

24-h Composite
Influent and Effluent Wastewater

(April 2016 – February 2017)

SAMPLING

C8 + 

Benzene 

Sulfonic 

Acid 

• The targeted drugs were detected and quantified in all wastewater extracts
• Methamphetamine was found to be the most prevalent stimulant with an

average excretion of 208 gm/day
• Cocaine and MDMA use peaked on weekends
• Morphine and methamphetamine were most efficiently removed (94% and

88% respectively) by the technologies implemented in the wastewater
treatment plants while MDMA is least well removed (58%)

References
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Saint, C.P. (2017) Water Research 124: 713-727
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Figure 1: Effect of S/L ( 1:100,  1:500,  1:1000 &  1:5000) on As
bioaccessibility (mg/kg) using SLF according to Moss (1979) (mean ± SE, n
= 3). Significant difference (ANOVA, α = 0.05) between 1:5000 & 1:100 = a,
1:5000 & 1: 500 = b, 1:5000 & 1:1000 = c.

Figure 3: Effect of SLF composition on As bioaccessibility (mg/kg) using
an S/L 1:5000 (mean ± SE, n = 3). Significant difference (ANOVA, α=0.05)
between Hatch’s () vs original Gamble’s () = a, vs Modified serum
simulant () = b, vs modified Gamble’s () = c, and vs SELF () = d.

Figure 3: As bioaccessibility (mg/kg) in Hatch’s solution (H), simulated
gastric solution (G) and intestinal solution (I) (mean ± SE, n = 3).
Significant difference (ANOVA, α = 0.05) is indicated with dissimilar letters.

Occurrence and (Extra) Terrestrial Impact of
Emerging Contaminants on the Lunar Surface

Introduction

Inhalation of transition elements in inhalable particulate matter with less than 10
µm in diameter (PM10) can be as a significant exposure pathway, particularly for
toxic elements such as, Arsenic (As). As is a human carcinogen and is # 1 in the
priority list of toxic substances by the Agency of Toxic Substances and Disease
Registry. As inhalation from mining impacted dust may affect multiple organs and
cause chronic systemic toxicity, e.g. PM10 from York Peninsula, Australia which
has been impacted by non-ferrous slag application. Inhalation bioaccessibility (the
amount of metal(loid) that dissolves in simulated lung fluid (SLF)), can be a rapid
and cost effective assay to measure As exposure. However, current inhalation
bioaccessibility protocols lack consistency. Also, once the PM10 is cleared from the
lungs and is swallowed, As may continue o dissolve in the gastro-intestinal
solutions, which has received little attention (Kastury et al. 2017).

Aim

This study aimed to optimise element bioaccessibility by investigating the 
factors that affect As dissolution in-vitro at 37°C.

Methods

Results and Discussions

➢ The highest As bioaccessibility was obtained using an S/L of 1:5000 (p <
0.05) (Figure 1).

➢ Among the five different SLF compositions, use of Hatch’s solution
resulted in the highest As bioaccessibility values compared to original
and modified Gamble’s solution, modified serum simulant and SELF
(Figure 2).

➢ When inhalation-ingestion dissolution was assessed, As bioaccessibility
in Hatch’s + gastrointestinal solutions was significantly higher (p < 0.05)
than Hatch’ solution alone (Figure 3).

➢ Additionally, As bioaccessibility in Hatch’s + gastrointestinal solutions
was significantly higher (p < 0.05) than gastrointestinal solutions alone
(Figure 3).

An optimised method for As bioaccessibility from PM10 via
the inhalation-ingestion pathway

Farzana Kastury, E. Smith and A. Juhasz
Future Industries Institute, University of South Australia, Australia
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Dust sample (PM10) was collected from York Peninsula  soil 
using a digital shaker

Total metal(loid) concentration in PM10 was determined 
using ICP-MS following digestion (USEPA method 3051a).

Factors affecting As bioaccessibility was determined using    
➢ Gamble’s solution (Moss 1979)
➢ Modified Gamble’s solution (Twinning et al. 2005)
➢ Hatch’s solution (Berlinger et al. 2008) 
➢ Modified serum simulant (Julien et al. 2011)
➢ Simulated Epithelial Lung Fluid (SELF) (Boisa et al. 2014)

Inhalation-ingestion As bioaccessibility was determined by 
combining extraction using Hatch’s solution (24 hours) and 

Solubility Bioaccessibility Research Consortium (SBRC) 
assay (1 hour using gastric solution and 4 hours using 

intestinal solution) (Juhasz et al. 2011). 
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Introduction

Drainage infrastructure has traditionally been
designed to prevent flooding by rapidly
discharging stormwater to receiving waters. With
increasing urbanization, stormwater can cause
problems due to increased flows and pollution.
The TREENET Inlet (Figure 1) is an emerging street
scale stormwater harvesting device designed to
reduce urban runoff volumes and contaminant
loads. The TREENET Inlet can be retrofitted into
existing kerbs or can be installed during
construction of new kerbs. A small infiltration pit
or "leaky well” soaks the harvested stormwater
into soil to provide passive irrigation to street
trees and other green infrastructures. This study
investigated the capacity of TREENET Inlets and
leaky wells to reduce stormwater and pollution
runoff at a case study in Adelaide, South Australia.

Methodology

Study 1: Laboratory inlet harvest capacity test.
Grade 0 to 5 % and flow rate 0.5 to 5 L/sec.

Study 2: In-situ infiltration test by constant head
method. 4 tests (autumn, winter, spring and
summer) (Jennings et al., 2015, Hatt and Le
Coustumer, 2008)

Filter media: Gravel (G), water treatment solids
(W), sandy loam (S) and native clay soil
(control) (C).

Infiltration pit: - Ø400 mm, 1000 mm deep
Leaky wells: – slotted PVC, Ø225 mm, 600 mm

deep with end caps and 6 × 10mm holes
Total wells: 4 media (G, W, S & C) × 3 replicates =

12

Conclusion 
 Higher harvest capacity at lower gradient, bypass occurs with high gradient

approaching the TREENET inlet.
 Leaky well with gravel media showed overall best infiltration performance

throughout year followed by WTS, sandy loam and native soil filter media.

TREENET Inlet
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Fig 1 - TREENET Inlet and leaky well cross section

Fig 2 - Experimental site : Eynesbury Avenue, Kingswood, South Australia 

TREENET Inlet harvesting road runoff

TREENET Inlet

Fig 3 Laboratory based inflow test

Results
Fig 4 Inlet inflow rate at different grades 

Fig 6 In-situ infiltration test results 
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Introduction & Aim 

 The location of the boundary between the Gawler Craton and Musgrave Province is currently inferred
from magnetic and gravity anomalies, yet the nature of this boundary is poorly understood. Thick
overlying Arckaringa and Officer Basin sediments restrict outcropping basement, and the number of
basement-intersecting drill holes across the northern Gawler is limited. This region is critical to
identifying the lithospheric relationship between the adjacent terranes, providing insights into the
mechanism of Australian Proterozoic assembly.

 This study presents 15 new heat flow estimates from the Nawa Domain of the Northern Gawler Craton
and one new value from the Musgrave Province with the aim of characterising changes in basement
lithology corresponding to changes in observed heat flow.

 This new dataset provides data to a region with no published heat flow data to date. This data will
contribute a substantial addition of heat flow values into the Australian continental heat flow dataset.

 These new heat flow values are also complemented by a magnetotelluric dataset transecting the study
region. This dataset allows for the imaging of resistive and conductive bodies beneath the crust to a
depth of 300 km.

Methods 

 Heat flow is calculated from the following equation:

 = λ x [    ]

      Heat Flow    Thermal Conductivity Thermal Gradient 

 Heat flow is the product of thermal conductivities of lithologies and the thermal gradient at depth;

thermal gradients are sourced as single value Bottom Hole Temperature (BHT) extrapolated to

determine gradient, or from continuous temperature logs.

 Thermal conductivities of lithologies firstly requires loaned samples of core from the South Australian

Drill Core Reference Library. These core samples correspond to the same well from which the

temperature data was obtained. Core samples are scanned using a Thermal Optical Scanner, which

applies a heat source to the core sample and measures its response, giving a single representative

value of thermal conductivity per sample of core.

Results 

 Heat flow values range from continental average (58-68 mWm-2; Giles-1, Murnaroo-1, Munta-1,

Karlaya-1 and Lairu-1) in the west of the study region, to above average in the northern Marla Region 

(68-89 mWm-2; Marla-3, Marla-6,  Marla-7, Marla-8, Marla-9 and Mount Willoughby-1), transitioning   

to high heat flow in the south of the study region (93-112 mWm-2; Karkaro-1, CHDCu001 and Mount   

Furner). 

 The first heat flow value overlying known Musgrave Basement was calculated at 70 mWm-2 (CHDD013)

 Magnetotelluric data reveal a region of resistive crust located between two conductive bodies,

corresponding to the location where heat flow values transition from above average (68-89 mWm-2)    

to high (93-112 mWm-2)  

Discussion 
 Three zones of heat flow are present in this dataset (Figure 2); values of 58-64 mWm-2 are

observed in the west overlying thick Officer Basin sediments, above continental average values of    
68-89 mWm-2 are observed in the north and values of 93-112 mWm-2 overlie Neoarchean Gawler 
basement in the south. 

 It is possible that this transition from above average heat flow in the north to high in the south are
indicative of a change in underlying basement lithology, as a result of crossing the boundary from
Musgrave crust in the north to Gawler crust in the south.

 Magnetotellurics supports this suggestion, with a region of resistive crust between two conductive
bodies corresponding to the same region in which heat flow transition occurs.

 Based on available seismic reflection profiling from this region (GOMA seismic line; Korsch et al.
2008), the transition from Musgrave Province into Gawler Craton crust likely corresponds to a
structural feature such as the Box Hole Creek Fault or Big Swamp Bore Fault.

Conclusions & Further Work 
 There are a number of reasons that may explain a change in heat flow signatures and resistivity

signals, however the most likely explanation is a change in the nature of basement lithology.

 The nature and location of the boundary between the Musgrave Province and Gawler Craton is
currently poorly understood; the new heat flow and magnetotelluric datasets presented in the
study suggest that it most likely corresponds to a structural feature located within the transitional
heat flow zone.

 To allow higher resolution delineation of this boundary and to further constrain the thermal
characteristics of the crust in this region, further work collecting more robust temperature and
thermal conductivity datasets is necessary to allow for additional heat flow estimates overlying the
transitional zone identified in this study.

Well Heat Flow (measured thermal 
conductivity) (mWm-2) 

Heat Flow (thermal conductivity 
proxies) (mWm-2) 

BHT recorded in well 

Giles 1 68 ± 2 76 ± 15 36 °C @ 482 m 

Murnaroo 1 64 ± 3 69 ± 19 26 °C @ 247 m 

Munta 1 61 ± 4 64 ± 12 72 °C @ 2078 m 

Karlaya 1 58 ± 4 45 ± 8 76 °C @ 2366 m 

Lairu 1 61 ± 3 75 ± 16 67 °C @ 2029 m 

Marla 3 - 72 ± 9 43 °C @ 650 m 

Marla 6 89 ± 8 89 ± 21 46 °C @ 698 m 

Marla 7 83 ± 6 67 ± 8 41 °C @ 543 m 

Marla 8 - 71 ± 8 46 °C @ 446 m 

Marla 9 77 ± 5 73 ± 15 43 °C @ 435 m 

Karkaro 1 103 ± 5 N/A 45.5 °C @ 482 m 

Mount Willoughby 1 68 ± 6 N/A 55 °C @ 639 m 

CHDCu001 112 ± 4 N/A 40 °C @ 528 m 

Mount Furner 93 ± 3 N/A 31 °C @ 555 m 

CHDD013 70 ± 4 N/A 32.5 °C @ 382 m 

Figure 1: Temperature and thermal conductivity plots for each well included in this dataset 

First row: Marla wells (north of Middle Bore Fault);  
Middle row: Gawler Craton wells (south of Middle Bore Fault) and Musgrave Province well (CHDD013); 
Last row: Wells in the west of the study area, overlying Officer Basin sediments.  

Figure 2: Heat flow values overlying a total magnetic intensity image of the study region. A clear transition is observable between above average heat flow 

exhibited by the Marla wells north of the Big Swamp Bore Fault, moving south into high heat flow values exhibited by wells overlying Neoarchean core.  

Purple triangles correspond to survey locations of the accompanying Magnetotelluric transect of the region. (Total Magnetic Intensity image modified after 

(Petrie et al. 2007); inset displaying location of study region (Modified after Morton & Drexel (1997))   

Figure 3: Magnetotelluric subsurface cross section produced from data collected across 33 stations spanning the study region. The highlighted area between the two   
conductive bodies (yellow box) corresponds to the region of transitioning heat flow shown in Figure 2. 
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• Urbanisation, including change in land use, has led to the urban heat island (UHI) effect
(Hui and Zhao, 2013).

• Green infrastructure is recognised as a systematic approach to the design and function of
sustainable cities for present and future urban environments (Pitman and Ely, 2012).

• Green walls introduce greenery onto building façades. Living walls include systems in
modular boxes with vertical or horizontal planting options or felt pocket layers.

• Living walls provide flexibility to the designer in plant selection and during maintenance.

• Performance of living walls in temperature reduction (Perini and Rosasco, 2013;
Safikhani, Abdullah, et al., 2014; Razzaghmanesh and Razzaghmanesh, 2017), energy,
cost-benefit analysis including life-cycle assessment have been widely studied.

• There is a knowledge gap in the performance and resilience of living walls in semi-arid
and arid climates, characterized by very hot, dry summer conditions.

• This preliminary study aimed to assess the ability of an experimental living wall to (a)
survive in a harsh, semi-arid climate, and (b) reduce temperatures on the wall relative to
an equivalent bare control wall.

Introduction

Methods

Results and Discussion
• Table 1 shows the peak warming and cooling (as temperature difference between the 

control wall and the living wall) for summer thru winter.

• For cooling, the temperature difference was up to 12°C (control wall temperature minus 
living wall temperature) on hot summer days, typically occurring in mid-late afternoon 
when the west-facing wall was in most direct sun.

• There was also a notable night-time warming effect, in warm and cool months, of up to 
4.5°C, indicating an insulation effect from the living wall. 

Table 1: Maximum and minimum temperature difference between control and living wall and time observed 

• Figure 3 shows the monthly average temperature difference between control and living 
wall at different times of day for months of January to March 2016.

• This figure shows a consistent daily cycle in temperature difference for January and 
February, with similar but slightly less cooling during the day in March. There is a positive 
difference during the day and negative difference at night and early morning as the living 
wall acts as an additional layer of insulation for the building. 
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• This experiment was conducted from December 2015 to August 2016. 

• An experimental living wall comprising 144 Elmich VersiWall living wall pots was installed 
on a west-facing wall inside an atrium, surrounded by bricks and glass walls. The wall 
was planted with 6 native plant species chosen for suitability to the local climate (Figure 
1).

• To determine the energy-saving potential of the living wall, 12 iButton temperature and 
humidity sensors were installed to measure temperature and humidity at 30 minute 
intervals on the living wall and the control (bare) wall. 

• Thermal images from FLIR B360 camera are generated to show the thermal behaviour of 
the living wall (Figure 2) and the control wall.

a School of Natural and Built Environments, University of South Australia, Mawson Lakes, SA 5095 , Australia
b Faculty of Engineering, Universiti Malaysia Sarawak, 94300 Kota Samarahan, Sarawak, Malaysia
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Experimental analysis of thermal properties 
of a living wall system in a semi-arid climate 
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School of Natural and Built Environments
University of South Australia
Mawson Lakes
SA 5095

Conclusions 
This study has demonstrated proof of concept for a resilient living wall, suitable for a dry
climate such as Adelaide (South Australia). The experimental living wall showed a significant
reduction of temperature (both peak and average) during hot days, and that the living wall
can also act as insulator on cold nights. This may lead to reduction in energy usage of a
building with living wall installed.
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Temperature difference between control & living wall (Jan - Mar 2016) 

January 2016

February 2016

March 2016

Month Peak cooling (°C) Time observed Peak warming (°C) Time observed

January 12 1500-1600 hrs 4.5 0200-0430
February 11.5 1500-1530 hrs 4.5 2230 hrs
March 8 1530 hrs 4.5 0130 & 0430 hrs
April 4.5 1500 hrs 4.5 0100-0300 hrs
May 3.5 1130-1330 hrs 3.5 0600 hrs
June 2.5 1230 hrs 3.5 0300-0800 hrs
July 3.5 1430 hrs 4 0800 hrs

Recommendations for Future Work 
• To analyse potential energy savings in buildings installed with living walls in arid and

semi-arid climate

• To analyse performance and suitability of different plant species as living wall plants.

Figure 3 Average temperature difference between control wall and living wall from January – March 2016

Figure 2 Thermal image from FLIR B360 camera (left) and image from digital camera (right)

Figure 1 The experimental living wall 
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Estimation of the Origin ̶ Destination matrix for multimodal 

public transport using smart card data 
Mona Mosallanejad

Dr. Sekhar Somenahalli, Dr. Wen Long YueIntroduction

Identification of travel demand is an important criterion to facilitate 

the public transport system. Public transport planners, model travel 

behaviour to estimate the demand of traffic at various times (Ceder

2016; Lee & Hickman 2014). One approach is to use OD matrices 

which highlight daily patterns of travelling. An OD matrix indicates 

the boarding and alighting stations of an individual person and 

accumulates all data for elaborating travel patterns for a specific 

route over a specific time (Peterson 2007). For OD estimation two 

kinds of data can be utilized: On-board Survey: directly specify both 

origin and destination (Ben-Akiva, Macke & Hsu 1985; Friedrich, 

Mott & Noekel 2000; Tsygalnitsky 1977) Automatic Data 

Collection Systems (ADCSs): smart card (Alsger, Azalden et al. 

2016; Cui 2006; Nassir et al. 2011). 

Trip Chain Model

The trip chain model is a recent method for determining travel

pattern and travel behaviour. Though it is not an exact definition for

the trip chain, a basic definition is that each chain consists of one or

more stops to the next destination and a trip chains specified based

on the number of stops to the next destination. The definition of a

trip may change based on the amount of time that each passenger

stops at the specific point. For instance, some transactions may

relate to transfer and some may show activity due to the time spent

at each point (McGuckin & Nakamoto 2004). This trip chain can be

specified as the series of short/long trips between two destinations.

To include this behaviour some logical method for coding have been

established and by inferring trip chains, OD matrices may be

estimated.

Automatic Data Collection System

One way to generate data is to use an Automatic Data Collection

System (ADCS) which helps traffic planners to gain more

information to analyse public transport system

Automatic Data Collection 
System (ADCS)

Automatic Vehicle 
Location (AVL)

Automatic passenger 
counting (APC)

Automatic Fare 
Collection (AFC)

Methodology

The algorithm is based on “Trip Chain Model” and “Inferring the 

alighting station by the straightforward algorithm and iterative 

model”.Some assumptions which have been considered in this 

algorithm are:

•Walking distance for each transaction is less than 400 metre

(Alsger, Azalden et al. 2015b).

•Transfer time threshold varies from 30 minutes (Nassir et al. 2011)

to 60 minutes (Ma, X et al. 2013)

•Passengers return to the first origin of a day or some stations which

are in vicinity of the first boarding (Gordon et al. 2013; Munizaga, 

MA & Palma 2012; Nassir et al. 2011)

•The previous alighting is assumed to be close to next boarding

regarding to walking distance.

Aims & Objectives

The overall purpose of this research is to develop an algorithm to

estimate the OD matrix for public transport passengers and develop

a methodology for estimating behavioural attributes of the trips

using smart card data.

Division of Automatic Data Collection system

Research Questions

 Which factors affect the prediction of the alighting point based on

the boarding station?

 How to estimate an OD matrix by using smart card data?

 To what extent is an estimation of OD matrix reliable? How will it

be validated by using an on-board survey?

 How to mine individual’s travel behaviour based on smart card

data?

Zone Destination1 Destination2 … Destination N
Origin1 T11 T12 … T1N
Origin2 T21 T22 … T2N
Origin3 T31 T32 … T3N

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Origin N TN1 TN2 … TNN



65| P a  g  e

Notes 

stevenem
Typewritten Text



66 | P a  g  e

Notes 


	Welcome from the Head of School
	About the School of Natural and Built Environments
	NBERC Director Welcome
	Program Schedule
	Proactive Asset Health and Maintenance Management
	Keynote Speaker – Nima Gorjian
	Proactive Asset Health and Maintenance Management

	NBERC 2nd, 3rd & 4th Year HDR Presentations
	Krishnan Mysore
	The Investigation of the Dark Side of Multi-Stakeholder Engagement in a Globally Distributed ICT Project – An Empirical Case Study through the lens of an ICT Vendor

	Georgia Pollard
	The Edible Gardens Project. Challenges and Successes

	Adam Sutton
	Natural Compounds as Environmentally Friendly Alternatives to Organic Solvents

	Hugh Burger
	Comparison of laboratory measurements with continuous monitoring technology for chlorophyll a

	Genine Meredith
	Geospatial Literacy. TNG

	Sara Thomas
	Development and application of mesoporous polymer monolith for sample preparation

	Dinesh Ratnayake
	Initial Soil Moisture effects on Flash Flood Forecasting


	NBERC 1st Year HDR Presentations
	Jeet Chand
	Investigation of glasshouse tomato under different irrigation deficiency and water types. A case study of Northern Adelaide Plain, South Australia

	Parwati Sofan
	A tool for monitoring peatland combustion from satellite remote sensing

	Essam Eltayeb
	Review on the behaviour of profiled steel-concrete composite walls

	Wei Fan
	A comprehensive review of emerging trenchless technology for wastewater collection and distribution system renewal

	Ola Yi
	Small-scale testing on bond behavior of profiled steel reinforced CRC composite slabs

	James Chan
	Porous Polymer Monolith for separation of plasma from whole blood

	Jan Varga
	The role of fluid–rock interaction in intraplate mountain building

	Hossein Derakhshanfar
	Australian Construction Projects Delay Management Using Artificial Neural Networks Based on Lessons Learned and Historical Information

	Ricky Tolentino
	Development of Fully Mechanized Aircraft Flexible Pavement Design Method

	Chengjiang Li
	Transport Policy on the Development of Methanol Vehicle in China for a Sustainable Future


	BREAKOUT STRAND SESSIONS
	Strand 1 – Natural and Built Environments Education
	Andrea Parks
	What Should I Study?  Learning to Support Year 12 Students’ University Study Choices

	Dr Faisal Ahammed
	Enhancing learning outcomes using teaching-research nexus.

	Deb Moulton
	Becoming Civil Engineers. Embedding academic and professional communicative practices in the curriculum

	Scott Allen
	The application of Virtual Reality in cadastral surveying education within the School of NBE at UniSA

	Liz Smith
	Digital Culture Portal – a resource for STEM students

	Strand 2 – Environmental Stewardship
	Topa Petit
	Why cracking clays must crack for cracking vertebrates of the arid zone

	Albert Juhasz
	Regional lung deposition, retention and dynamics of lead containing particulate matter. linking inhalation and ingestion pathways

	Nina James
	Environmental Stewardship through Citizen Science. Stories of Identity, Participation and Possibilities

	Patrick James
	The Good, the Hard and the Sustainable. Developing geotourism tracks and trails in arid northern SA

	Philip Roetman
	The social impact of the Cat Tracker project

	Strand 3 – Sustainable Infrastructure and Built Environments
	Mark Daker
	“G.I.G.O - the case for validation and accuracy assessment in a dataset on Public Open Space”.

	Stephen Pullen
	Carbon Assessment for Urban Precincts. Integrated Model and Case Studies

	Osama Youssf
	An Experimental Investigation of Square Columns Circularization Using FRP-Confined Crumb Rubber Concrete

	Jacqueline Jepson
	What tools and techniques do Project Risk managers use?

	Munshi Nawaz
	Impact assessment of a potential Transit Corridor on the improvement of the travel time of public bus services. A case study of Main North Road, Adelaide.

	Strand 4 – Water and Natural Resources
	David Bruce
	Earth information from space images. resolutions are the issue

	Eriita Jones
	Remote Sensing Detection and Characterisation of Hidden Groundwater Resources (using techniques developed for Mars).

	Ian Clark
	Mapping potential areas for groundwater storage in the Flinders Ranges, using remote sensing and GIS

	Farzana Kastury
	Lead immobilization in mining/smelting impacted Australian soil

	Neeraj Verma
	Development of Silica coated Fibre Technology (SiFT) for the detection of pharmaceutical drugs


	Keynote Speaker - Dr James Ward
	Beyond carbon. A vision for a sustainable, desirable future for everyone

	Poster Presentations
	Notes
	Notes

	Genine_Meredith.pdf
	Slide Number 1




