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Tuesday 5 July 2016 

Panel Session, 1.00pm – 2.30pm 

Lessons on implementation from different contexts 

Rising above conflict and sea levels: adaptation through community collaboration with lakeside 
communities at Marks Point and Belmont South 

Greg Giles1, Alice Howe1, Tom Boyle1, Sharon Pope1, Heather Stevens2  

1. Lake Macquarie City Council, Speers Point, NSW, Australia 

2. NSW Office of Environment and Heritage, Newcastle, NSW, Australia 

Developed through collaboration between local residents and Council, the Marks Point and Belmont South Local Adaptation 

Plan (LAP) addresses the risk to low-lying Lake Macquarie settlements from tidal inundation and lake flooding with a projected 

increase in sea level of up to 0.9metres. The LAP sets out a strategy to 2100 combined with a 10-year action plan. After 

assessing 39 suggested management actions against social, environmental, economic, and risk management criteria, the 

preferred strategy is to defend the foreshore and progressively raise low-lying land and assets. Actions in the 10-year plan 

include planning and development controls to manage flood risk and protect land required for adaptation works; setting 

triggers linked to changes in hazard; setting design and construction standards for new assets; and developing processes to 

coordinate the raising of land, buildings and infrastructure. Collaboration moved the community from hostility to participation 

and support, and the LAP commits Council and the community to continue to collaborate in the implementation of actions. The 

Marks Point and Belmont South area comprises 1200 households and a small commercial centre, and provides a case study for 

similar settlements in other coastal estuaries. As one of the first such plans in Australia, the LAP raises new questions and 

challenges: how to manage and coordinate the progressive raising of land, buildings and infrastructure; how to finance the 

costs of renewing infrastructure and who should pay; and how to support new development without adding to the risk from 

the increasing hazard?  
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Process to improve NSW Government agency preparedness for climate change 

Aaron Coutts-Smith1, Christopher Lee1, Brent Jacobs2, Louise Boronyak2  

1. Office of Environment and Heritage, Sydney South, NSW, Australia 

2. Institute for Sustainable Futures, University of Technology Sydney, Sydney, NSW, Australia 

In 2015 the NSW Government set out to identify the current level of agency preparedness for managing climate change risks to 

their assets, infrastructure and service delivery. This was the first time that NSW Government agencies had been surveyed with 

the intent of establishing their level of progress and comparing their approaches to good practice climate change risk 

management. We were also interested in understanding the challenges agencies had encountered in attempting to manage 

climate change risks and capture opportunities. 

To do this we codified a number of frameworks into a survey against which we could evaluate individual agency progress, good 

practice and organisational capacity and held a workshop with agencies to identify barriers and enablers of actions. 

With this information we are now in a position to design a program of work that enhances NSW Government preparedness 

through implementing actions that take into account: 

 the varying levels of agency progress; 

 the varying levels of agency capacity; 

 where improvements in practice are needed most; and 

 the inter-relationship between barriers, enablers and agency capacity. 

This information will also act as a baseline against which we can monitor improvements in NSW Government agency 

preparedness and attribute these improvements to the work program and thereby evaluate the effectiveness of the work 

program. 

Pathway to implementation for climate adaptation research: lessons learnt from the Mekong Delta, 
Vietnam 

Minh N Nguyen1, Trung H Nguyen2  

1. CSIRO, Clayton, VIC, Australia 

2. Dragon Institute, Can Tho University, Can Tho, Vietnam 

Over the last decade there have been a number of studies on climate change adaptation in the Vietnamese Mekong Delta. 

However, the implementation of climate change adaptation remains fragmented with limited uptake for informing strategic 

planning and decision-making and/or practical application at local levels. There is a risk that climate-adapting development will 

be held back, or even that development strategies will be mal-adapted to climate change impacts at the local levels. 

This presentation will propose and demonstrate a holistic procedure to build a pathway from scientific research to 

implementation for climate adaptation projects to maximise their potential of success. The procedure needs to be a nexus of 

science, engineering, and art of engagement; and is in line with the Theory of Change for development. The procedure has 
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been applied and demonstrated its effectiveness in a two-year project of Climate Adaptation through Sustainable Development 

for water systems in Can Tho city of the Mekong Delta by the CSIRO-AusAID Alliance. The project outputs have achieved many 

successes in making intended impacts at two levels: to be adopted by governmental level for development planning; and to be 

taken up at the community and household level for practical application. Understanding on the on-going traceable evolution of 

the impacts at two years after the project completion will be presented. Reflection and lessons learnt, including both 

achievements and things-should-have-been-made will be discussed. It was found that ability to produce tangible outputs, and 

inclusiveness in engagement and capacity building are the most critical factors for the project’s success. 

Parallel sessions 3.00pm – 4.30pm 

Coasts 1: Adaptation in coastal communities 

Marine projections for natural resource management (NRM) regions of Australia 

Kathleen McInnes1, John Church1, Andrew Lenton1, Didier Monselesan1, Julian O'Grady1, Xuebin Zhang1  

1. CSIRO, Aspendale, VIC, Australia 

Coastal systems are particularly sensitive to changes in sea level, ocean temperature and ocean acidification (Wong et al., 

2014). In Australia where the majority of the population resides in coastal cities and settlements, rising sea levels and 

associated coastal impacts are of considerable concern. In the marine environment, there is increasing evidence that 

ecosystems are already responding to changed climate conditions. Marine species have been observed further southwards in 

response to rising sea temperatures and some calcifying species are showing reduced rates of calcification.  The recent release 

of updated climate projections for Australia’s Natural (CSIRO and Bureau of Meteorology, 2015) is therefore timely in offering 

the most up-to-date and comprehensive projections for the coastal and marine environment to assist coastal managers and 

researchers to better understand and manage the anticipated future changes. The projections include spatially variable 

projections of sea level rise (SLR), sea surface temperature, ocean acidification and aragonite concentration. Sea level 

allowances are also provided, which give the height that present assets or their protective measures would need to be raised to 

ensure that the risk of exceedance of those levels in the future does not change from the present climate. The projections 

highlight that future changes are likely to be spatially heterogeneous and the implications of this will be discussed. The talk will 

conclude with related emerging issues and future research priorities for the coastal zone. 

1. Wong P.-P., Losada I.J., Gattuso J.P., Hinkel J., Khattabi A., McInnes K.L., Saito Y., Sallenger A. (2014) Coastal Systems 

and Low-Lying Areas, Climate Change 2014:Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral 

Aspects. Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate 

Change Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, (in press). 

2. CSIRO and Bureau of Meteorology, (2015) Climate Change in Australia Information for Australia’s Natural Resource 

Management Regions: Technical Report, CSIRO and Bureau of Meteorology, Australia 
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Decision analysis for long-term coastal adaptation in Australia 

Timothy D Ramm1, Christopher J White1, Andrew Chan1, Stewart W Franks1  

1. University of Tasmania, Hobart, TAS, Australia 

Planning, evaluating and making decisions about long-term climate change adaptation strategies takes place under conditions 

of uncertainty. There are complexities associated with projecting the extent of future change in biophysical, socioeconomic, 

technological and institutional stressors, along with the impact of social, economic and environmental losses and damage over 

long timeframes. Since 2010, there have been a number of Australian coastal adaptation case studies published by local 

government, largely driven by the 2011-2012 Australian Government’s coastal adaptation decision pathways (CAPs) project. 

This presentation identifies characteristics of the decision-making approach (objectives, time horizon), decision process and 

metrics used in recent practice by Australian local government to develop coastal adaptation strategies. Case studies are 

compared with leading scenario-based approaches to decision analysis under conditions of deep uncertainty used in the 

international domain for climate change adaptation. Whilst many of the case studies characterised future impacts over multi-

decadal planning horizons with deterministic or stochastic scenarios, recent case studies have shifted from traditional decision 

analysis methods towards flexible adaptation pathways. Demonstration of adaptation pathways through case studies in local 

government is still limited and there are few examples of quantitative analysis used to determine preferred adaption pathways. 

There remains an opportunity for Australian coastal decision-makers to apply advanced decision processes suited to conditions 

of deep uncertainty for which long-term coastal risk is framed. 

id #2656  

25 years of coastal climate change policy in SA 

Murray Townsend1, Tony Huppatz1, James Guy1  

1. SA Department of Environment, Water and Natural Resources, Adelaide, SA, Australia 

In 1991 South Australia became the first Australian jurisdiction to adopt a policy framework which included climate change 

adaptation with the Coast Protection Board’s Policy on coast protection and new coastal development.  It was another “first” 

when the key elements of this policy were incorporated into the state’s planning system in 1994, and South Australia’s coastal 

development has been guided by this policy ever since. 

A key component of the policy is the allowances the Coast Protection Board adopted for sea level rise over the 21st 

Century.  These inform the management of risk from coastal hazards in the planning system and in the development of 

protection and adaptation strategies for coastal environments, settlements, development and infrastructure. 

Over the last 25 years, there have been lessons learnt and amendments made to the Board’s policy settings; and these will be 

discussed. In addition, there have been other climate change-related legislative and policy developments in SA and the 

integration with, and interactions between, these and the coastal policy will be analysed. A possible future for the drivers of 

coastal adaptation in SA will also be described. 
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Enhancing the value of data for adaptation in Australia’s coastal zone   

Brendan Brooke1, Johnathan Kool1  

1. Geoscience Australia, Canberra, ACT, Australia 

Currently, public sector coastal data is often difficult to discover and access and much of its value in informing coastal 

adaptation planning, management and community concerns is yet to be realised. Having access to these data and derived 

information products is essential for enhancing the information base that underpins coastal planning and management at the 

local, state and national levels. 

Here we describe solutions that utilise recent innovations in the way relevant data can be more easily discovered, accessed and 

rapidly analysed to address key information needs. In particular, High Performance Computing resources and new internet 

search engine technology are transforming how we access and utilise data. For example, new search engines can now 

automatically identify key terms contained within documents and metadata, and take advantage of chains of hyperlinked 

relationships between those terms - the fundamental premise of Linked Data. Applying the Linked Data concept, it becomes 

possible to: 

- Search and aggregate information (spatial, non-spatial) from a broad range of resources; 

- Categorize and filter information based on content: for example by geography (e.g. state, coastal region, LGA area), 

landform (e.g. estuary, beach), policy focus (e.g. land-use planning, biodiversity), or a combination of the above; 

- Identify linked items of interest (e.g. region and coastal erosion); 

- Link to diverse data sources in a consistent manner without requiring uniform structure in the underlying data or 

documents, or storage in a single repository, through customisable, open-source web interfaces. 

Coastal vulnerability and flexible adaptation planning: the Cockburn Sound Coastal Alliance 
experience 

Craig Perry1, Doug Vickery1  

1. City of Cockburn, Bibra Lake DC, WA, Australia 

The Cockburn Sound Coastal Alliance was formed in recognition that current and future climate change risks to coastal areas 

are a threat which is common to all coastal Local Governments and a collaborative effort to address these risks is potentially 

the most effective and efficient approach. This Alliance of local governments that includes the Cities of Cockburn, Fremantle, 

Rockingham and Kwinana and Perth Region NRM, working with key State Government stakeholders, commissioned a 

comprehensive study. 

This presentation will share, from a local government perspective, the opportunities of an ‘alliance’ approach and will outline 

the lessons learned in identifying the vulnerability of Cockburn Sound and Owen Anchorage (CSOA) coastal zone in Western 

Australia to the effects of climate change. This staged approach included a coastal vulnerability assessment of metocean 

process/wave and sediment transfer behaviour to inform the coastal erosion and inundation risk potential, based on various 

timeframes and sea level rise and storm event scenarios. Identification of the ‘value at risk’ of coastal assets (and the services 

https://en.wikipedia.org/wiki/Linked_data
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and functions they provide) and the development of adaptation actions was also included. The challenges and importance of 

effective and meaningful engagement with the community will also be discussed. 

The presentation will also provide insight into how this project addressed the evolving and upgraded policy position of the 

Western Australian Governments, State Coastal Planning Policy 2.6. In particular, how best-practice coastal hazard risk 

management and adaptation planning could be undertaken when there are few examples of previous studies of a similar 

nature being completed. 

Where to now for coastal adaptation? 

Neil Lazarow1, Tim Capon1  

1. CSIRO, Canberra, ACT, Australia 

To help us identify useful next steps we have identified three waves in research and development in coastal climate adaptation. 

The first wave of studies focused on improving our understanding of the impact of climate change on coastal hazards and the 

consequences for the built and natural environment. These efforts sometimes involve limited benefit-cost analyses over longer 

time frames (e.g. until 2100). The second wave explicitly considered the timing of adaptation using a broader suite of economic 

and financial tools. These approaches seek to inform decision-making by taking into account the importance of path 

dependency and flexibility and can be characterised by a salient shift from information provision to decision support. The third, 

and current, wave of research has involved a greater focus on system thinking and the consideration of multiple scales, sectors, 

and jurisdictions, together with an emphasis on the importance of understanding how demographic change and economic 

decisions influence risk and adaptive capacity. Consistent with the challenges faced by proponents of Integrated Coastal 

Management, we find that there is limited evidence for the successful uptake of adaptation approaches that integrate climate 

adaptation into coastal planning. We argue that over the next 5-10 years a key focus should be should be placed on the 

clarification and resolution of the rules and responsibilities that govern climate adaptation. 

Adapting urban design  

Localised design solutions for practical urban adaptation 

Scott Losee1, Jim Gall2  

1. Scott Losee Consulting, Holland Park West, QLD, Australia 

2. Gall Architects, Brisbane, QLD, Australia 

What is the detail of future adaptation solutions that will genuinely lessen a city’s vulnerability? People encounter the micro-

scale details of climate exposure and adaptation on a daily basis: bus shelters with poor sun protection, lack of shelter for 

walking trips, no access to hydration. Cities also have multitudes of small scale physical vulnerabilities such as localised 

flooding, structures built to outmoded standards; uncovered car parks subject to widespread hail damage. Systematic attention 

to these details and the progressive implementation of solutions (or avoidance of exacerbating vulnerabilities) is critical to 

reducing vulnerability over time. Integrated and thoughtful solutions can target multiple beneficial outcomes (e.g. using 

vegetation to provide shade while mitigating flooding and the urban heat island effect). They will yield immediate as well as 
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long-term benefits. Our presentation is a thought piece using situations from the sub-tropical City of Brisbane and a variety of 

illustrated design solutions based on local and international experience and the application of problem solving methods rooted 

in design techniques. Design is a proven method for handling complexity. We show solutions that respond to the known high 

priority vulnerabilities identified through the body of adaptation research. These real world solutions also required financially 

viable means of implementation; accordingly, we demonstrate how a progressive program can be incorporated into 

management of urban areas through standards, planning and infrastructure investment.  

People, place, and revitalising suburbs for long term sustainability  

Tayanah O'Donnell1, Bob Webb  

1. Canberra Urban and Regional Futures, Bruce, ACT, Australia 

Recent perspectives on urbanised human settlement are seeing a re-emergence of the people-place nexus as critical to long 

term sustainability (Parker, 2015). Such re-emergence has significant implications in the context of social, economic and 

environmental perspectives on places, with sustainability often the justification for urban consolidation and change (Gray, 

Gleeson and Burke, 2010; Bunker, Holloway and Randolph, 2005). Defining sustainability, particularly long term sustainability, 

remains challenging and cross sectoral communication barriers remain. Unpacking long term sustainability and what it may 

mean for suburbs is important for long term climate adaptation and integration. It also has implications for uptake of 

sustainability initiatives by communities which in turn has flow on effects for the people-place nexus in cities and suburbs. This 

presentation will discuss recent research on these issues. 

From awareness to action: the implementation challenge of greening our cities 

Jenni Garden1  

1. Seed Consulting Services, Adelaide, SA, Australia 

Despite the best available scientific knowledge and a range of recommendations, strategies, and plans, the practice of adapting 

to climate change in our urban areas still commonly eludes us. 

Green infrastructure is one of the key contemporary adaptation options gaining critical momentum for addressing both 

urbanisation impacts and climate change impacts in urban areas. By definition, green infrastructure refers to the range of living 

green elements and water elements within a city – though in practice, generally focusses on trees and water-sensitive urban 

design. Though the benefits of trees and associated green infrastructure elements is not new, the growing impetus to increase 

green infrastructure in our urban areas as an adaptation strategy, has occurred following growing concern about the 

interactions of urbanisation and climate change impacts, together with awareness raised by movements such as the 202020 

Vision’s national tour and benchmarking report in 2014 and 2015, and a subsequent Federal government announcement in 

early 2016 about setting national targets for canopy cover in our urban centres. 

Based on four recent green infrastructure projects conducted for local urban councils in Adelaide, South Australia, we will 

discuss some of our learnings relating to transforming awareness in to action, the practicalities of increasing investment, and 

the implications for end-users. 
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Application of a green infrastructure typology and airborne remote sensing to classify and map 
urban vegetation for climate adaptation   

Carlos Bartesaghi Koc1, Paul Osmond1, Alan Peters2, Matthias Irger  

1. Built Environment, UNSW and CRC for Low Carbon Living, Sydney, NSW, Australia 

2. Built Environment, UNSW, Sydney, NSW, Australia 

Green infrastructure (GI) is widely accepted as a cost-effective adaptation strategy to global warming and climate change by 

providing multiple regulating ecosystem services. However, a more comprehensive GI typology (GIT) is necessary to identify, 

classify and monitor baseline vegetation by covering larger urban areas within a short time. This paper responds to this gap 

and proposes a local-scaled classification method using airborne remote sensing data.  Two previous studies were conducted 

on how to categorise GI according to functional, structural and configurational attributes (Bartesaghi et al. 2016, 2015). As a 

result, a new standardised classification scheme and a GIT matrix were introduced. It is the aim of the present study to 

demonstrate their applicability through a representative pilot study in the City of Sydney. A new GIS-based workflow for the 

automated extraction and categorisation of GI from high resolution airborne LiDAR and hyperspectral imagery is presented. 

Due to the study scope and nature of data, we will only concentrate on mapping and classifying green open spaces and tree 

canopies. The resulting typology and workflow will enable the performance evaluation of urban greening across a variety of 

ecosystem services. The GIT can also be implemented by industry and local governments as a planning tool to benchmark and 

compare existing green cover conditions as well as to implement well-targeted planning, design and management 

interventions in the context of climate change adaptation and mitigation. We recommend further analysis to refine and test the 

derivative uses of this tool for other contexts and purposes. 

1. Bartesaghi, C.; Osmond, P. & Peters, A., (2016), 'A green infrastructure typology matrix to support urban microclimate 

studies'. Proceedings at the 4th International Conference on Countermeasures to Urban Heat Island. 30-31 May and 

1 June 2016, National University of Singapore, Singapore  

2. Bartesaghi, C.; Osmond, P. & Peters, A., (2015), 'Towards a comprehensive green infrastructure typology: A 

systematic review of classification approaches'. Manuscript submitted for publication.  

Developing a baseline of housing resilience to start addressing insurance affordability 

Sarah Bray1, Tom Davies1, Dean Chapman2, Henrique F Togashi1  

1. Edge Environment, Manly, NSW, Australia 
2. Lake Macquarie City Council, Lake Macquarie, NSW, Australia  

Lake Macquarie City (NSW, Australia) is a highly populated region with increasing density. Lake Macquarie waterway is one of 

Australia’s largest saltwater lakes. The population is centered around the lake that is at risk from flooding and predicted sea 

level rise. Lake Macquarie City Council (LMCC) has identified the need to establish a baseline of built environment resilience 

and to start addressing insurance affordability as a key issue for its community. LMCC is working with Edge Environment to 

understand the resilience of vulnerable suburbs and use it as a basis for engaging with insurers on maintaining insurance 

affordability throughout the LGA. LMCC has been developing a methodology to collate information about risk and vulnerability 

of housing stock to natural hazards to treat these through initiatives such as land-use planning, development guidelines and 
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mitigation infrastructure. A pilot project in 2013 developed a methodology to audit the housing stock for the structure, 

materials and floor heights of homes and overlay the flood risk to create a ‘heat-map’ of exposure, sensitivity and vulnerability 

of housing stock. The current work is to further refine the methodology for data collection and collation (across Council 

databases) and establish a larger database. The data can be mapped using the Building Resilience Rating Tool (BRRT) to allow 

Council to take a ‘helicopter view’ of different suburb’s resilience to flood, storm events. Crucially, the database can be a 

starting point for engagement with insurers on what factors influence insurance pricing and how LMCC may be able to assist 

local residents. 

An integrated approach to simulating energy-water-carbon nexus of Australian housing 

Zhengen Ren1, 2, Wanyee Chan2, Xiaoming Wang2, Julia Anticev2, Stephen Cook2, Dong Chen2  

1. CSIRO, Clayton, VIC, Australia 

2. CSIRO, Melbourne, VIC, Australia 

To keep risks from climate change at an acceptable level it has been accepted that there is the need to dramatically reduce net 

greenhouse gas (GHG) emissions. With a high growth rate of population, this is challenging for Australia as at present it relies 

strongly on GHG-intensive energy sources.  There are close interconnections between energy, water and carbon, for instance, 

energy systems use water and water systems use energy, and current energy generation is GHG-intensive. As a result, almost 

any change in one of these domains has impacts for the other two. Therefore, it is rational to take an integrated pathway for 

reducing GHG emissions, lowering demand, while keeping environmental quality and continually improving living standards. 

Australia is a highly urbanised country, implying that a sustainable consumption approach in the urban nexus of energy and 

water is crucial to our future. In Australia, the residential sector is considered as one of the fastest growing GHG emission 

sources and considered as the ‘lowest hanging fruit’ for carbon mitigation. This study presents an integrated approach to 

simulate the nexus of energy and water consumption and their related GHG emissions for individual households and housing 

stock in Australia under current and future climate change conditions. The initial results show there are significant reduction 

(up to 60%) in indoor water consumption and related GHG emissions if the existing appliances and fixtures are updated to 3 

stars.  The climate change adaptation pathways in a more resilient approach for some Australian cities are also investigated.   

Vulnerability and community level adaption 

Capturing traditional ecological knowledge and developing strategies to maintain traditional 
resources in a changing climate 

Samarla Deshong1  

1. Reef Catchments Limited and Traditional Owner Reference Group (TORG), Kelso, QLD, Australia 

The traditional and cultural practices of the Central Queensland east coasts aboriginal peoples depend upon continued access 

to traditional resources currently being impacted by climate change. Access on country is crucial in continuing our cultural 

practices and knowledge, and maintains our connection to country. On country our people can develop strategies to respond to 

the impacts of climate change. Existing threats need to be acknowledged, as they too will increase with climate change impacts. 
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Rapid development and associated recreational pursuits by non-indigenous people continue to impact cultural sites through 

damage to the natural environment and the introduction of pest species.  

A collaborative research opportunity developed with Reef Catchments, CSIRO and members of the Traditional Owner Reference 

Group of the Mackay/Isaac region, designed a methodology to respond to the impacts of climate change and development, 

whilst strengthening connection to country. On Cape Palmerston National Park, the Koinmerburra, Yuwibara and peoples 

observed damage to cultural sites - a result of a combination of impacts including: destruction by visitors, extreme weather 

events, inappropriate fire management and changes in the availability of bush food and medicines. Activities ranged from 

recording and mapping traditional knowledge to developing plans to protect country to communication and awareness raising 

opportunities. Information was captured and represented spatially. Spatial representation is important for sharing and 

explaining potential future impacts on cultural heritage to other traditional owners. Informing and discussing impacts within 

our groups allow us to develop no-regret strategies, ensuring ongoing access to, and protection of traditional resources and 

cultural sites. 

Supporting adaptation planning and climate finance readiness in the pacific 

Sam Mackay1, Brendan Mackey2  

1. Griffith University, Toowong, QLD, Australia 

2. Griffith University, Gold Coast, QLD, Australia 

In response to the clear threat that climate change poses to Small Island Developing States in the Pacific, the Australian 

Department of Foreign Affairs and Trade (DFAT) has funded the project “Supporting the Regional Management of Climate 

Change Information in the Pacific (Pacific iCLIM)”. The Pacific iCLIM project is being implemented by Griffith University in 

collaboration with the Secretariat of the Pacific Regional Environment Programme (SPREP) and the Governments of Tonga, Fiji 

and Vanuatu, with the aim of designing and implementing a regional approach to climate change data and information 

management for the pacific. 

Under the iCLIM project an adaptation decision support tool is being developed to support Pacific Island Countries and 

Territories in adaptation planning and readiness for accessing finance via the Green Climate Fund (GCF). This presentation will 

outline the issues and objective of adaptation planning and climate finance readiness in the Pacific, with a specific focus on 

iCLIM project’s adaptation decision support tool. 

Assessing and mapping village-level social vulnerability of selected Haiyan-affected areas to climate-
related hazards 

Luigi L Toda1, 2, Justine Ravi C Orduna3, 2, Rodel D Lasco2, 4, Carlos Tito Santos2, 5  

1. Crawford School of Public Policy, Australian National University, Canberra, ACT, Australia 

2. Oscar M. Lopez Center for Climate Change Adaptation and Disaster Risk Management Foundation, Inc., Pasig City, Philippines 

3. National College of Public Administration, University of the Philippines - Diliman, Quezon City, Philippines 

4. World Agroforestry Centre, Los Banos, Laguna, Philippines 

5. Faculty of Sciences, University of Lisbon, Lisbon, Portugal 
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The destruction left by Typhoon Haiyan in the Philippines highlighted not only the exposure of the country but also the 

underlying vulnerability of villages to climate-related hazards. This study used geographic information system (GIS) tools to 

characterize social vulnerability to climate-related hazards of villages of Haiyan-hit Tacloban City and Ormoc City using a 

modified social vulnerability index (SoVI). The SoVI used socioeconomic data mainly drawn from census and was computed 

from 11 indicators influencing sensitivity, adaptive capacity, and exposure. Social vulnerability varies spatially across the study 

areas, where Barangay 88, said to be the worst-hit village in Tacloban, and Barangay Naungan in Ormoc, recorded the highest 

vulnerability scores. Demographic and socioeconomic shifts are likely in both cities, given the population growth and increasing 

density of settlements already concentrated in hazard-prone barangays. Measures to reduce vulnerability should be a local 

priority and would require political will for community-based climate adaptation and disaster risk reduction and management. 

This study provides an approach for assessing social vulnerability using available census and climate-related hazard data to 

determine areas for intervention at the village level. 

Impact of temperature extremes on cardiovascular deaths in Jinan, China 

Jing Han1, Shouqin Liu1, Jun Zhang1, Lin Zhou1, Qiaoling Fang1, Ji Zhang1, Ying Zhang2  

1. Jinan Municipal Center for Disease Control and Prevention, Huaiyin District, Shandong Province, China 

2. Sydney School of Public Health/China Studies Center, TheUniversity of Sydney, Sydney, NSW, Australia 

Objective: To investigate the relationship between extreme hot and cold temperatures and deaths of cardiovascular disease 

(CVD) in Jinan, a temperate city in northern China. 

Methods: We collected daily mortality data, including number of deaths, gender, age and meteorological data including daily 

maximum, mean and minimum temperatures and relative humidity over the period of 2011-2014. Descriptive analyses were 

firstly conducted to characterise temperature extremes including heat waves and cold spells, seasonality and trend. Spearman 

correlation and cross-correlation analysis were performed to detect lagged effects of meteorological variables. Comparison 

between exposure days (heat waves and cold spells) and non-exposure days were performed. 

Results: A total number of 87,607 CVD deaths were reported over the study period, of which >65y age group accounted for 

80.19% (70, 254/87, 607) with a male to female ratio of 1:0.95. Daily number of CVD deaths displayed a strong seasonal 

pattern, with the higher number of deaths in winter (December-February) and lower in summer (June-August). After 

considering lagged effects, CVD deaths and temperatures were significantly correlated with a higher correlation among the 

older group. The number of CVD deaths during heat wave days (56.66±14.02) and cold spell days(86.93±14.93)were both 

significantly higher than those from non-exposure days(p<0.01). 

Conclusions: Both extreme high temperatures and low temperatures have significantly increased the risk of CVD deaths in 

Jinan, especially among older people. 
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Indicators and pattern of social vulnerability in metropolitan Lagos, Nigeria   

Mayowa Fasona1, Ibidun Adelekan2  

1. University of Lagos, Lagos, LAGOS, Nigeria 

2. Geography, University of Ibadan, Ibadan, Oyo State, Nigeria 

The Lagos megacity is a unique conurbation where a significant proportion of the population and economic activities 

is concentrated in the greater Lagos metropolitan area with critical human-environmental conditions. In this study we present 

the pattern of social vulnerability to flooding across the Lagos metropolis and argued that the pattern substantially reflects the 

pattern and severity of flooding impact on people across the metropolis. Twenty nine social indicators and experiences 

including poverty profile, housing conditions, education, population and demography, social network, and communication, 

among others, were considered. The data were collated through field survey and subjected to principal component analysis. 

The results were processed into raster surfaces using GIS for social vulnerability characterization at local government areas 

(LGAs) and neighbourhood levels. The results suggest the social status indicators, neighbourhood standing and social networks 

indictors, the indicators of emergency responses and security, and the neighbourhood conditions, in that order, are the most 

important determinants of social vulnerability.  Six of the 16 LGAs in metropolitan Lagos have high social vulnerability. 

Neighbourhoods that combine poor social status indicators and poor neighbourhood standing and social networks are found 

to have high social vulnerability whereas other poor neighbourhoods with strong social networks performed better.  

Engaging the community for adaption 

Why reinvent the wheel? Engaging for climate change adaptation through existing networks 

Tim Smith1, Dana Thomsen1, Anne Leitch2  

1. University of the Sunshine Coast, Maroochydore DC, QLD, Australia 

2. NCCARF, Parklands Drive, Southport, QLD, Australia  

Many strategies for engaging communities are focused on which tools to use and how to engage the hard to reach. This type 

of emphasis is not unique to engaging on climate change adaptation. However, communities are not made up of unengaged 

individuals. Within communities, there exists a multitude of social, economic and environmental groups (e.g. school P&Cs, 

faith-based groups, sporting clubs, chambers of commerce and bushcare groups). Most people within a region are engaged in 

some way with an existing network. We propose that an effective approach to engaging on climate change adaptation may be 

to focus on existing networks through a 6-step cycle, which comprises: (i) mapping existing networks; (ii) identifying key 

champions within the networks; (iii) supporting engagement by key champions, including co-designing engagement strategies 

that consider the motivations, preferences and capacities of the various network participants; (iv) supporting the design, 

implementation and learning from adaptation initiatives, e.g. money, information and personnel; (v) monitoring and evaluating 

effectiveness; and (vi) sharing innovations and lessons. However, there are a number of caveats to this approach and, ideally, it 

should be situated within a broader social learning frame. 
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Engagement: a commitment or military operation? 

Jenni Metcalfe1  

1. Econnect Communication, South Brisbane, QLD, Australia 

In recent years, the rhetoric of governments on the public communication of science has changed to focus on the need for 

"engagement" rather than the "public understanding" of science. And when it comes to communicating about adaptations to 

climate change - whether it be in the city by the coast or on the farm - we are told we need to engage early and often. But 

what does engagement actually mean to those who initiate it and to those who are involved in it? 

This presentation will look at various definitions of engagement in the context of communicating science to gain adaptive 

behaviour changes or community support for adaptive plans and policies. 

I will use case studies from the Managing Climate Variability Climate Champion farmers and the Queensland Coastal Hazards 

Adaption Program with local councils to explore this topic. 

My research indicates there is a spectrum of motivations for science engagement, from providing information right through to 

co-production of new knowledge. Furthermore, the motivations for science engagement reflect how people define engagement 

and the outcomes they desire. 

This has implications for how representatives from government and research agencies set up and enact successful engagement 

strategies designed to bring about change in how we adapt to climate change. It also has implications for nurturing 

community-driven science engagement initiatives. 

Effective communication and engagement to motivate adaptation action: learning from the built 
environment and infrastructure sectors, a network approach 

Tanya Wilkins1, Roger B Street1  

1. UKCIP, University of Oxford, Oxford, UK 

Engagement, communication and knowledge exchange are a key focus of the UK Adaptation and Resilience in the Context of 

Change (ARCC) network. With a portfolio of over 35 research projects (£40m) in the built environment and infrastructure 

sectors, the ARCC network explores opportunities to engage and communicate in new and innovative ways to accelerate the 

uptake and use of evidence from research. This includes extending combinations of traditional and online communication with 

policy and practice communities to improve decision-making, work with uncertainty, and to enable innovative responses to 

climate change. 

This presentation will explore lessons learnt related to knowledge-sharing across sectors and at local, national and international 

levels. In particular, the value of activities at a network level such as: science-policy/practice dialogues, knowledge exchange 

skills development for early career researchers and targeted themed initiatives. We will demonstrate the benefits and 

characteristics of engagement through finding new angles on existing research to develop and sustain researcher-stakeholder 

relationships. 
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Reflecting on the experience of the ARCC network and drawing on wider learning from across UKCIP, we will put the case for 

clear communication, knowledge mobilisation and genuine engagement to enable research outcomes to influence adaptation 

action and for these actions and associated learning to inform research directions. We will also describe the added value of an 

overarching network to support a broader programme of engagement and understanding. 

Specific case studies will focus on engaging with developing understanding in the local built environment as well as with large-

scale infrastructure operators. 

From conflict to collaboration: sea-level rise adaptation planning with the Marks Point and Belmont 
South Community 

Stuart Waters1, Angela Felton2  

1. Twyfords, Nth Wollongong, NSW, Australia 

2. Stakeholder Relations, Lake Macquarie City Council, Lake Macquarie, NSW, Australia 

With its large coastal lake surrounded by densely developed residential and commercial suburbs on an often low-lying shore, 

the task of planning for potential sea level rise is an acute challenge for the Lake Macquarie community. 

This paper describes a unique collaboration between residents of a flood-exposed area and Council’s planning team. It 

describes how a collaborative governance approach brought people together across barriers of low trust, uncertain data and 

high anxiety to co-create a 100-year adaptation plan, the first by any coastal council in Australia. 

By tapping into the capabilities of residents, inviting everyone to explore the dilemma, sharing information and exploring 

solutions together, Council and the community built a plan that is owned by all and which all can champion. 

The outcome is an adaptation plan that provides a clear planning direction for Council, while giving current and future 

homeowners in the area confidence. 

The collaboration began with capability building for Council personnel, followed by large community workshops to explore the 

issue of sea level rise from all perspectives. A community group of 30 people volunteered to work on the plan together. When it 

became clear that working in a large group was going to be challenging, members of the community suggested a 

subcommittee be formed, tasked with collaborating closely with Council staff on the development of the plan. 

Over 12 months, the subcommittee met regularly with Council staff, co-defining and co-designing as they went, exploring the 

issues and co-creating and adaptation plan for all. 

Climate change adaptation versus mitigation: implications for NGO communication and advocacy 
strategies 

Dana C Thomsen1, Noni Keys1, Tim F Smith1, Melissa Nursey-Bray2, Rob Palmer2  

1. University of the Sunshine Coast, Maroochydore DC, QLD, Australia 

2. University of Adelaide, Adelaide, SA, Australia 
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In contrast to significant efforts communicating the science of climate change and the need for mitigation, communication 

strategies for climate change adaptation are only just emerging. We agree with the growing body of literature that considers 

mitigation and adaptation as complementary by addressing the causes and impacts of climate change respectively. 

Nevertheless, we report on a systematic literature review to demonstrate significant contextual differences between mitigation 

and adaptation with important implications for NGO communication and advocacy strategies. Those communicating the need 

for mitigation can draw on a specific and unidirectional goal, an established and extensive body of scientific evidence already 

synthesized and translated into accessible communication products popularized through climate change ‘heroes’ and ‘villains’. 

In comparison, those advocating for adaptation, need to consider diverse and bidirectional goals, the impacts of previous 

mitigation communications, an emerging body of intensive research from multiple disciplines, communication with limited 

universality and high specificity, climate change victims and vulnerable sectors, and limited exemplars that tend to be local 

scale and difficult to distinguish from efforts towards sustainability or best practice. We argue that a networked approach to 

communication and advocacy (e.g. community of practice) can build on the unique characteristics of adaptation to facilitate 

engaging communication strategies of direct relevance to local communities and capitalise on the advantages of linking local 

efforts to global achievements. 

Climate ready communities: a community engagement guide to getting started 

Miriam Lumb1, Collette Brown1  

1. Australian Red Cross, Adelaide, SA, Australia 

Red Cross has worked with communities in the Yorke & Mid North and Eyre Peninsula regions to develop a simple, user 

friendly guide to engaging communities on climate change. 

The Government of South Australia’s Prospering in Changing Climate – A Climate Change Adaptation Framework for South 

Australia, states that a critical component of successful climate change adaptation will be a community that is able to 

understand what climate change means for them and what they can do to adapt. Following from this Framework, the Yorke 

and Mid North and Eyre Peninsula regions developed Regional Climate Change Adaptation Plans. 

As well as working across sectors such as water, fisheries and infrastructure to implement the Plans, it is essential that 

communities at the household level are engaged, informed and play an active role in building their resilience to the changing 

climate. 

Based on this premise, Red Cross received funding through the Department of Environment Water and Natural Resources to 

partner with EPICCA (Eyre Peninsula Integrated Climate Change Agreement) and YMNRA (Yorke and Mid North Regional 

Alliance) and consult with local communities to develop a strategy for engagement around climate change adaptation. 

The consultations resulted in Climate Ready Communities, a Guide for engaging communities and individuals with emergency 

preparedness and resilience. 

The Guide was designed as a starting point for local government, service providers and community groups to engage 

communities to take action at a local level by being better prepared for the increasing frequency and severity extreme weather 

events. 
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Climate change adaptation from a critical design perspective: a case study of pedagogical praxis 

Tristan Schultz1  

1. Griffith University, Brisbane, QLD, Australia 

This presentation reviews a pedagogical case study, ongoing since 2015, exploring how design students might contribute to 

Climate Change adaptation and planning. The Griffith Centre for Coastal Management (GCCM) and the National Climate 

Change Adaptation Research Facility (NCCARF) are engaged in a dialogue with Griffith University Queensland College of Art 

(QCA) 3rd year Visual Communication Design students focussed on investigating ways design, communication design and other 

creative ‘designerly’ approaches can be utilised in the efforts of Climate Change adaptation, especially those undertaken in 

such research facilities. 

Students learned coastal hazard risks projected to occur in the future along the Queensland coastline. The students then 

conceptualised creative Design Fictions that illustrated scenarios of how designed events, participatory design and social 

innovation might bring to focus, question and shift perceptions in the public sphere of; Coastal Management, Climate Change 

adaptation planning, measures of risk in today’s industrial society and patterns of behaviour restricting adaptation. 

The student’s supervisor (the author) will discuss the theoretical background of the project, which sits within a critical edge of 

design (Fry, 2015; Tonkenwise, 2016) that aims to; develop narratives of sustainable futures; amplify sustainable projects 

undertaken by local communities as steps to long-term transition, and; work in trans-disciplinary teams. A critical review of the 

student outcomes thus far will then be discussed. 

1. Fry, T. (2015). City Futures in the Age of a Changing Climate. New York: Routledge.  

2. Tonkenwise, C. (2015). Design for Transitions ‒ from and to what? Design Philosoophy Papers, 13(1), 85-92. doi: 

10.1080/14487136.2015.1085686  

Climate change adaptation and visual communication design: a design students’ case study 

Tristan Schultz1, Ceara Swyripa1, Kurt Melvin1  

1. Griffith University, Brisbane, QLD, Australia 

As adaptation becomes increasingly imperative, designers have an important role to play in community capacity building and 

engagement through creative design thinking techniques. This is a proposal for a ‘Speedtalk’, and ‘Poster Session’ related to 

the authors’ (4th Honours Griffith University Visual Communication Design students) engagement in a project on going since 

2015, exploring how design students might contribute to Climate Change adaptation and planning. The project has been 

guided by our Design Supervisor, Tristan Schultz, The Griffith Centre for Coastal Management (GCCM) and the National 

Climate Change Adaptation Research Facility (NCCARF). 

We propose a creative and performative ‘speedtalk’ exploring our Design Fictions from the project. This oral and pictorial 

performance will illustrate scenarios of how designed events, participatory design and social innovation bring to focus, question 

and shift perceptions in the public sphere of; Coastal Management, Climate Change adaptation planning, measures of risk in 

today’s industrial society and patterns of behaviour restricting adaptation. 
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Lessons from adaption pathways in practice 

Adaptive policy pathways planning: sharing techniques, tools and experiences across domains, 
jurisdictions and institutional settings 

Judy Lawrence1, Marjolijn Haasnoot2, Karyn Bosomworth3, Jan Kwakkel4  

1. Victoria University of Wellington, New Zealand, Lower Hutt, Wellington, New Zealand 

2. Deltares, Delft, The Netherlands 

3. RMIT, Melbourne, VIC, Australia 

4. Delft University of Technology, Delft, The Netherlands 

The concept of ‘Adaptive Policy Pathways’ is receiving increased attention globally as an approach to adaptation planning that 

can address many of the inherent challenges of uncertainties and dynamic change. At the Adaptation Futures Conference in 

Rotterdam in May 2016, a session was held presenting a range of case studies where the concept has been applied in different 

ways in different jurisdictions including, in Australia, New Zealand, Netherlands, Maldives, Peru, United Kingdom, United 

States, Indonesia and Bangladesh. The lessons learned from these case studies will be presented. The focus will be on why a 

pathways approach was chosen, what worked and didn’t, how the application would be approached next time and what steps 

will be taken next in the application of the concept. Issues arising for its application in a New Zealand context will bring the 

discussion back to Australasia, the aim being to transfer learnings from around the world and in so doing, build up a body of 

new knowledge through a “community of practice”. 

Adaptation pathways planning for conservation in Australia and Colombia  

Michael Dunlop1,Russell Gorddard1,Paul Ryan2,Carina Wyborn3, Lorrae van Kerkhoff4 

1. CSIRO, Canberra, ACT, Australia 

2. Australian Resilience Centre, Beechworth, Victoria, Australia 

3. Luc Hoffmann Institute, Gland, Switzerland 

4. Fenner School, Australian National University, Canberra 

Climate change has the potential lead to significant and widespread changes to the ecology of natural and agricultural systems 

that are the basis for people’s livelihoods, are a fundamental part of the character of landscapes and nations, and contribute to 

the wellbeing of all. These changes will have transformational impacts on rural and urban people connected to these systems. 

Current approaches to planning and management of landscapes are unlikely to be able to effectively address these large and 

novel changes. We have been trialling an ‘adaptation pathway approach’ to exploring the adaptation challenge with people 

managing biodiversity and other natural resources in Australia and Colombia. The approach has focussed on building the 

capacity of participants to understand: (a) the consequences of climate-driven transformation of their landscapes and the need 

for new ways of managing, (b) and the nature of the societal changes that would be required to create options and enable 

future changes in management. These capacities are designed to enable participants to develop their conceptualisation of 

adaptation, identify options for near-term action and recognise key social and institutional barriers to adaptation. 
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The practice and challenges of using an adaptation pathways planning approach – Eyre Peninsula 
Case Study  

Brian Foster1 

1. EPICCA, Port Lincoln 

The Eyre Peninsula’s commitment to responding to climate change is outlined in the Eyre Peninsula Climate Change 

Agreement. In 2014, the body responsible for implementing this Agreement, the Eyre Peninsula Regional Climate Change 

Agreement Committee (EPICCA) released its Regional Climate Change Adaptation Plan for the Eyre Peninsula. Compared with 

past adaptation planning approaches in the region and elsewhere in Australia, EPICCA adopted an adaptation pathways 

approach. In this presentation, we will discuss the challenges of using an Adaptation Pathways planning approach, focussing 

on why we chose a pathways approach, what worked and what didn’t, and the next steps for continued adaptation planning on 

the Eyre Peninsula. 

Applying the concept of adaptation pathways planning in Victoria’s NRM: insights, lessons and some 
working examples 

Chris Pitfield1, Kate Brunt2, Karyn Bosomworth3 

1. Corangamite Catchment Management Authority (CMA), Victoria, Australia 

2. Goulburn Broken Catchment Management Authority, Benalla, Victoria, Australia 

3. RMIT University, Melbourne, VIC, Australia 

In planning for climate change, regional NRM organisations need to be able to justify, prioritise and implement actions, while 

at the same time recognising and allowing for future changes in ecosystems, values, knowledge, as well as socio-political and 

climatic systems (Bosomworth et al 2014). A number of Victorian Catchment Management Authorities (CMAs) have been 

exploring ‘adaptation pathways planning’ as a means to address this need to plan for change and manage uncertainty. This 

paper draws on the different experiences of several Victorian CMAs in using ‘a pathways approach’. It will discuss the rationales 

for adoption of ‘pathways thinking’; outline some of the different approaches and methods used in applying the concept of 

adaptation pathways planning in NRM; and discuss what worked, what is working, and what requires further work. 

1. Bosomworth, K., Harwood, A., Leith, P., and Wallis, P. (2015). Adaptation Pathways: a playbook for developing 

options for climate change adaptation in Natural Resource Management. Southern Slopes Climate Change 

Adaptation Research Partnership (SCARP): RMIT University, University of Tasmania, and Monash University. 

Lessons on exploring and evaluating adaptation pathways  

Marjolijn Haasnoot1, Andrew Warren1 

1. Deltares, Delft, ZUID-HOLLAND, Netherlands 

In response to uncertain future climate change and socio-economic developments, planners are advised to develop adaptive 

plans. These aim to achieve objectives under a wide range of futures and can be adapted in response to how the future 

https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2800#affiliation_1336
https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2933#affiliation_4280
https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2933#affiliation_4280
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unfolds. One way to develop adaptive plans is to explore and evaluate adaptation pathways. This talk presents and discusses 

different ways to achieve this based on early applications of the pathways approach. 

Pathways can be developed a) by exploring (combinations of) actions in case the system starts to perform unacceptably using 

so-called thresholds or adaptation tipping points, b) through narratives, and simulation gaming, and d) computationally 

through the use of multi-objective robust optimization and agent based modelling. Adaptation tipping points can be identified 

through (a) a sensitivity analysis or expert judgment, (b) a semi-static impact assessment, and (c) by impact assessment with 

transient scenarios. To draw a pathways map, the Pathways Generator tool has been developed. This tool has been successfully 

used in stakeholder workshops to discuss staged decision making under dynamic uncertain change. It not only supports 

exploration of short term actions and long term options, but can also be used to proceed systematically through the different 

steps of a dynamic policy analysis. 

Adaptation pathways: Lessons from turning theory into practice 

Mark A Siebentritt1 

1. Seed Consulting Services, Adelaide, SA, Australia 

Academics, practitioners and end users alike are showing an increasing interest in the use of adaptation pathways analysis. This 

is seen as an alternate or complementary way to identify and prioritise adaptation options to traditional methods like 

vulnerability assessments. Conceptually, it has many advantages but like any emerging technique, turning adaptation pathways 

theory into practice has proven challenging in Australia in recent years. 

Based on a survey of participants involved with developing adaptation pathways maps for eight adaptation planning projects 

over the past 2 years, this presentation will discuss key findings relating to applying adaptation pathways analysis via 

participatory processes. Specific findings will be discussed regarding the steps in the pathways process that prove particularly 

challenging for participants and how to better ensure that outputs provide useful information for end-user planning processes 

and developing work action plans. Last, we will discuss methodological issues that need to be further worked on to increase the 

applicability of this emerging technique. 

The changing shape of primary industries 

Future adaptation and mitigation in Australian and systems: land-use and sustainability under global 
change and domestic policy 

Brett A Bryan1,Jeff Connor1,Martin Nolan1 

1. CSIRO, Urrbrae, SOUTH AUSTRALIA, Australia 

The introduction of climate (e.g. a carbon market) and energy policy may provide significant opportunities for the widespread 

adoption of new land use and management options for greenhouse gas (GHG) mitigation and adaptation in agricultural 

landscapes. New land uses may include a range of bioenergy, carbon plantings, biodiverse plantings, and alternative crop and 

https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2821#affiliation_1940
https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2501#affiliation_3688
https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2501#affiliation_3688
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livestock management uses. However, these changes may generate collateral impacts for regional development, energy 

security, food production, land and water resources, biodiversity conservation, and other ecosystem services. We will present 

the outcomes of land use scenarios from the Land Use Trade-offs (LUTO) model—part of CSIROs Australian National Outlook. 

LUTO itself integrates a wide range of biophysical and economic data and models in a spatio-temporal model of potential land 

use change in Australia’s intensive agricultural zone out to 2050. The implications of policy options and changes in external 

drivers on land use and the impact on across a range of ecosystem services is assessed including food and fibre production, 

carbon, water, energy, and biodiversity. We analyse four global scenarios—one low emissions, two medium emissions, and one 

high emissions pathway. Model outcomes inform policymakers of the costs, benefits and trade-offs associated with specific 

policy directions under global change and other elements of deep uncertainty. 

The risk of expanding broad acre farms in changing climate   

Ross Kingwell, David Feldman1, Quenten Thomas, Plunkett Brad, Farre-Codina Imma 

1. Agricultural Resource Economics, University of Western Australia 

Expanding a broad acre farm business is known to be risky. The usual way a farm business expands is by buying out a 

neighbour using money borrowed from a bank. The farmer then hopes for sufficiently favourable seasons and prices to pay off 

the loan.  But in a changing climate, farmers may need to consider other options in order to expand more safely.  

In Australian broad acre farming greater climatic adversity is projected for some regions. Hence, rather than continuing to buy 

neighbouring farms, in those regions it may be less risky to expand the farm business elsewhere. Business models, such as joint 

ventures with farmers in different locations, may offer less risk for expansion. 

The effect of expansion by combining farms of similar business risk was shown to have a large positive influence on the value 

of expansion, which challenges the conventional view from portfolio theory, that combining assets with different riskiness can 

reduce overall variability.  As long as the land market efficiently prices seasonal risk, then the increased price of lower risk 

acquisitions already fully incorporates the gains from locational combinations that offer less variance of returns. 

The conclusion is that, although there are opportunities for farm expansion that are less risky, identifying those opportunities is 

not a simple task. There are a range of influences that in combination can greatly affect the riskiness of farm expansion. 

However, understanding those influences in many situations can allow farm expansion to occur that is less risky than traditional 

approaches.  

Sea level rise: how long do we have? 

Robert Quirk1  

1. MCV Climate Champion program, Duranbah, NSW, Australia 

How long can we continue growing sugar cane in coastal lowlands with a rising sea level? 

The land we are farming is between 0.50 and 1metre AHD, so much of the rain that falls has to be pumped out over the levies. 

Even though the land is very low it is also very productive and is well above the Australian average, producing 100tph each year 

with the Australian average at 77tph. The property has a dewatering pump with a capacity of 4 mega litres per hour. One pump 
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is automatically set to start at -50cm and shut down at -60cm AHD. The farm has been laser graded to drain to a central point. 

We plan to install another 4 mega litre pump to enhance the drainage. We plant our cane on raised beds, which gives us 

another 20cm before there is damage to the cane. 

By cutting the cane without burning and retaining the residue we have been able to reduce the shrinkage of the landscape 

previously measured at 1cm per year to almost zero. The predictions of sea level rise of between 50cm and 1 metre by 2100 

may be underestimated as science shows that in the last millennium a 1degree C increase in temperature resulted in a sea level 

rise of around 20 metres. 

I believe that if we can slow the warming of the planet my grandchildren will be able to continue to live and farm this property 

as my family has for the last 120 years. 

Characterising resilience in New Zealand pastoral farming systems: an indicators-based approach 

Nick Cradock-Henry1, Katherine McCusker2  

1. Landcare Research, Lincoln, Canterbury, New Zealand 

2. AgriBusiness Group, Lincoln, Canterbury, New Zealand 

There is increasing evidence of more frequent and severe climate change-related extreme events in New Zealand. These events 

are likely to have adverse effects on a range of primary economic activities, including pastoral farming. In addition, an increase 

in climate variability can result in greater operating uncertainty for a sector dependent on consistent climatic conditions. Using 

a deductive-inductive approach, we identified three aspects of resilience related to the capacity of pastoral farming to manage 

current and anticipated climatic risks: resistance – the degree to which a farm is exposed to risk, latitude – the capacity to 

respond, and precariousness – movement towards thresholds. Based on our findings, we then developed an indicators-based 

framework, which was tested and refined through stakeholder consultation and economic modelling. Results of the analysis, 

our methodology and indicators-framework provide new insight into the vulnerability of sheep and beef farmers in New 

Zealand, as well as helping to inform further discussion and debate about the validity of ‘measuring’ resilience. The framework 

can help support the pastoral farming sector identify system vulnerabilities and risks, and develop and support specific 

adaptation or resilience-building strategies. Furthermore, the study provides a useful template for cross-sector comparison. The 

characterisation of resilient farm-systems also has the potential to contribute to broader sustainability frameworks for 

agriculture.  

Is climate change responsible for dwindling family farm numbers in the Western Australian 
Wheatbelt? 

Neville Ellis1  

1. Murdoch University, Palmyra, WA, Australia 

The Western Australian (WA) Wheatbelt has experienced some of the most severe and abrupt climate change in Australia. Since 

the 1970s, winter rainfall has diminished by more than 20 per cent, while seasonal conditions (rainfall and temperature) have 

become increasingly variable and extreme. Over the same period, the number of farm establishments in operation throughout 

the region has fallen from 13,106 in 1970 to 4,941 in 2013 – an almost three-fold decline. At a national scale, farm loss trends 
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are often attributed to socio-economic factors, such as macroeconomic reform and technological change, while overlooking 

environmental drivers such as anthropogenic climate change. In response, this research employed a ‘resilience analysis’ that 

explored how climate change has interacted with other socio-ecological factors to drive transformations in the social and 

economic structure of the WA Wheatbelt. Data collection included 15 semi-structured interviews performed with agricultural 

and industry experts, as well as data collected from various secondary sources (e.g. economic data, climate data, archival 

records and news media). Drawing upon Holling’s four-phase adaptive cycle, research findings indicate that climate change, in 

combination with other economic and social factors, has pushed the Wheatbelt socio-ecological system towards a state of low 

resilience, thus exposing family farmers to heightened production and financial risks that undermine their long-term viability. 

Considering that climate change is projected to worsen significantly in the Wheatbelt region, it is argued that family farm loss 

will continue unabated unless transformational adaptation strategies are successfully pursued and employed. 

On-farm composting with diverted organic waste to build resilience in macadamia and cane 

Susie Chapman1  

1. SEQ Catchments, Brisbane, QLD, Australia 

The question that drove a three-year Action on the Ground project: Can organic N sources be used to reduce fertiliser N rates 

whilst reducing GHG emissions from landfill, while also enhancing soil carbon and long-term productivity? Three 

demonstration trials in sugarcane and macadamia and a replicated scientific trial in sugarcane were undertaken on the 

Sunshine Coast to assess the potential of partially replacing mineral N fertilizer with compost and a biological nitrogen fixing 

product, and to determine the degree to which such practices can reduce GHG. 

In cane, both replicated and demonstration trials showed that application of compost above or below the trash blanket can 

partially substitute the use of mineral fertilizer. There was no consistency of significant impact of compost in reducing nitrous 

oxide emissions. Avoiding application of N in excess of recommended rates (165 kg/ha) was more effective than partially 

substituting mineral N fertilizer with compost in minimizing nitrous oxide emissions. 

On macadamias, both trials showed that application of compost and the biological N fixing agent can partially substitute the 

use of mineral fertilizer. Over the trial period, N fertilizer application rates were reduced by 80 kg N ha-1 with compost alone, 

and by 170 g N ha-1 where compost was used in combination with N-fixing microbes.  

Though not a specific aim of the project, a finding of the project was that compost application in macadamias re-established 

the Ap-layer being a surface feeder, and this significantly reduced erosion in  high rainfall events, thereby building resilience in 

the orchard. 
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CoastAdapt: the beta version 

Introduction to CoastAdapt 

Jean Palutikof1  

1. NCCARF, Parklands Drive, Southport, QLD, Australia 

Since October 2014, NCCARF has been working to produce an online information delivery and decision support system for 

coastal managers.  Named CoastAdapt, a beta version was delivered on 1 July 2016 to the Department of the Environment for 

approval. CoastAdapt should be available for review and consultation from August to November 2016. The final version is to be 

delivered on 28 February 2017. 

CoastAdapt covers every aspect of adaptation to climate change and sea-level rise, from the basic science through to legal 

considerations, the relevance of jurisdictional differences in Australia, and approaches to evaluating costs and benefits. A 

ground-breaking aspect of CoastAdapt has been the extent to which potential users have been involved from the beginning in 

its design and implementation.  This has been facilitated by programs of consultation through workshops and an online 

questionnaire, as well as advisory and governance groups that are representative of the whole range of stakeholders from the 

three tiers of government as well as peak bodies and business interests. In this session we present the key features of 

CoastAdapt and encourage attendees to go online to make an evaluation from the perspective of their interest in adaptation.  

Engaging broadly around CoastAdapt to ensure stakeholder needs are understood and met 

Anne Leitch1  

1. NCCARF, Parklands Drive, Southport, QLD, Australia 

For CoastAdapt to be useful and used, it needs to be relevant, accessible and authoritative. As NCCARF scoped the tool in late 

2014 and early 2015 we undertook a comprehensive communication and engagement process to understand what ‘relevant’, 

‘accessible’ and ‘authoritative’ means for coastal decision makers. We consulted with more than 600 individuals and groups 

that have influence in the coastal zone.  Activities included a kick-off meeting, a series of regional consultation meetings (300+ 

people), and an online survey (299 responses).  Key findings that helped to guide the development of the tool include:  the 

need to build capacity around understanding future projections of sea level rise and climate impacts; the need to support 

consistency across many areas of decision making; the ability for decision maker to persuade and engage others about 

potential adaptation options.  Above all the tool needed to ‘make their life easier not harder’.  Strategies by NCCARF to ensure 

the tool is fit for purpose is to use effectively our three governance committees  for advice on tool content, as well as seek 

specialty expertise in ‘user experience’ to ensure the website navigation is helpful.  We also established an advisory group of 

‘tool development partners’ which has been invaluable in providing grassroots advice on all facets of the tool. 
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Coastal Climate Adaptation Decision Support (C-CADS): helping to develop climate change 
adaptation plans for coastal Australia 

David Rissik1  

1. NCCARF, Parklands Drive, Southport, QLD, Australia 

C-CADS is an iterative framework that provides guidance on adaptation planning.  It takes users through a series of steps 

related to identifying climate change challenges and impacts through to identifying and implementing adaptation solutions, 

monitoring and evaluating their effects, and making any adjustments that may be required.  C-CADS supports users to identify 

and overcome barriers to adaptation like getting organisational buy-in, communicating and engaging effectively, and 

understanding financing options. It is designed to enable users to develop adaptation plans and actions that are fit for their 

purposes.  Its iterative nature enables continual improvement and opportunity to build capacity of users.  C-CADS has links to 

and helps to contextualise the more detailed guidance documents and case studies that are available through 

CoastAdapt.  Importantly, C-CADS is consistent with risk based coastal zone management and adaptation processes used in 

Australia and internationally. 

The three-tier climate change risk assessment process of CoastAdapt: meeting user needs 

Fahim Tonmoy1  

1. NCCARF, Parklands Drive, Southport, QLD, Australia 

Consultation during the design phase of CoastAdapt revealed that different organizations are at different stages in their 

adaptation journey, due mainly to resource (both human and financial) constraints. Recognising this, CoastAdapt includes 

guidance and support for a three-tier risk assessment process with increasing degrees of complexity and resource needs. A 

first-pass risk assessment is a quick and straightforward way to get an overview of exposure to climate change risk and can be 

undertaken by a small in-house group using published information on climate change. A second-pass risk assessment takes a 

standard risk assessment approach and uses national data and locally available information and expert knowledge to identify 

how climate change may increase existing risks or create new ones. A detailed (third pass) vulnerability assessment is 

appropriate where the first- and second-pass assessments indicate locations or sectors at high risk. 

We present and discuss the rationale for the three tiers of risk assessment with some examples. We then review nationally 

available datasets in Australia relevant to coastal risk assessment and discuss how they may be applied. A framework for 

identifying where more detailed data is needed is presented.  

The role of information manuals in CoastAdapt 

Sarah Boulter1  

1. NCCARF, Parklands Drive, Southport, QLD, Australia 

Substantial effort has been devoted to ensuring that CoastAdapt presents content in accessible formats that address the 

information and decision support needs of coastal managers. At the same time, it is important that users of CoastAdapt are 

able to rely upon its accuracy and authenticity.  To demonstrate a solid foundation in climate change and adaptation science, 
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NCCARF commissioned ten Information Manuals. These are the scientific and technical underpinning for CoastAdapt, covering 

all the topics likely to be of relevance to coastal managers seeking to adapt to climate change and sea-level rise.  Where gaps 

in knowledge have been identified, the content of the Information manuals has been augmented by commissioning a small 

number of research projects, addressing topics such as valuation and monitoring and evaluation. The outputs of these research 

projects will be mined to address these knowledge gaps. The Manuals and research reports are structured in such a way that 

they can be easily and precisely referenced from CoastAdapt. 

Case studies for CoastAdapt: thoughts on barriers to adaptation 

Ana Perez1  

1. NCCARF, Parklands Drive, Southport, QLD, Australia 

Case studies are useful resources to demonstrate the application of specific concepts to real-word situations. Their importance 

was strongly highlighted by stakeholders during widespread consultation undertaken by NCCARF in preparation for the 

development of CoastAdapt. Case studies will contribute to CoastAdapt by providing practical examples of decisions and 

actions undertaken by stakeholders (e.g. local and state government, NRM groups, businesses and industries) in their effort to 

adapt to changing climate conditions in the coastal zone, illustrating lessons learned, effective strategies and potential pitfalls. 

At present, there are 49 case studies, addressing every topic covered in CoastAdapt. Although most illustrate adaptation 

initiatives in Australia, five international examples have been included. Analysis of case study content suggests that, rather than 

describing action for adaptation, most case studies are examples of adaptation planning processes, including the identification 

of vulnerabilities and potential adaptation options, and the assessment of those options. The monitoring and evaluation 

component for adaptation actions is therefore non-existent. Clearly, barriers exist that prevent planning transitioning into 

action, but the precise nature of these barriers is unclear. The presentation will provide some exploratory thoughts on potential 

barriers to action. 

CoastAdapt visualisation 

Josephine Mummery1, Steve Webb1  

1. NCCARF, Parklands Drive, Southport, QLD, Australia 

Visualisations and mapping are important tools for coastal adaptation. They are powerful communication tools, and can convey 

a lot of information; they can facilitate engagement, through linking risk knowledge to the spaces people value; and they are 

integral to GIS tools and the management of spatially variable risk such as from flooding or inundation. Recent national 

collaboration on coastal datasets means that it is now possible to develop visualisations relevant to adaptation for communities 

around our coast. These include collaboration on high resolution elevation data, consistent mapping of coastal geomorphology, 

and tools that enable satellite data to be geo-referenced, queried and accessed. CoastAdapt has drawn on these initiatives to 

make available a number of maps and visualisations that can help local governments and other decision-makers understand 

local risks from climate change. This presentation will provide an overview of the visualisations in CoastAdapt, which include 

new and tailored products for local government areas, as well as tips on how they can best be used in risk assessment and 

adaptation planning. 
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Hot in the city 1: Coping with heat 

Historical evolution of Australia's heatwave intensity and severity: understanding the drivers of 
heatwave impact.  

John R Nairn1, 2, Bertram Ostendorf2, Peng Bi2  

1. Bureau of Meteorology, Adelaide, SA, Australia 

2. University of Adelaide, Adelaide, SA, Australia 

The impact of heatwaves on human health is well understood; as a chronic[1] impost at low intensities and for critical impacts[2,3] 

at more intense levels. As a consequence national and international effort has been focussed on the development of decision 

support systems that enable authorities to activate mitigation and response strategies previously developed within 

communities, supporting infrastructure and health systems. 

The Australian Bureau of Meteorology has adopted the heatwave intensity and severity methodology[4] used in this study which 

has been validated in Australian and international studies. The excess heat factor (EHF) combines local long and short term 

temperature anomalies, creating a metric that has a demonstrated sensitivity to adaptive capacity as a function of heatwave 

intensity. In a second step, the history of heatwave intensity is treated statistically to create severity thresholds that are relevant 

for each location. Australian and international studies[5,6] have identified public health impacts where heatwave severity 

thresholds are linked to adverse health outcomes and degraded supporting infrastructure. In this step the heatwave severity 

thresholds for ‘low-intensity’, ‘severe’ and ‘extreme’ heatwaves can act as a traffic light system to support activation of 

heatwave response plans. 

We describe the variability of heatwave intensity across Australia whilst taking into consideration the strength and speed of 

synoptic scale weather systems and soil moisture spatial and temporal variability. Capturing the stability of weather and climate 

determinants of heatwave severity will provide assurance to users of the Bureau of Meteorology’s heatwave services. 

Heat health messages: a randomised controlled trial of a preventative messages tool in the older 
population of South Australia  

Monika Nitschke1, Antoinette Krackowizer2, Alana Dr Hansen2, Peng Professor Bi2, Lynette Dr Cusack3, Lynette Pugh4, Graeme 

Tucker1  

1. Department for Health and Ageing SA, Adelaide, SA, Australia 

2. University of Adelaide, School of Public Health, Adelaide, SA, Australia 

3. Faculty of Health Sciences, University of Adelaide, Adelaide, SA, Australia 

4. Department for Communities and Social Inclusion, Domiciliary Care, Adelaide, SA, Australia 

The study explores the efficacy of providing targeted information to older individuals (≥65) and a better understanding of 

whether people adopt preventive messages delivered during extreme heat. 
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To produce reliable results, a randomised intervention trial was conducted. Eligible potential participants (637) were 

randomised into an intervention and a control group. At the start of summer, the intervention group received a package of 

evidence-based information leaflets and summarised ‘Beat the Heat’ tips. Both groups took part in an end of summer 

questionnaire in which questions about their behaviours and their health experiences during the extreme heat in summer 

2013/14 were ascertained. 

Responses were received from 216 intervention subjects and 218 controls.  Behaviour modification during extreme heat was 

similar in both groups except for significant increases in the use of cooling systems and the use of a wet flannel to cool the skin 

in the intervention group.  More people in the intervention group also claimed to have had adequate ‘Beat the Heat’ 

information. After adjusting for confounders, the intervention group had a significantly lower risk of experiencing heat stress 

than the control group (8% vs 19%). 

Heat stress in older people is a significant factor of morbidity and mortality. The finding of reduced heat stress in the 

intervention group indicates that evidence-based and personally targeted information provided to people may result in 

measurably better health outcomes.  This approach could also be used or other potential risk groups including those with pre-

existing heat sensitive chronic illnesses. 

Talking to our community about extreme heat and how they cope (Marrickville Council, NSW) 

Lana Frost1  

1. Marrickville Council, Petersham, NSW, Australia 

Extreme heat has been identified as one of the biggest climate change threats to the Australian community. In the inner-west 

of Sydney we have a heat map and a vulnerability map, but what does our community think about heat? 

We found out more about what our community thinks about heat over the Summer 2015/16, Marrickville Council surveyed the 

community and interviewed older people. Online surveys told us about the level of community awareness of the health risks of 

heat, how people find out about extreme heat and the local services and facilities that they access to help cope when it is very 

hot. Interviews with Seniors Groups gave further insight into how vulnerable people in our community currently experience 

heat, how they cope and what they do to prepare for heat and what sort of assistance they require and value. 

Combined with a thermal and social “hotspots” map of the Marrickville Local Government Area this information will assist us in 

planning and prioritising heat mitigation action, such as streetscape works, tree planting programs, community facilities and 

support programs, and education campaigns. 

Finding out what our community thinks enables us to implement practical measures straight away that can support our 

community in current hot weather and will also support the future adaptive capacity of our community and places. 
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Heat stress resilience 

Gertrud Ms Hatvani-Kovacs1, Martin Dr Belusko2, John Dr Pockett2, John Prof. Boland3  

1. School of Information Technology and Mathematical Sciences, University of South Australia, Mawson Lakes, SA, Australia 

2. Barbara Hardy Institute, University of South Australia, Mawson Lakes, SA, Australia 

3. Centre for Industrial and Applied Mathematics, Mawson Lakes, SA, Australia 

Heatwaves have been a growing concern for Australia, being the most lethal natural hazard. Beyond excess mortality, 

heatwaves drastically decrease wellbeing and productivity. Further significant challenges include electricity blackouts, rising 

electricity prices and energy poverty due to the increased peak cooling demand in cooling-focused States, and increased water 

demand especially in States suffering from water scarcity. 

Wellbeing problems can be prevented by adaptation techniques, some of them using additional energy and water and 

increased building heat stress resistance. Nevertheless, heatwaves have been mainly researched and consequently managed in 

a fragmented manner across different disciplines. The paper discusses the assessment of heat stress resilience through the 

negative impacts, such as morbidity, excess electricity and water use; and its three elements, including vulnerability, adaptation 

and the heat stress resistance of the built environment in Adelaide. 

The connections between the impacts and the elements were confirmed in a combined analysis based on the daily datasets at a 

metropolitan scale of morbidity, electricity demand, water supply and ambient temperature between 2007 and 2014, and a 

representative online survey about heat stress resilience. 

A high level of adaptation was reported, though in different ways across social groups. People with pre-existing health 

conditions and tenants were found the most vulnerable. Although specific heat stress resistant features could decrease 

wellbeing issues, the average coping capacity of homes was poor. 

The findings highlight the importance of integrated heatwave management considering both short- and long-term adaptation 

techniques to increase heat stress resistance. 

Urban physical and social aspects of cultural vulnerability to heat health: a case study of the 
Melbourne Jewish elderly, Australia 

Rachael R Bareket1  

1. Monash University, Clayton, VIC, Australia 

The elderly experience disproportionate illness and death during extreme heat. While elderly migrants have been identified as 

at risk, vulnerability of ethnic groups is a significant research gap in the heat health field. Ethnic groups are assumed to be 

homogeneous with consistent heat risks in that population, with differing heat risks not explored below the population level. 

Overseas heat vulnerability modelling shows a spatial correlation with the presence of minority or migrant groups, low socio-

economic status and biophysical risk. Without a clear understanding of what constitutes ethnic heat risk, aggregating and 

modeling population data becomes problematic and risks missing vulnerable groups in Australia. In some Australian cities heat 

vulnerability modeling attributes spatial risk to ethnicity, elderly living alone and nursing homes without a biophysical and 
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socio-economic relationship. Using ‘CALD’ to define ethnicity biases research towards new migrants and refugees of low socio-

economic status, excluding the Australian-born migrants. Australian population research using this approach assumes 

acculturation to be automatic. A case study of an identified highly vulnerable area of the Melbourne Jewish Community 

explores pre-determined elderly sub-groups, of which 50% are excluded by modeling and CALD approaches. A new 

methodology to determine ethnic heat risk is proposed by exploring the intersection of biophysical, socio-demographic and 

cultural heat risks as well as adaptive behaviours at the dwelling of the individual. Two proposed Jewish elderly vulnerable 

groups have been studied over the 2015/2016 summer: Adult and Child Holocaust Survivors and Former Soviet Union Jews. 

Preliminary results will be shown in an oral presentation. 

Electric fan use and heatwaves: a safe and economical solution to heat stress 

Nathan B Morris1, Ollie Jay1  

1. Thermal Ergonomics Laboratory, University of Sydney, Sydney, NSW, Australia 

Due to global climate change, the frequency, duration and intensity of heatwaves are on the rise, which is particularly 

dangerous for the elderly, poor and socially isolated, who often lack the financial means to own and operate traditional air 

conditioning units. Additionally, the increased use of air conditioning units causes increased rolling power outages due to 

greater power demands, causing further fatalities. While electric fans cost less and require much less power to operate 

compared to traditional air conditioning units, most public health agencies, including the World Health Organization, the UK’s 

National Health Service and the Centre for Disease Control in the United States, currently discourage the use of electric fans 

during heatwaves; despite a 2012 Cochrane Collaborative review which found no data in the literature supporting or refuting 

the use of fans during heatwaves. This paper explains how heatwaves affect individuals from a physiological perspective and 

explains the rationale for the current public guidelines. Furthermore, the paper presents physiological data (e.g. heart rate, core 

temperature, sweat losses, peripheral blood flow) collected from participants who were in a climate chamber which simulated 

the environmental conditions of several of the world’s most notable heatwaves including Paris 2003, Adelaide 2009, and 

Karachi 2015. This paper demonstrates that electric fans can be beneficial as a cooling strategy beyond the currently 

recommended conditions, and demonstrates how the effectiveness of electric fan changes over different combinations of 

ambient temperature and humidity levels.   

Heatwave ready Tasmania: building capacity in Tasmania’s aged care sector to respond to heatwaves 

Sharon Campbell1, 2, Amber Sturges3, Robert Hill4, Carole Owen2  

1. University of Tasmania, Hobart, TAS, Australia 

2. Public Health Services, Department of Health and Human Services, Hobart, TAS, Australia 

3. Tasmanian Climate Change Office, Department of Premier and Cabinet, Hobart, TAS, Australia 

4. Aged and Community Services Tasmania, Hobart, TAS, Australia 

Background 

Extreme heat is not a normal part of the Tasmanian summer experience. However, heatwaves do occur and are projected to 

occur more frequently and with greater intensity into the future. Vulnerable Tasmanian populations are typically ill-equipped to 
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respond to and cope with extreme heat events. Research demonstrates that the elderly are one of the most at-risk groups 

during extreme heat events. 

Objectives: To build the capacity of residential aged care facilities in Tasmania to adequately prepare for and respond to 

heatwave events. 

Methods: Resources aimed at building the capacity of the residential aged care sector to respond to heatwaves already exist in 

Victoria. These resources were trialled with five residential aged care sites around Tasmania. Feedback was sought from these 

sites as to the suitability of the resources for the Tasmanian situation, with the aim of developing resources specific to 

Tasmanian needs. 

Results: Following the trial, feedback from 100% of pilot sites indicated the existing resources did not adequately reflect the 

specific requirements of the Tasmanian aged care sector, and therefore were unlikely to be used in their existing form. 

Workshops with pilot sites then assisted in the development of a suite of resources specific to the Tasmanian context. 

Conclusions: The Tasmanian experience of heat characterises the needs of the resources required. Consultation and feedback 

with users is a critical component of resource development. The importance of regional experiences and differences must be 

planned for and taken into account, and it cannot be assumed that ‘one size fits all’. 

Climate science for adaption 

Keeping it real and regional: communication to get Victoria climate-ready 

Clare Brownridge, Callie Donaldson, Hamish Webb, Paul Holper, Karen Pearce, Rohan Hamden  

The 2015 climate projections from CSIRO and the Bureau of Meteorology are undoubtedly the most comprehensive projections 

and related communication products ever provided for Australia. However, their utility at a regional scale is limited. 

The Victorian Government commissioned CSIRO to prepare regional climate projections for Victoria. Simultaneously, they 

sought to have these projections and related information conveyed in a way that informed people about their changing 

climate, explained the likely impacts of climate change and described how best to adapt. 

The Victorian Government worked with consultants to prepare communication products that met this challenge by developing 

content that: 

1. has a clear, positive, empowering message and narrative 

2. provides a clear regional context in terms of climate, economic and demographic information 

3. highlights regional impacts of a changing climate 

4. showcases real examples of climate-ready actions that are already under way. 

The communication products cater for the many ways that people interpret information by incorporating: 

 clear, plain English and textual signposts 
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 pictograms and infographics to provide clear visual cues and summaries 

 different styles of graphs and tables to convey data. 

Throughout the process, content development was refined by feedback from stakeholders and scientists to ensure that the 

information was accessible and useable, but also that the underlying science was not lost in translation. 

In this presentation we will provide an overview of the development process for these products, illustrate their main 

communication features and explain why they are so effective, and provide a list of five key considerations for climate-ready 

communication. 

Methods of producing climate change datasets impact the resulting policy guidance and chance of 
mal-adaptation 

Marie Ekstrom1, Michael Grose2, Craig Heady3, Sean Turner4, Jin Teng1  

1. CSIRO Land and Water, Canberra, ACT, Australia 

2. CSIRO, Hobart, TAS, Australia 

3. CSIRO Oceans and Atmosphere, Aspendale, VIC, Australia 

4. Singapore University of Technology and Design, Singapore 

Climate impact, adaptation and vulnerability research underpins strategies for adaption to climate change and help to 

conceptualise what life may look like in decades to come. This work draws on climate projections, which in turn use outputs 

from global climate models and other modelling. The process of using available climate modelling into adaptation research 

involves numerous steps, including the selection of a sub-set of global model outputs, then regionalising these outputs to 

make them locally-relevant. There are several key decisions through the production process, where information may be 

selectively highlighted through poor sub-sampling, become skewed through the use of a particular regionalisation or scaling 

technique, or lose particular features of the climate change signal such as the change to extremes. 

Here we consider the chain of processes leading to an application-ready data set, where each step may have a significant 

impact on the climate change signal. We present worked examples set in an Australian context in human health, natural 

systems and water availability. Our examples demonstrate that choices impact on the final results differently depending on 

various factors such as the application needs, the range of uncertainty of the projected variable, the amplitude of natural 

variability and the size of study region. Final results can differ in the direction of change, or by a factor of two or more in 

magnitude, depending on the choices made. The work illustrates the potential pitfalls when using unwise, non-representative 

datasets when conducting impact, adaptation and vulnerability research. 
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Projections of regional Australian rainfall extremes from CMIP5 models 

Louise Wilson1, Tony Rafter1  

1. CSIRO, Aspendale, VIC, Australia 

Extreme rainfall events have a major impact on the Australian environment and society. From a risk assessment and impact 

planning perspective, knowledge of the potential changes in the magnitude and frequency of these events is extremely 

valuable. Disaster risk management planners must necessarily consider the full range of possible impacts related to extreme 

rainfall events under a changing climate in order to adequately meet the needs of the communities and sectors they are 

working within. 

Here we present mid- and late-21st century projections of daily rainfall extremes from CMIP5 models under emission pathways 

RCP4.5 and RCP8.5 for regions of Australia. By late in the 21st century annual maxima and 20-year return levels of one-day 

rainfall amounts are projected to increase significantly for almost all of the Australian continent. The magnitude of the 

projected changes is found to be strongly dependent on the emissions pathway providing the climate forcing. Changes also 

vary spatially with some areas of the continent showing notably larger changes than others. 

Further regional differences in our projections are discussed, as are the differences between the climate response of rainfall 

extremes against that of mean rainfall, with extremes projected to increase even in regions where mean rainfall declines. Here 

we present projection information in a contextualised manner, further enhancing uptake and usage by the adaptation and 

mitigation community for making risk assessments. 

An analogue approach to climate change simulations for a post mining landscape 

Danielle C Verdon-Kidd1, Gregory Hancock1, John Lowry  

1. The University of Newcastle, 2. Environmental Research Institute of the Supervising Scientist, Northern Territory 

The ability to predict the stability of post-mining landscapes is a critical element in the assessment of closure designs for 

uranium mines. Landscape Evolution Modelling (LEM) technologies provide a means by which it is possible to simulate the 

long-term geomorphic stability of a conceptual rehabilitated landform. However, simulations rarely consider the potential 

effects of anthropogenic climate change and consequently run the risk of not accounting for the range of rainfall variability that 

might be expected in the future. One issue is that high resolution rainfall projections are required to run climate 

change scenarios within LEMs, which in many cases is not available. A second issue is that projections of rainfall changes are 

still highly uncertain for regions of Australia (such as the Northern Territory, NT) where a decrease or an increase in rainfall is 

equally likely. In this study, we adopt an analogue approach to downscale the projected changes of rainfall (where the future 

climate of the target location is matched to the current climate of another site, the analogue site).  The rainfall scenarios are 

then used as an input to the CAESAR-Lisflood LEM to model the geomorphic stability of a conceptual rehabilitated landform of 

the Ranger uranium mine in the NT for a simulated period of 100 years. Initial model results have provided a guide as to where 

large-scale erosion may potentially occur on the landform. Incorporating these rainfall scenarios into landform modelling has 

the capacity to both improve landform design and enhance the modelling software.  
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Projections of southern hemisphere storm formation to support adaptation in the face of a variable 
and changing climate. 

Stacey L Osbrough1, Carsten S Frederiksen2, Jorgen S Frederiksen1, Janice Sisson2  

1. CSIRO Oceans and Atmosphere, Aspendale, VIC, Australia 

2. Bureau of Meteorology, Melbourne, VIC, Australia 

Large changes in the southern hemisphere circulation over the last sixty years have impacted on the properties of weather 

systems associated with mid-latitude storms and consequently led to reductions in rainfall, particularly over southern Australia. 

Whether these trends are likely to continue into the future under increasing anthropogenic greenhouse gas forcing is an 

important question with direct consequences for rainfall over southern Australia. 

This information is vital for enhancing our capability to identify and respond to emerging issues including agriculture and water 

sectors such as implications for water resource management, food security, crop losses, and floodplain planning and 

management 

Disaster risk management planners as well as those working in the impacts and adaptation space need to be well informed of 

the full range of possible future scenarios in order to effectively manage risks for their respective communities. Here we present 

results from a carefully selected set of the seven “best” models and examine how the observed 20th century trends in storm 

formation continue in a stabilisation mitigation scenario compared with a high emission world. 

High resolution, dynamically downscaled simulations of tropical cyclones 

Sally Lavender1  

1. CSIRO, Aspendale, VIC, Australia 

The dramatic and damaging effects of tropical cyclones (TCs) are already clearly apparent in the current climate, making 

potential changes in the frequency or intensity of these storms in the future of immense interest. The present study 

concentrates on the south-west Pacific where many island nations are strongly affected by TCs through loss of life and damage 

to crops and infrastructure due to heavy rainfall, strong winds and storm surge. The Weather and Research Forecasting (WRF) 

model is used to downscale to a resolution of 4km; firstly from reanalysis data and secondly using output from a global climate 

model (GCM). Some recent TCs such as TC Yasi (QLD), TC Pam (Vanuatu) and TC Winston (Fiji) are downscaled to show the 

ability and limitations of this methodology. 

Since global climate models are relatively coarse and unable to properly resolve TCs, they are unable to reproduce the 

observed intensities. However, they are able to simulate TC-like features. Using a detection algorithm allows us to detect these 

TC-like vortices directly from the climate model data. In order to analyse changes in intensities, the individual events detected 

in the GCM (ACCESS1.0) were downscaled using WRF. The ability of WRF to simulate the TCs in the current climate is assessed 

and changes in wind speed, pressure, size and rainfall under a future climate scenario are examined. Preliminary results show 

an increase in the size and intensity of TCs occurring in the future. These will have likely knock-on effects on waves, storm 

surge and coastal erosion. 
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Adaption of natural ecosystems 1 

Climate services that facilitate the development, delivery and uptake of regional climate projections 
for natural resource management 

Kevin Hennessy1, John Clarke1, Tim Erwin1  

1. CSIRO, Aspendale, VIC, Australia 

Three years before the launch on the Climate Change in Australia website, meetings between stakeholders, project leaders, key 

scientists, data managers and the communication manager established a mutual understanding of needs and research 

capabilities. A User Panel was formed. A year before the launch, a series of workshops were co-designed by researchers and 

participants to develop the stakeholders’ capacity to understand climate science. Printed, web-based and technical products 

were prepared for different target audiences, including brochures, reports, web-tools, guidance material, online training, 

videos, slides, memory sticks and posters. 

During the launch in January 2015, a basic website www.climatechangeinaustralia.gov.au delivered a technical report, eight 

regional reports and eight regional brochures. An enhanced website was launched in April 2015, supported by a media release, 

webinars and a Help Desk. The website enhancements included guidance and training material for those using climate 

projections in impact assessments, nine interactive data exploration tools, a decision-tree to help people find what they need, 

information about historical climate change, and links to research on impacts and adaptation for natural resource 

management. 

The website has received over 120,000 unique visitors and has almost 800 registered users. Providing ongoing outreach and 

support for stakeholders is essential for widespread uptake of the information. Outreach activities include presentations, 

workshops and training courses to facilitate capacity-building and application of projections. The Help Desk has handled over 

100 requests for projection information tailored for specific applications. Good examples of applications will be documented in 

case studies. 

Planning an adaptation mix as part of an adaptation pathway: an application to shy albatross of 
southern Australia 

Geoff Tuck1, Alistair Hobday1, Rachael Alderman2, Robin Thomson1  

1. CSIRO, Hobart, TAS, Australia 

2. DPIPWE, Hobart, TAS, Australia 

Evidence of population declines as a result of climate change is particularly concerning for threatened and endangered species. 

Iconic species will continue to attract conservation attention, and under climate change, intervention may be required to help 

populations persist. We have previously identified a range of adaptation options for one iconic species, the shy albatross 

(Thalassarche cauta), which breeds only in Tasmania. Testing of options has begun, yet the albatross population responses will 

take time to become measurable. In the meantime, we can test the potential effectiveness of the options using population 

models. We have developed an age-, stage-, and sex-structured model of the shy albatross population that includes non-

http://www.climatechangeinaustralia.gov.au/
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climate stressors (fisheries bycatch) and environmental variation (rainfall, sea surface height, and air temperature). The model 

allows relationships to be established with environmental factors that can be projected into the future under various climate 

change scenarios and alternative adaptation options. Potential adaptation options include wind breaks, translocations, artificial 

nests, reducing disease and reducing bycatch from fisheries. Each option will vary in its magnitude of benefit and act upon 

different components of the population demographics (through chick, juvenile or adult survival, and breeding success). We 

show how the model can estimate the degree to which each of these options improves population status. Combinations of 

options may be necessary to provide satisfactory population rebuilding. We illustrate how models such as this can assist 

conservation managers when faced with making difficult decisions regarding the sustainability of species threatened by climate 

change.  

Rethinking revegetation resilience 

Shaun Kennedy1, Nicholas J Gellie2, Andrew J Lowe2, Martin F Breed2, Karen Rouse1  

1. SA Water, Adelaide, SA, Australia 

2. School of Biological Sciences and the Environment Institute, University of Adelaide, Adelaide, SA, Australia 

SA Water undertakes revegetation work in historically cleared parts of its large (~80,000 Ha) land holdings across South 

Australia. Native species are used for this revegetation to concurrently achieve multiple outcomes of catchment management 

(water quality), biodiversity conservation, amenity and carbon sequestration. To ensure these outcomes can be achieved over 

the long term despite projections of a drier climate, SA Water and its partners have taken novel steps to ensure the resilience of 

the revegetation plantings. Underpinned by collaborative research with Adelaide University a new approach to seed sourcing 

has been established to help mitigate risks posed by future climate change. Previously SA Water solely adhered to principles of 

‘local provenancing’ which generally prescribe strict collection of seeds from physically very close to the revegetation site. 

However the research undertaken demonstrated that seeds sourced from drier parts of a local species’ range produced trees 

that performed better in revegetation than those from the immediate surrounds. In light of these findings SA Water has 

adapted its thinking and redesigned its revegetation strategy to use an alternate seed collection protocol termed ‘composite 

provenancing’. This approach seeks to retain the benefits of using endemic species whilst reducing climate risks by combining 

locally sourced seed with seed from drier parts of the range in such a way that attempts to mimic the original gene flow 

dynamics that were interrupted by land clearing and fragmentation. Results have been positive in the short term and 

monitoring for long term effectiveness is in place. 

Adaptation pathways and the maintenance of adaptation services by littoral rainforest 
in Queensland’s wet tropics 

Helen T Murphy1, Dan Metcalfe2, Erin Graham3, Andrew Ford1  

1. CSIRO, Atherton, QLD, Australia 

2. CSIRO, EcoSciences Precinct, Brisbane, QLD, Australia 

3. James Cook University, Townsville, QLD, Australia 

The critically endangered Littoral Rainforest and Coastal Vine Thickets of Eastern Australia ecological community (henceforth 

Littoral rainforest) represent a complex of rainforests and coastal vine thickets developed on beach ridges and on other 
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coastally-influenced substrates.  Coastal processes such as salt spray, tidal inundation and storm tides, salt-laden on-shore 

winds and unstable and dynamic substrates derive this distinct ecological community.  Littoral rainforests in the Wet Tropics 

play a key role in buffering and protecting communities and infrastructure from the effects of climate change, particularly sea 

level rise and storm surges associated with extreme climatic events.  They are also dynamic communities, advancing into newly 

deposited substrates or retreating when conditions change. Thus, the community provides important ‘adaptation services’ 

reflecting the capacity of ecosystems to moderate climate change, and to adapt and transform in response to change. 

We used high-resolution coastal LIDAR and hydrology models to identify the Littoral rainforest patches in the Wet Tropics that 

are most exposed to the effects of storm-surge, inundation and sea-level rise and to characterise the coastal areas at greatest 

risk from extreme events. Then, working with local communities and NRM Managers, we develop an adaptation pathway 

framework to assess and prioritise management options that explicitly consider the dynamic nature of the community and 

future change regimes.  We also highlight where traditional management practices are potentially maladaptive given future 

scenarios.  We use the adaptation services concept to enable a simplified framing of biophysical trajectories and adaptive 

landscapes for improved adaptation pathway planning. 

Enhancing and promoting informed environmental decision making for local government authorities 
and natural resource management groups 

Brooke Hynch1  

1. Griffith University, Meadowbrook, QLD, Australia 

There are currently 561 local government authorities (LGA), 56 natural resource management (NRM) groups and over 500 NRM 

related community groups within Australia. Consultations with some of these organisations in Queensland has indicated that 

they face serious challenges to systematically identifying, discovering and utilising data that has been collected by the LGA ’s or 

by external agencies within the LGA regions. 

LGA’s and NRM groups are charged with creating long term strategic plans for ecological corridors and nature refuge 

planning.  However other activities often include: developing environmental offset mechanisms, developing environmental 

assessment and planning provisions, undertaking revegetation, conservation and pest management programs, and 

incorporating outputs from citizen science programs into their decision making processes. 

Challenges confronting these organisations include access to, knowledge of, and the skills to utilise: 

 existing data sets, their location and utilisation; 

 data management - access, storage, interoperability, and re-use; 

 climate change information; 

 online modelling tools; 

 integration of climate change adaptation measures into policies and programs. 

This presentation will detail a model that streamlines the uptake of cutting edge technology, a lengthy process: from initial 

concept, implementation and refinement in a university setting, through to the end-user in LGAs who need to apply these 

ideas.  
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The model articulates the development of a technology-orientated social program to provide services to LGAs and to use 

derived revenue to support continual research into ecological modeling, climate change adaptation and best practice data 

management. 

Locally managed marine areas in Kimbe Bay: reflections and future possibilities for ecosystem-based 
adaptation 

Russell M Wise1, James Butler2, Tim Skewes3, Nate Peterson4, Nellie Bou5, Barbara Masike-Liri6, Erin Bohensky7  

1. CSIRO, Canberra, ACT, Australia 

2. Land & Water Business Unit, CSIRO, Brisbane, QLD, Australia 

3. Oceans & Atmosphere Business Unit, CSIRO, Brisbane, QLD, Australia 

4. The Nature Conservancy, Brisbane, QLD, Australia 

5. Mahonia Na Dari, Kimbe Bay, West New Britain Province, Papua New Guinea 

6. The Nature Conservancy, Port Moresby, Papua New Guinea 

7. Land & Water Business Unit, CSIRO, Townsville, QLD, Australia 

The need to realise biodiversity conservation, food security, and climate adaptation from near-shore marine ecosystems is well-

documented. This provides the rationale for Marine Protected Areas under the Coral Triangle Initiative. Locally Managed 

Marine Areas (LMMAs) – delineated near-shore marine areas where rules (e.g. harvest restrictions) are applied with clear 

ownership and management by local communities – are emerging as cost-effective and culturally-sensitive ways of realising 

these co-benefits. The LMMA network in Kimbe Bay of PNG was informed by principles of successful community-based natural 

resource management (CBNRM) and has been cited as an exemplar of CBNRM and ecosystem-based adaptation. During a 

multi-stakeholder scenario-planning process in 2013, LMMAs were identified as a priority adaptation strategy by vulnerable 

coastal communities. However, concerns were raised about the sustainability of these LMMAs given ‘business as usual’ 

projections of population growth, economic development and climate change. We sought to assess the effectiveness and 

sustainability of this LMMA network, given its current characteristics and governance. Two lines of investigation were adopted. 

First, the social-ecological context was assessed using data from the scenario-planning process and consultations with four 

communities with established LMMAs. This assessment considered the beneficiaries, the contributions to livelihoods, the trends 

in threats and condition, the costs of enforcement, and the present and future values of the biodiversity and ecosystem services 

derived from the LMMAs. Second, the characteristics of the LMMA network were compared with principles for successful 

CBNRM. These analyses revealed recommendations for improving the governance and management of LMMAs, which will be 

presented 
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Social and political aspects of pathways: theory and practice 

Pathways of knowledge co-production and exchange for planning climate change adaptation with 
remote Indigenous Australians 

Rosemary Hill1, Fiona Walsh, Jocelyn Davies, Meg Mooney, Russ Wise, Pethie Lyons  

1. CSIRO, Cairns, QLD, Australia 

Indigenous people in remote Australia demonstrate both resilience and vulnerability to climate change—resilience results from 

ability to draw on their Indigenous knowledge and experience of environmental change over millennia, while vulnerability 

results from socio-economic disadvantage, which in turn is linked to the history of colonisation. While a linked vulnerability-

resilience framework has been developed that helps understand this context, little is known about the dynamics of these two 

influences, and how to ensure that resilience is strengthened and vulnerability overcome. The research presented here draws 

on articulation theory to provide insight into how Indigenous/nation-state articulation complexes continue to reinforce 

vulnerability, constraining the ability of Indigenous people to draw on their knowledge and experience to strengthen resilience. 

The historical development of these articulation complexes, and their influences on vulnerability and adaptation, is analysed in 

the context of central Australia since the arrival of European settlers. The research demonstrates, through a case study with the 

Lytentye Apurte Rangers in central Australia, how pathways of knowledge co-production and exchange, drawing together 

Indigenous knowledge with science, can enable path-generation and production of realistic adaptation plans and actions. 

People prioritised actions where flexible strategies can enable them to negotiate barriers imposed by the Indigenous/nation-

state articulation complexes, rather than on the basis of perceived levels of risk. Ongoing pathways of knowledge co-production 

and exchange can support adaptations to climate change by remote land-attached communities; however removal of the 

constraints on local decision-making and action imposed by the articulation complexes is vital to long term effective 

adaptation. 

Urban adaptation pathways in practice: mapping options and trade-offs for London  

Ashley Kingsborough1  

1. Environmental Change Institute, University of Oxford, Oxford, United Kingdom 

London’s ability to remain a world-leading city in an increasingly globalised economy is dependent on it being an efficient and 

low risk place to do business. However, climate risks from flooding, overheating and water scarcity are increasing. Adaptation 

in dense urban areas, like London, will involve sustained effort, considerable cost and difficult choices. The Mayor of London 

has identified anticipatory adaptation as a cost effective strategy to increase the long-term resilience of the city. In practice 

however, the allocation of scarce resources to adaptation needs to be justified by evidence of the benefits of climate risk 

reduction. Analysis of sequential adaptation decision ‘pathways’ helps to demonstrate how climate risk can be managed, whilst 

retaining the flexibility to respond to future uncertainties. 

The extensive analysis to plan London’s protection against tidal flooding is widely recognised as a pioneering instance of 

sequential risk-based decision-making. This paper demonstrates recent advances in the application of risk-based 
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methodologies that are now being rolled out to address the risks of pluvial flooding, overheating and water scarcity in London 

to inform the development of long-term adaptation pathways. Pathways diagrams have been used to demonstrate how much 

risk reduction might be achieved under different scenarios. Quantifying and visualising climate risks has helped to reconcile 

multiple decision timescales and demonstrate to stakeholders the value of strategic long-term planning for climate change 

adaptation. 

People, places and pathways: integrating resilience-based regional planning with climate adaptation 
pathways thinking. 

Paul Ryan1, Michael Dunlop2, Kate Brunt3  

1. Australian Resilience Centre, Beechworth, VIC, Australia 

2. CSIRO, Canberra, ACT, Australia 

3. Goulburn Broken Catchment Management Authority, Shepparton, VIC, Australia 

Natural resource management is becoming increasingly complex. Many rural landscapes are already in transition, driven by a 

range of socio-economic and ecological factors. Climate change adds further complexity and uncertainty to these dynamics. 

Resilience thinking offers one approach for dealing with complexity and a number of regions around Australia have already 

adopted a resilience or systems-based approach to planning. A major criticism of the resilience approach is that it fails to deal 

well with multiple, dynamic futures and the large amount of change expected with climate change. To this end, we have trialled 

the integration of climate adaptation pathways thinking with a resilience-based approach. The adaptation pathways approach 

has a deliberate focus on exploring significant change and differing futures. We will report on the initial efforts to bring these 

approaches together through a series of stakeholder workshops that have explored issues from biodiversity conservation, 

irrigation infrastructure management and food security. Workshop participants report that the process brings new insights and, 

unexpectedly, a sense of optimism and agency for thinking about future challenges. 

Why is coastal retreat so hard to implement? Understanding the political risk of coastal adaptation 
pathways 

Mark Gibbs1  

1. Queensland University of Technology, Brisbane, QLD, Australia 

Coastal climate adaptation, as a response to managing the increasing risk of inundation of coastal settlements and 

infrastructure, is a global challenge. As a result, there is a burgeoning body of studies recommending adaptation options, 

pathways and strategies generated by the research and increasingly private consulting sector. However, recent reviews of 

global adaptation performance repeatedly highlight a lack of implementation of these recommendations. It is argued here that 

one of the reasons why there has been a lack of uptake of these studies is that there has been inadequate consideration of the 

political risk, underpinned by lack of consideration of potential allocation and distributional impacts of adaptation strategies. 

The work presented here investigates the political risk of the most common coastal adaptation pathways and approaches 

(retreat, protect, manage). This work highlights the major political risk of especially pre-emptive planned retreat adaptation 

strategies. Hence whilst planned pre-emptive retreat may seem the most obvious adaptation approach from the perspective of 
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minimising future risks to settlements and infrastructure, it carries the largest political risk and potential distributional impacts 

and this is likely to hinder the adoption of this adaptation strategy. 

Operationalising adaptation pathways concepts: translation between science, practice and local 
context 

Rachel D Williams1, Liz Clarke2  

1. CSIRO, Canberra, ACT, Australia 

2. ANU, Canberra, ACT, Australia 

This is a story of a collaborative approach to enabling adaptation planning at a regional scale, between scientists, the leaders of 

a regional climate adaptation group, State Government and consultant facilitators 

While each of the partners brought domain-specific expertise to the collaboration, a key aspect of their capacity to work 

together was the overlap in knowledge and skill between individuals, beyond the specialist knowledge associated with their 

professional roles. 

While this broad skill/knowledge base held by each individual supported development of shared understanding between the 

collaborators, development and implementation of the adaptation planning approach involved a considerable further shift in 

thinking and practice for most of them. 

Aligned goals and the opportunities the initiative provided to meet individual interests of the partners may have facilitated the 

commitment required for co-creation of the adaptation planning initiative. 

An integrated operational approach to transformative adaptation   

Matthew J Colloff1, Russell M Wise1, Sandra Lavorel2, Russell Gorddard1, Michael Dunlop1  

1. CSIRO Land and Water, Canberra, ACT, Australia 

2. CNRS, Laboratoire d’Ecologie Alpine, Grenoble, France 

The Transformative Adaptation Research Alliance (TARA; https://research.csiro.au/tara/) has developed an operational 

framework to study and support the implementation of transformative adaptation, linking three powerful, novel concepts of 

‘adaptation services’, the ‘values-rules-knowledge (vrk) perspective’ and ‘adaptation pathways’. Adaptation services describes 

future options provided to people by ecosystems, recognising changing societal perspectives on ecosystem management and 

use. The vrk perspective focusses on the societal system and how we can free up constraints on the decision context for 

implementation. The adaptation pathways concept provides a means for planning and sequencing the actions required for 

transformative adaptation. Uniting these concepts allows the exploration of interactions between changing biophysical systems 

and co-evolving societal systems in order to enable deliberation, choice and decision-making. Taken together, these concepts 

address the need for underpinning research on transformative adaptation to be integrative and trans-disciplinary in nature. 

This task requires researchers and practitioners with backgrounds in the biophysical and social sciences who are able and 

willing to work across discipline boundaries and synthesise complex ideas into readily understandable concepts that can then 

be put into practice by decision-makers. 
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Adaption in rural, regional and remote communities 

People driving adaptation action: the case of one urbanising community in the Philippines 

Michael J Arman1  

1. URPS, Rose Park, SA, Australia 

It is well established that there are complex interactions which contribute to vulnerability and adaptive capacity in our 

communities.  We also know that the rural poor in developing nations such as the Philippines are among the most vulnerable 

to the impacts of climate change.  

This presentation explores the notion that people are central to effective climate change adaptation, drawing upon a two year 

capacity building assignment in a peri-urban community in the Philippines.   

At first glance, the community’s exposure and sensitivity to climate change impacts seemed immense: high poverty incidence, 

insecure livelihoods, mono-crop farming, estuarine landscape, high proportions of makeshift housing, expanding river-front 

informal settlements and seasonal typhoon/flood hazards. 

Working with government officials, politicians and members of the community over a two year period revealed a number of 

other characteristics that are central to adaptive capacity, such as flexibility, strong place-based local connections and openness 

to new information.  This was demonstrated in both the adaptation planning and the experience of two typhoons that 

interrupted this work.  

The experience taught that formal/informal networks and social norms are assisting communities in taking action to reduce 

vulnerabilities and adapt to projected changes in the climate.   The experience also raised a number of questions for local 

authorities about the best ways to strengthen the adaptive capacity of their communities given the rapid social and economic 

transformation that is and will be experienced with urbanisation. 

Regional engagement and spatial modelling for natural resource management planning - Eyre 
Peninsula as an exemplar 

Wayne S Meyer1, Brett A Bryan2  

1. University of Adelaide, Glen Osmond, SA, Australia 

2. CSIRO, Waite Campus, Adelaide, SA, Australia 

Increasing global population and consumption are placing unprecedented demands on agricultural production and the use of 

natural resources. Agriculture has already displaced substantial areas of natural ecosystems resulting in species loss and 

biodiversity declines. Competing land uses are influenced by changing climate and market conditions, which makes planning 

for adaptation extremely challenging. 

In the Mediterranean type climate regions of southern Australia, such as the Eyre Peninsula (EP), climate change projections 

fairly consistently indicate warmer temperatures accompanied by a decrease in rainfall. Rainfall in these regions is already the 
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most limiting factor for crop growth. In addition to affecting crop production, rainfall reliability also influences species 

distributions. 

The purpose of this presentation is to demonstrate the application of the Landscape Futures Analysis Tool (LFAT) to the EP 

NRM region using a series of climate, market and biodiversity scenarios. The outputs are used to suggest planning responses 

to facilitate successful adaptation through land use changes. The LFAT allows users to investigate alternative future scenarios to 

understand likely outcomes and develop options for planning purposes rather than generate an arbitrary optimised land use 

configuration. An example output indicates that with a moderate warmer and drier climate, the area used for carbon 

sequestration will increase in all rainfall zones and it will not displace wheat in the lowest rainfall areas. In addition, weed 

populations will change and there will be greater competition between conservation and agricultural production priorities in 

the medium to high rainfall areas.  

Saving water for a rainy day: living with water tanks and tank water in a changing climate 

Carrie Wilkinson1  

1. School of Geography and Sustainable Communities, University of Wollongong, Wollongong, NSW, Australia 

Publish consent withheld  

Rural Australians and the implications of heatwaves: an accident waiting to happen? 

Leigh A Wilson1, Geoff C Morgan2, Deborah A Black3, 4  

1. Western Sydney University, Campbelltown., NSW, Australia 

2. Rural Clinical School, University of Sydney, Sydney, NSW, Australia 

3. Faculty of Health Sciences, University of Sydney, Sydney, NSW, Australia 

4. Faculty of Health Sciences, University of Sydney, Sydney, NSW, Australia 

Objective: The purpose of this study was to examine and explore the perception of heatwave risk in rural Australian residents 

aged over 65 years and to identify heatwave preparedness and adaptation strategies used by these residents when 

temperatures are extreme. 

Design: Reflecting the exploratory nature of this research, face to face interviews and semi-structured focus groups were 

conducted. 

Setting: Five rural towns in the Riverina region of NSW were included in this study. 

Participants: Twenty five residents aged over 65 years living in a rural town for at least 20 years. 

Main outcome measures: Participants’ interviews and focus group comments were explored using thematic analysis. 

 Results: Three key themes were identified: (1) connection to place, (reluctance to leave the land, love of the hot climate, 

connection to family and heritage); (2) societal change (changing roles, methods of working and support networks but also 

weather changes) and (3) resilience (resilience to heat, resilience to change and stoic nature). 
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 Conclusions: The participants in this study generally had a low perception of heatwave risk. The majority displayed a strong 

connection to place and, reflecting similar studies, a stoic nature. These factors, in conjunction with the activities associated 

with a rural lifestyle put older rural Australian residents at increased risk of morbidity or mortality during heatwave events. 

Rural peoples’ concerns about climate change: findings from the Australian Rural Mental Health 
Study 

Emma K Austin1, Jane L Rich2, 3, Anthony S Kiem1, David Perkins2, Brian J Kelly3  

1. University of Newcastle, Callaghan, NSW, Australia 

2. Centre for Rural and Remote Mental Health, Orange, NSW, Australia 

3. Centre for Resources Health and Safety, Newcastle, NSW, Australia 

Rural communities are recognised as one of the most vulnerable populations to climate change. When people from rural 

communities in NSW were asked about their biggest concern relating to climate change, the responses were varied and 

diverse. A minority of participants reported having no concerns about climate change, stemming from a disbelief in 

anthropogenic climate change, while many were deeply concerned about the changes in the earth’s systems and resulting 

impacts to humans, animals and the environment. Free text responses from the Australian Rural Mental Health Study, a 

longitudinal study conducted during the Big Dry, was subject to qualitative analyses. These free text responses were analysed 

using the qualitative data analysis software NVivo. As well as reporting on their biggest concerns, participants were asked 

about threats to their way of life, and issues relating to the unpredictability of seasons and the changed timing of seasons. The 

analysis revealed that a principal concern for people in rural communities is the storage, supply, availability and quality of 

water resources for both agricultural purposes and human consumption. Many people spoke about the increases associated 

with climate change – increases in population, impacts, extreme climate events, financial costs and global temperatures. Food 

security and sea level rise were also reported as some of peoples’ greatest concerns. Qualitative research such as this, analyses 

of free text comments collected as part of a large population study, provides a great breadth of perspectives from those most 

vulnerable to climate change and for who adaptation is most vital. 

Drought, wellbeing and adaptive capacity in rural New South Wales 

Emma K Austin1, Anthony S Kiem1, Jane L Rich2, 3, David Perkins2, Brian J Kelly3  

1. University of Newcastle, Callaghan, NSW, Australia 

2. Centre for Rural and Remote Mental Health, Orange, NSW, Australia 

3. Centre for Resources Health and Safety, Newcastle, NSW, Australia 

Rural, regional and remote Australian communities are exposed to the complex interactions of environmental, economic and 

social stressors that reduce resilience and can exacerbate the impacts of drought. Already vulnerable to drought due to 

economic reliance on agriculture, these communities are at risk of experiencing negative mental health and wellbeing as a 

result of their collective exposure to drought and the extant inherent stressors of these communities (including shifting 

demographics, access to services etc.). The Australian Rural Mental Health Study, a longitudinal study that investigated the 

mental health of people living in rural, regional and remote communities in NSW, Australia has been conducted. Findings from 

qualitative and quantitative analyses indicated a relationship between drought, degree of remoteness, socioeconomic 
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disadvantage, reduction in wellbeing and an increase in adverse mental health outcomes. Further, these relationships impact 

individual adaptive capacity. This research quantifies these relationships and resultant changes in adaptive capacity by drawing 

on case studies to provide empirical evidence. Outcomes from this research contribute to an increased understanding of the 

impacts of drought within the multifaceted context of rural, regional and remote communities. This understanding is essential 

to increase adaptive capacity and provide opportunities to implement successful drought adaptation. 

Travelling in remote Australia might come a gutsa: an extreme case of transport carbon vulnerability 

Bruno Spandonide1, Nicholas Holyoak2, Rocco Zito2, Branko Stazic1  

1. Cooperative Research Centre for Remote Economic Participation, Flinders University, Alice Springs, NT, Australia 

2. School of Computer Science, Engineering and Mathematics, Flinders University, Adelaide, SA, Australia 

Australia is a net fossil fuel energy exporting country (coal and natural gas). Concomitantly Australia has recently been named 

the highest emitting country per capita in the world with over four times the world’s average level. However if the domestic 

energy uses per capita for both business and household electricity and fossil fuel are still very high by world standards (around 

14 tonnes CO2-e per person per year), marginal variations from other OECD countries are recorded (15%). Remote Australia 

plays a critical role in the domestic energy consumption level, accommodating a majority of energy production facilities and 

housing the most energy intensive industries of the country. Furthermore in remote Australia, hot annual temperatures, very 

long distances of annual travelling and the coal and petroleum product reliant mix of the domestic energy production 

exacerbate household energy consumption levels. This article focuses on transport related emissions which are evaluated for 

different communities in remote Australia. The very remote population composed of a majority of Aboriginal and Torres Strait 

Islander people, tends to travel very long distances on an annual basis mostly on unsealed roads via motorised vehicles. In 

larger communities travelling more frequently involves interstate and overseas air transport. The results suggest that the 

remote Australian transport system is associated with particularly unsustainable levels of carbon emissions. Moreover in a 

hypothetic scenario of a future carbon economy and related adaptation needs, remote Australian livelihoods would be 

exceptionally vulnerable financially. This could justify considering to accelerate a switch towards a renewable energy based 

transport system. 
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Mandatory disclosure and reporting of corporate adaptation and resilience: far beyond business as 
usual or the new normal? 

Gareth S Johnston1  

1. Commit to Action / We Mean Business, CDP, Sydney, NSW, Australia 

The investor community together with regulators and multilaterals is working towards higher levels of disclosure, accountability 

and risk management. Adaptation and resilience disclosure whilst emergent is likely to shock many of the ASX 200 despite 

being welcomed by transnationals and multinationals. Supply chain disclosure by the largest companies and investors will 

demand improved frameworks, metrics and evaluation challenging Australian corporates, government and practitioners. Early 

action through applied research, shared learning and dialogue can help anticipate these shocks allowing for agile, open 

disclosure and better coordinated management response 

Climate change implications for the investor sector 

Emma Herd1  

1. Investor Group on Climate Change Australia and New Zealand, Sydney, NSW, Australia 

Climate change is occurring and is likely to have significant physical risk implications for  businesses, infrastructure and supply 

chains across the globe. Effects may be detrimental, but can also result in opportunities. Understanding potential changes to 

the exposure of investments, and to the way in which assets and businesses can be managed to reduce exposure, is key. This 

session will look at how investors are using adaptation information in their investment process, areas of emerging best practice 

and how investors can and should be investing through an adaptation lens. 
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Climate chains: a collaborative platform for understanding supply chain climate risk exposure 

Talia Jeanneret1, Lilly Lim-Camacho1, Steven Crimp2  

1. CSIRO, Kenmore, QLD, Australia 

2. Agriculture, CSIRO, Canberra, ACT, Australia 

Food supply often follows a complex pathway from creation to consumption, navigating a system of growers, manufacturers, 

distributors, retailers and consumers. The effective operation of this system is crucial for continued food security. However, 

food supply chains face increasing disruption from the impacts of climate change, such as reduced yields, disruptions to 

logistics and processing, increased health and safety risks for workers, and damage to infrastructure. All stages of the chain are 

at risk, with the potential for flow on effects between different stages. Effective adaptation to climate change will, therefore, 

require a whole-of-system approach that considers the climate risk exposure for all stages of the chain. Few tools are available 

that enable businesses to take this approach. Therefore, CSIRO has developed an online collaborative platform to assist 

Australian businesses evaluate the climate risk exposure of all stages across the food supply chain. Users of the Climate Chains 

tool are able to map their supply chain and provide information on the timing and severity of climate change and weather 

related impacts across each stage. The tool then produces a risk exposure summary based on this information to enable the 

visualisation of the impacts of climate change and weather variability for specific food products. The intent is that by using the 

collaborative tool to document climate risk exposure, businesses will be better able to plan and implement climate change 

adaptation strategies. 

Climate change risks, costs and opportunities for maritime supply chains 

Jack Dyer1  

1. University of Tasmania, Launceston, TAS, Australia 

According to UNCTAD (2014), over 90% of the world’s trade is seaborne; based on the global macroeconomic contributions 

and connections of seaports, vessels, maritime economic hinterlands and interconnecting supply chains. Globalisation relies on 

the continuance and facilitation of trade. However, its participants seldom consider what happens when those connections face 

disruption risks and potential challenges threatening commercial viability and physical survival. Supply chain survival prospects 

are increasingly threatened by encroaching sea levels, higher temperatures, increased wind velocity, precipitation,  frequencies 

and intensities of storms, hurricanes, tsunamis, droughts and other climate related influences, that adversely disrupt port, 

shipping and overall maritime supply chain performance. For all the previous research for ports and shipping, uncertainty exists 

over defining climate change, resilience; risks and adaptation strategies and potential consequences for maritime supply chains 

This paper's purpose is to identify potential economic implications of climate change along a simple maritime supply chain. It’s 

proposed methodology approach will establish potential gradual and sudden disruption risks, impact costs and consequences. 

Its main findings have identified significant direct and indirect costs from maladaptation, from failing to prioritise climate 

change and opportunity costs of not preparing amidst increasing competition and risk exposure. However, few stakeholders 

appear to be prioritising the issue lacking specific knowledge over exact consequences, risk aversion and moral hazard 

over  the need to adapt. In an age of increasing globalisation and vulnerable risk exposure, this paper’s originality and 
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conceptual value establishes adaptation strategies and related opportunities presented by potential climate change for 

maritime supply chain stakeholders.  

BHP Billiton's approach to climate change resilience and adaptation 

Erika Korosi1  

1. BHP Billiton, Melbourne, VIC, Australia 

Publish consent withheld  

Seeing the wood for the trees: climate financing of community-based forestry projects 

Nicholas D Metherall1, Geoffrey Dews2  

1. Department of the Environment, Campbell, ACT, Australia 

2. Global Change Institute, University of Queensland, Brisbane, QLD, Australia 

Since Copenhagen’s Conference of the Parties (COP) in 2009, there have been a number of fundamental shifts in the finance 

sector. This transition has involved individual donor organisations, multilateral actors and philanthropic foundations 

increasingly seeking to invest in low-carbon, green and sustainable opportunities. Article 5 of the 2015 Paris Agreement, has 

also emphasized ‘action to conserve and enhance... sinks and reservoirs of greenhouse gases... including forests.’ With this shift 

has come a renewed investment focus in a range of low-carbon areas including energy efficiency, transport and Reducing 

Emissions from Deforestation and Forest Degradation or REDD+. Forestry and conservation have become a key category of 

community and ecosystem-based adaptation projects increasingly earmarked for climate financing. This paper draws on 

experience from a sample of forestry and conservation projects. The researcher defines forestry and conservation projects to 

include categories of climate mitigation, adaptation, biodiversity and blue carbon areas. Case studies illuminate the climate 

financing sector through the experience of projects commissioned by multilateral actors such as the World Bank and the Global 

Environment Facility (GEF). The paper also examines forestry and conservation projects funded under a number of bilateral 

overseas development aid (ODA) agencies. Through a comparative analytical framework, these case studies are outlined 

through matrices in order to identify key trends and lessons. The paper sheds light on the world of climate financing, 

particularly in the field of REDD+, forestry, conservation, adaptation and mitigation projects. Such insights provide an 

understanding of future trajectories of climate financing, REDD+ and carbon markets.  
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Adaption at a regional scale:  

A case study of the Murray Darling Basin 

Climate change and the Basin plan 

Emeritus Prof Barry Hart 

No abstract 

Ecosystem service dynamics and environmental water trade 

Claire Settre1, Jeff Connor2, Sarah Wheeler1  

1. The University of Adelaide, Adelaide, SA, Australia 

2. CSIRO, Adelaide, SA, Australia 

River regulation has significantly altered the volume and frequency of overbank flooding in many river basins world-wide. In 

the semi-arid Murray-Darling Basin in Australia, climate change is also likely reduce the quantity and increase the variability of 

freshwater supplies. Under these conditions, the allocation of scarce resources to the environment in a way which maximizes 

ecological benefit and minimizes impact on consumptive users is a key challenge. A possible policy option to address this is the 

use of annual environmental water trade managed by an environmental water holder. To investigate the impact of this policy 

option, we develop a stylized annual hydro-economic simulation model of the Murrumbidgee sub-catchment. We employ the 

ecosystem services cascade typology to quantitatively describe the link between the hydrological regime, ecological change and 

economic value. A three-state carbon sequestration model is developed for the Murrumbidgee River Red Gum (Eucalyptus 

Camaldulensis) floodplain forests linking tree health (steady, improving, declining) to carbon sequestration potential. Modelling 

results indicate that annual environmental water trade can aid in maintaining floodplain ecosystem services under water scarce 

conditions by improving the inter-annual distribution of overbank flooding. Our results suggest that when faced with a 

changing climate, there is merit in widening the discourse about environmental water to include additional value 

characteristics, particularly the temporal distribution of environmental water to maintain ecosystem functions. 

The impact of water and soil salinity on water market trading in the southern Murray-Darling Basin, 
Australia 

Juliane J Haensch1, Sarah SA Wheeler1, 2, Alec A Zuo1, 2, Henning H Bjornlund2  

1. Global Food Studies, University of Adelaide, Adelaide, SA, Australia 

2. School of Commerce, University of South Australia, Adelaide, SA, Australia 

Irrigators in the Murray-Darling Basin (MDB) face a salinity triple threat, namely: dryland salinity on their land and surface-

water and groundwater salinity in their water. The geological and climatic characteristics of the MDB make it prone to salinity. 

In addition, climatic changes, including periods of drought, and irrigated agriculture have triggered secondary salinization, 

abating the natural process of leaching salt through the soil and raising the salinity levels in rivers, groundwater and land. 

Irrigators are highly affected by high salinity levels due to declining crop yields and as a result have had to adapt. Water 
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trading has now been adopted to the point where it is a common adaptation tool used by the majority of MDB irrigators. What 

is unknown is how various salinity issues on water and land have influenced water trading adoption. This study uses a number 

of unique water market and spatial databases to investigate the association between the severity and extent of areas which 

suffer from salinity and permanent water trade in the southern MDB from 2000/01–2010/11, holding other regional 

characteristics constant. It was found that larger volumes of permanent water entitlements were likely to be sold from areas 

suffering from higher dryland salinity. In addition, increases in the concentration of groundwater salinity was found to decrease 

volumes of surface-water entitlements sold, providing evidence that groundwater entitlements (where they are viable 

substitutes) have been increasingly used as substitutes for surface-water entitlements. Other key influences on water sales 

included water prices and net rainfall. 

How irrigators negotiate complex and competing demands when choosing climate change 
adaptation options 

Geoff Kuehne1, Peter Hayman2  

1. Meaningful Social Research, Adelaide, SA, Australia 

2. Climate Applications, SARDI, Adelaide, SA, Australia 

Using in-depth interviews this research assessed weather and climate related risks and adaptation responses for irrigated 

industries in the SA Riverland. Growers were asked about the advantages and challenges of the region for irrigated 

horticulture; climate challenges and how they were adapting to them; and their expectations for the region. Growers identified 

the region’s advantages for irrigated production as long hours of sunlight and dry climate resulting in less pests and diseases. 

The region’s challenges included availability of a reliable water supply, continued social licence to operate, and growing 

competition for water. These are risks that have emerged over the last decade due in part to the millennium drought. Climate 

challenges were increased summer storms, lack of chilling hours, extreme and abnormal temperatures which damaged mature 

or developing fruit. Challenges included a warming climate which could be managed with extra water - making growers 

ongoing access to irrigation water a risk. Growers’ perceived their largest threat from climate change and variability as their 

ability to manage their adaptation to the effects. Their ability to purchase water at an economically viable price played a large a 

part in this. Adaptation planning was also made difficult by uncertainty regarding the profitability of production they were 

involved in. Adaptation by changing types of production was hampered by a complex mix of grower’s past decisions, existing 

investments, life stage, and expectations for their businesses, industries and region’s future. 

Climate modelling predicts shift in distribution and abundance of Queensland fruit fly Bactrocera 
tryoni in Australia 

Marja Simpson1, Bernie C Dominiak1, Jason Crean1, Tim sides1  

1. NSW Department of Primary Industries, Orange, NSW, Australia 

Queensland fruit fly (Qfly) is a native Australian species that was originally endemic to Queensland and perhaps northern New 

South Wales. Commercial fruit production has resulted in the distribution of Qfly spreading to all eastern states. Horticulture 

production was protected by the formation of regional pest free areas to facilitate trade. These areas were based on a climate 

with hot, dry summers and cold winters which are less likely to support Qfly establishment that made eradication feasible. 
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During recent years the Greater Sunraysia Pest Free Area (GSPFA) has experienced an increase in Qfly outbreaks during the 

growing seasons. A trend in a change in Australia’s climate has been observed since the year 2000 with increasing summer 

rainfall and declining winter rainfall. Such climatic conditions would enhance the suitability of horticulture productions regions 

in south-eastern Australia for Qfly and therefore the current and future potential distribution and abundance of Qfly was 

modelled using two global climate models (CSIRO-MK 3.0, MIROC-H) and A1B and A2 scenarios for emissions of greenhouse 

gases (SRES). The models indicate that potential future climates (2030, 2050, 2070 and 2080) are likely to result in a southern 

and eastern shift in the optimal suitability and an increase in abundance in those areas for Qfly. This shift will place horticulture 

production areas and in particular pest free areas under increasing pressure from Qfly and make the area wide management 

status potentially less viable requiring new control measures. 

Fire as a fuel for facilitating landscape planning 

Rhonda Toms-Morgan1, Colin Paton2, Peter Thompson1, Lynda Hardwick1, Donna Hurley1  

1. QMDC Inc, Roma, QLD, Australia 

2. EcoRich Grazing, Goombungee, QLD, Australia 

Fire application in the QMDB has limited research in the context of biodiversity and production and there are knowledge gaps 

regarding the use or exclusion of fire for different outcomes.  This is against the backdrop of community perceptions that all 

fires are bad, and limited to adversarial institutional and cultural positions for active fire management influencing private land 

managers’ application of fire.  For graziers in SIQ, these social complexities have added pressure to the decision making 

process surrounding their active use of fire as a land management tool. Reduced application of planned burning positions 

areas at increasing risk of catastrophic unplanned fire events but simultaneously contributes to the loss of the collective cultural 

knowledge and experience of land managers regarding appropriateness of fire practices for production and biodiversity 

outcomes in an increasingly variable climate.   

Landscape Fire Planning in Poplar Box Grassy Woodlands in the QMDB project funded by the Australian Government is a 5 

year project partnership with multiple landholder, fire, environmental, government and research agencies in the Maranoa. 

Three years into the project, through demonstration sites and information sharing field days with land managers and industry, 

it is engaging and supporting land managers to develop property and landscape fire plans that are reflective of management 

needs in extensive grazing landscapes.  

This project is assisting landholders make more informed decisions about their current use of fire, supporting local knowledge 

with existing regionally relevant research, pinpointing knowledge gaps whilst facilitating intergenerational sharing of 

experience, building networks and resilience.  
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No place like home: adaption and sense of place 

Sponsored by the NCCARF Vulnerable Communities Network 

Out of sight, out of mind: developing disaster and emergency awareness and preparedness 
education with the homeless community 

Danielle Every1, John F Richardson2, Larissa Clarkson1  

1. CQ University Australia, Wayville, SA, Australia 

2. Australian Red Cross, Melbourne, VIC, Australia 

People experiencing homelessness are particularly vulnerable to weather-related natural disasters and emergencies, but have 

been less often considered in either research or preparedness education programs. There are currently over 105,000 homeless 

people in Australia including young people under 35, families and children, living in both urban and rural communities. In 

relation to emergencies and disasters, people who are homeless face particular challenges arising from limited or no access to 

transport, temperature-controlled or structurally safe housing, or to extra food, clothing or economic resources. Their 

vulnerability is heightened by low levels of literacy, isolation and invisibility, and pre-existing physical, mental and emotional 

stressors. This paper presents the first findings of a new, Australia-wide survey and in-depth case studies with the homeless 

community on risk awareness, preparedness and response. The paper provides initial evidence of the financial, physical and 

emotional impacts of extreme weather and natural disasters on service providers and people experiencing homelessness. It 

details the particular challenges that this community faces in relation to preparing for, surviving, and recovering from disasters. 

Using these research-findings, we present an initial set of guidelines for a new education program on disaster awareness and 

preparedness specifically targeted towards people experiencing homelessness. 

“Local landscape” and “place attachment” as a mechanism to facilitate meaningful multi-stakeholder 
conversations around the potential impacts and implications of climate change in New Zealand 

Paula Blackett1, Nick Cradock-Henry2, Judy Lawrence3, Stephen Flood3, Andrew Dunningham4, Alison Greenaway5  

1. NIWA, Hamilton, Waikato, New Zealand 

2. Landcare Research, Christchurch, New Zealand 

3. Victoria Unviersity, Wellington, New Zealand 

4. SCION, Rotorua, New Zealand 

5. Landcare Research, Auckland, New Zealand 

“Place based” conversations are a critical element to meaningful engagement with stakeholders and local communities around 

climate change impacts, implications and adaptation. By anchoring the conversations in a local landscape, it is possible to gain 

insight into the ways in which people experience and value their immediate physical environment, and develop a shared 

understanding of how it might be affected by a changing climate. Such dialogue is a necessary precursor to adaptation. As part 

of a climate change impacts and implications research programme we undertook multi-stakeholder workshops and 

conversations across five longitudinally linked, but not geographically contiguous case-studies: alpine (South Island beech 
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forest), uplands (Upper Waitaki catchment), lowlands (Kaituna catchment in the Bay of Plenty) Coastal (Hauraki Gulf and 

inflowing rivers, Waikato) and Oceans. For most participants, this was the first local multi-stakeholder dialogue on climate 

change they had attended. Each conversation was diverse, integrated, highlighted information gaps and needs, identified key 

areas of concerns, common challenges, and potential conflicts, but most importantly provided a forum for those involved 

(including the research team) to collaboratively explore the perceived impacts and implications of climate change on their 

livelihoods, community assets, infrastructure and natural resources. The participatory approach was effective at building shared 

understanding of the relevant issues. For researchers, priority questions were identified and existing questions refined. For 

participants, it was an opportunity to share their knowledge and begin to work towards solutions. Key learnings are presented 

and principles for best practice to support other research programs are synthesised. 

Old ways for new days: climate change adaptation and Indigenous peoples, Australia 

Melissa Nursey-Bray1, Phil Rist2, Rob Palmer1, TimTim Smith3, Dana Thomsen  

1. University of Adelaide, Adelaide, SA, Australia 

2. Girringun Aboriginal Corporation, Cardwell, QLD, Australia 

3. Sustainabiliyt Research Centre, University of the Sunshine Coast, Sunshine Coast, QLD, Australia 

Indigenous Australians are projected to be disproportionately affected by climate change. Yet across Australia, Indigenous 

peoples and communities are developing and implementing a diverse range of programs aimed at combatting climate change 

on their countries. These include education programs, ranger programs, impact assessments, cultural maintenance and 

development of climate change adaptation strategies.  While patchy, these initiatives nonetheless represent a building 

momentum, driven by Indigenous peoples to create culturally responsive approaches to managing climate change which 

include deep thinking about how to build adaptive capacity while building economic livelihoods. This paper, based on a 

systematic review of these programs and insights from peer learning events, led by the Indigenous  theme of the NCCARF SEI 

Network,  presents the challenges, responses and ways forward, as suggested by Indigenous peoples in this space.  

Building adaptive capacity through international development, why an empowerment approach 
matters 

Annette Salkeld1  

1. Oxfam Australia, Carlton, VIC, Australia 

Between 2012 and 2015, Oxfam led the implementation of four significant community based climate change adaptation 

programs in Vanuatu, the Philippines, Timor Leste and Vietnam. Funded through the Australian Aid program, these programs 

worked with communities experiencing some of the most extreme impacts of climate change, but have limited resources to 

respond. Developed in their specific cultural context, each program had a similar structure – they worked with women, men 

and young people to identify climate impacts, raise awareness of the issues and to support communities to develop their own 

action plans for managing climate change risks while meeting broader development outcomes. Importantly the programs 

sought to identify those most vulnerable to climate change – women, young people, people living with disabilities – ensuring 

their needs and capacities were central. This ensured each program developed in a unique way. 
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These programs achieved positive adaptation outcomes. Through local level planning and technical support, communities have 

been able to grown more food, access more reliable water supplies and be better prepared for climate related disasters. 

However just as important is the empowerment of communities, women in particular, increasing their engagement in decision-

making that impacts them and access the resources they need. Some of the most effective actions were those generated by 

communities, such as the reinstatement of traditional laws to protect the environment, the establishment of climate field 

schools or talkback radio with government staff. These programs demonstrated that bottom up decision making and 

community empowerment are critical factors in building adaptive capacity. 

Losing place in a climate-changed environment: place-related mental health risks for Australian 
farmers 

Neville Ellis1  

1. Murdoch University, Palmyra, WA, Australia 

Vulnerability to climate change is typically assessed using environmental or economic metrics that underrepresent the 

psychological significance of loved places. Over recent years, emotional and psychological connections to place (or ‘sense of 

place’) have been recognised as powerful drivers of mental health and wellbeing, particularly for individuals who retain close 

living and working relationships to the land. In Australia, many family farmers retain generational bonds to their farming 

environments, as well as a high dependence upon seasonal weather conditions for their lifestyles and livelihoods. This research 

examined the psychological significance of family farmers’ sense of place, as well as climate change impacts on farmers’ place-

related mental health and wellbeing. The research employed a community-based qualitative case study located in the central 

Western Australian Wheatbelt. Twenty-two family farmers took part in a three-part semi-structured interview series that 

investigated their sense of place and lived experiences of climate change. Interview data was supplemented with various other 

qualitative data collection methods (e.g. key informant interviews, media and document analysis, photography). Thematic 

analysis of the data revealed observed patterns of climate change and climate-related environmental degradation to be 

significant mental health stressors for family farmers, eliciting feelings of place-based distress (e.g. meteoranxiety and 

solastalgia), as well as environmentally produced forms of depression and anxiety. The research findings offer novel insights 

into the mental health risks associated with a changing climate for Australian family farmers. Strategies to reduce farmers’ 

exposure to climate-related mental health risks are discussed. 

Did you know? 25% of community organisations think they would close for good after an extreme 
weather event? 

Emily Hamilton1  

1. ACOSS, Strawberry Hills, NSW, Australia 

Would your organisation be one of them? 

Resilient Community Organisations is a toolkit developed by and for the community sector to help organisations measure and 

improve their resilience to natural disasters, extreme weather events and other emergencies. 

The Toolkit includes: 
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 A benchmarking system so organisations can assess their current level of disaster resilience and identify areas of 

improvement 

 The 6 Steps to Resilience: an online knowledge hub which provides all the information and resources organisations 

need to build a disaster resilient organisation. 

The Resilient Community Organisations framework incorporates a risk management approach in line with the Australian/New 

Zealand Standard ISO 31000. The resources have been created in consultation with subject matter experts and are informed by 

a 2014 international ACOSS review of resilience tools available to community service organisations. The materials have been 

designed to enable time-poor community organisations to weave resilience building activities into business as usual practices 

rather than creating an additional, onerous process for organisations to implement. 

The project builds on ACOSS’ world-first research into the community sector’s preparedness for extreme weather events. This 

research was conducted in 2012-13 with funding from the National Climate Change Adaptation Facility (NCCARF).  

Adaption of natural ecosystems 2 

Climate-ready lens: assessing the vulnerability of decision-making processes to climate change 

Veronica AJ Doerr1, Michael Dunlop1, Tim Capon1, Stuart Whitten1  

1. CSIRO, Canberra, ACT, Australia 

Most climate change vulnerability assessments focus on the vulnerability of the physical environment to a changing climate. 

Yet the processes we use to make decisions can be just as vulnerable to climate change. This type of vulnerability arises when 

the assumptions that underpin our decision processes are likely to be violated as the climate changes, resulting in decisions 

that will ultimately fail to achieve our objectives. For example, one critical assumption is that the natural world is static - that 

species and ecosystems will continue to exist where we currently find them.  We developed a tool to help policy-makers and 

program leaders responsible for nature conservation to recognise where their decision-making processes (or workflows) are 

not climate-ready because they rely on inappropriate assumptions. The tool has also been designed to reveal ways to adapt 

decision-making processes to make them more climate-ready. We discuss the advantages and pitfalls of trying to apply our 

‘Climate-ready Lens’ to two case studies in New South Wales, Australia. Ultimately, we argue that assessing vulnerability of 

decision-making processes themselves, and adapting them, can be a positive if not essential complement to adapting the 

implementation of on-ground activities, yet has been under-utilised in practice. 

Lessons from the arid centre: how will ecosystems respond to increased extreme events? 

Glenda M Wardle1, 2, Chris R Dickman1, 2, Aaron C Greenville1, 2  

1. The University of Sydney, Sydney, NSW, Australia 

2. Long Term Ecological Research Network, Terrestrial Ecosystem Research Network, Sydney, NSW, Australia 

Ecosystems are expected to undergo large changes due to more-frequent extreme events in future, and hence there is an 

imperative to understand these changes and predict their ecological effects. Aridity and widespread droughts will increase in 
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the next 30–90 years over many areas, resulting from either decreased precipitation and/or increased evaporation. These more 

intense events will add stress to natural rangeland systems that support human food production. Drylands, which include most 

rangelands, are water-limited and operate differently in dry or wet years when episodic pulses of resources drive increases in 

productivity. Many of the processes that affect productivity (e.g. drought, grazing, fire) may also act synergistically to produce 

unforeseen outcomes for global vegetation models. 

In the Simpson Desert, with its highly unpredictable climate, rainfall and temperature extremes have varied over the last 100 

years, but in regionally different ways. Evidence from our long-term studies of flora and fauna suggests that rain-driven pulses 

in productivity drive changes in animal populations and alter interactions among species. Responses occur over large spatial 

scales with lags of weeks to years, and also vary among functional groups; primary consumers peak before higher trophic levels 

(predators). 

We use these results to highlight that because of the large extent (70% of Australia), and the resilience to past extremes, the 

continued function of healthy ecosystems in the outback is crucial to sustaining Australia’s economy and wellbeing. 

Adaptation services: conceptualising how ecosystems can inform adaptation pathways and help 
people adapt to climate change 

Russell Wise1, Tim Capon1, Matthew Colloff1, Michael Dunlop1, Sandra Lavorel2, Mark Stafford Smith1, Kristen Williams1, Craig 

James1  

1. CSIRO, Canberra, ACT, Australia 

2. Laboratoire d’Ecologie Alpine, CNRS, Université Grenoble Alpes, Grenoble, France 

Climate adaptation efforts are faced with the challenges of dealing with large unprecedented changes to ecosystems, socio-

economic activities, and individual and social values. Such changes mean the decision context will be characterised 

with multiple distributed decision makers, ambiguous goals, and uncertainties that cannot be resolved with more research. This 

requires fundamental shifts in future provisioning and use of ecosystem services. Adaptation pathways can help stakeholders 

diagnose and frame these contested issues and incorporate into decision making pre-conditions (i.e. options) and principles for 

adaptive learning. For adaptation pathways to be effective requires understanding the links between ecosystem processes and 

wellbeing under climate change. Many ecosystems have the ability to adapt and transform with climate change and therefore 

provide benefits to people in the form of options and insurance values, which increase peoples’ adaptive capacity. These 

benefits are called adaptation services, but remain under-recognised in research and decision-making. Numerous urgent 

research and policy issues are raised by this knowledge gap. Overcoming these issues will challenge societal systems of values, 

rules, and knowledge (vrk) that determine goals, research priorities, management paradigms, and decision processes. For 

example, contemporary planning and investment decision making assume human preferences/values are known and stable, 

but under climate change people will have to change livelihoods to new environments with novel ecosystems. Future values will 

be dynamic or unknown. Fundamental assumptions and approaches underpinning all planning, investment and R&D practices 

will need rethinking. Systemic challenges to societal vrk under environmental change such as these are explored in this talk. 
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Assessing climate adaptation options for managing COTS on the Great Barrier Reef  

Scott Condie 1, Alistair Hobday 1, Eva Plaganyi 2, Roger Beeden 3  

1. CSIRO Marine and Atmospheric Research, Hobart, TAS, Australia 

2. CSIRO Oceans and Atmosphere, Brisbane, QLD, Australia 

3. Great Barrier Reef Marine Park Authority, Townsville, QLD, Australia 

Natural ecosystems face a range of stressors that can be compounded by the impacts of climate change. On the iconic Great 

Barrier Reef (GBR), outbreaks of coral-eating crown-of-thorns starfish (COTS) have increased in frequency in recent decades 

and have contributed to the decline in coral cover on the GBR. A range of COTS management options have been proposed, 

however, the effects of long-term climate change on the efficacy of these options has not been assessed. Adaptation options 

must be technically feasible, institutionally possible and socially acceptable. We evaluated a range of potential options against 

these three elements using an approach termed SAPS, and selected several options for detailed examination. The effectiveness 

of adaptation options was tested using a coral reef ecosystem model. This model used a dynamic network with individual reefs 

(nodes) connected through ocean dispersal during an organism’s waterborne larval phase. Reefs supported populations of fast 

and slow growing corals, as well as age-structured populations of COTS. Population and connectivity parameters were 

estimated by fitting to data from the AIMS Long Term Monitoring Program. In addition to predation by COTS, the impacts of 

tropical cyclones and coral bleaching were represented stochastically in the model. Management interventions examined in the 

model included manual removal of COTS, introduction of COTS predators, coral reseeding, and improvements in water quality. 

Results from model scenarios were then combined with results from the SAPS framework to rank adaptation options according 

to their technical feasibility, cost-effectiveness, and social acceptability. 

Incorporating climate change into NRM planning  

Kaylene Parker1, Emma Jackson 1, Guy Boggs, Jodie Deeley, Elizabeth Kington, Kelly Fulker, Mike Christensen  

1. South Coast Natural Resource Management, Albany, WA, Australia 

In 2013 the Australian Government released funding for NRM groups across Australia to update their Regional NRM plans to 

incorporate climate change. The NRM’s of the Southern and South Western Flatlands West sub-cluster group (Northern 

Agricultural Catchments Council, South West Catchments Council, Wheatbelt NRM, Perth NRM, South Coast NRM and Peel-

Harvey Catchment Council) share our experiences and promote some of the valuable tools that have come out of this process. 

Each of the NRM groups approached the process of incorporating climate change into their NRM plan differently, depending 

on their needs and the status of their plan. The greatest benefit of the project is the collaboration between NRM groups both 

within the cluster and all over Australia.  Planning for climate change is now embedded in all of our regional plans.  

From the outset one of the major issues that had to be addressed by all the NRM groups was getting the community onside. 

Climate change term was polarising and often disrupted the focus of the project. To progress set regional priorities and 

directions – we needed the community to believe in climate change.  A variety of successful strategies were developed to 

address this.  

https://yrd.currinda.com/admin/event/1060/submission/abstracts/preview/2743/preview/#affiliation_1471
https://yrd.currinda.com/admin/event/1060/submission/abstracts/preview/2743/preview/#affiliation_1471
https://yrd.currinda.com/admin/event/1060/submission/abstracts/preview/2743/preview/#affiliation_3979
https://yrd.currinda.com/admin/event/1060/submission/abstracts/preview/2743/preview/#affiliation_3980
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The most successful tool in our cluster was the use of the Multi-Criteria Analysis Shell for Spatial Decision Support (MCAS-S). 

MCAS-S proved invaluable in allowing stakeholders to provide direct input into regional priorities.  Key priorities included areas 

for carbon bio-sequestration and biodiversity prioritisation.  The datasets created are a legacy which assist NRM's plan for 

future investment.   

Impact of sea level rise on coastal natural values in Tasmania 

Eric Woehler1  

1. BirdLife Tasmania, Hobart, TAS, Australia 

Inundation by rising sea levels and increased storm surges is likely to have a significant impact on coastal habitats and 

biodiversity around Australia. Using GIS and risk assessment methods, the impacts of projected sea level rise on beach-nesting 

shorebirds and native coastal vegetation were assessed across all land tenures in Tasmania. The pilot study identified and 

mapped 118 coastal areas as the highest priorities for conservation management. Options for the conservation of beach-

nesting shorebirds and coastal native vegetation in priority locations were developed as practical adaptation responses. Three 

response types were identified - refugia, retreat pathway sites (threat avoidance areas) and squeezed-out sites. For refugia, 

land managers are recommended to minimise activities that disturb or threaten natural values. For retreat pathways, facilitating 

protection is important through minimising new developments or infrastructure, and minimising disturbance and physical 

threats. For areas that are to be inundated or squeezed out, it may be important to consider alternative management options 

including translocation and monitoring of the location to assess impacts. A short list of high risk values (beach-nesting 

shorebirds and coastal-obligate plant species locations) were identified, with sections of the Tasmanian coast zoned into three 

management response categories, allowing for efficient and effective allocation of management effort and resourcing. This is 

the first time this approach has been undertaken in Australia and the results of this approach clearly demonstrate that it is 

possible to effectively prioritise sites for biodiversity conservation management to mitigate the projected impacts of sea level 

rise on coastal values. 

Adaption planning and governance 1 

Thinking through the latest advances in standards for adaptation planning 

Mark Stafford Smith1  

1. CSIRO, O'Connor, ACT, Australia 

In recent years many adaptation planning guides have been produced. Do these capture recent advances in adaptation 

thinking to the best effect for planners? The common features of over 30 of these recent guides highlight key features that are 

so consistent that all guides should contain them or explain why not. Certain recent advances in adaptation planning are not 

reflected in many guides but theory and practice suggest should be. These include a much greater emphasis on context 

analysis and methods for this; better definition of how to identify adaptation measures and options; clarification of the methods 

for appraising among adaptation options; and some further guidance on implementation and monitoring. Most importantly, 

we find that examples of applied adaptation planning are diverse but can be captured in three general cycles for any 



Wednesday 6 July 2016 | Parallel sessions 10.30am – 12.00pm 

Adaption planning and governance 1 

   Climate Adaptation 2016 | Change • Challenge • Opportunity | 5-7 July 2016, Adelaide 60 

organisation, region or sector – a Scan cycle that identifies general areas of decision making where there are risks and 

adaptation opportunities that require more detailed attention; a Portfolio cycle that leads to relative priorities across that set of 

decision areas; and a Project cycle that helps implement the specific investments needed in relation to one area of decision-

making. This simple classification leads to a surprising number of insights about how planners should emphasise different 

issues in the individual steps of different adaptation planning cycles, to be summarised in this paper. 

Torres Strait adaptation and resilience planning: a strategic systems focused approach 

John Rainbird1, Rohan Hamden2, Bob Speirs, Erin Bohensky3, Yiheyis Maru3, 4, James Butler5, Tim Skewes6, Cass Hunter7  

1. Torres Strait Regional Authority, Cairns, QLD, Australia 

2. Rohan Hamden and Associates, Adelaide, SA, Australia 

3. CSIRO, Townsville, QLD, Australia 

4. CSIRO, Alice Springs, NT, Australia 

5. CSIRO, Toowoomba, QLD, Australia 

6. CSIRO, Brisbane, QLD, Australia 

7. CSIRO, Cairns 

Adaptation planning should include both the impacts of climate change as well as broader drivers of vulnerability to build 

general resilience.  Planning needs to account for the social, political, economic and environmental context.  When this strategic 

approach is adopted, more pragmatic and diverse range of actions are identified because the stakeholders focus on shared 

Outcomes from their various perspectives.  

The Torres Strait adaptation plan adopts this approach. The region is recognised as being a front line region in relation to its 

vulnerability to climate change impacts, especially sea level rise. The Torres Strait Regional Authority with key partners in CSIRO 

and Local Government has developed an adaptation plan for the region that prioritises both adaptive responses as well as 

building general resilience. The Plan assesses risk and vulnerability in relation to the five capitals that underpin any vibrant and 

functional society, identified by The Forum for the Future. Desired outcomes are expressed for three priority climate risks and 

six resilience themes.  Actions for these headings have been categories in relation to priority, timing for implementation, 

contribution to management cycle, type of system leverage (events, adaptation or transformation) as well as what part of 

vulnerability is targeted by the action (sensitivity, exposure or adaptive capacity). The plan features pathways maps for each 

desired outcome which illustrate a staged approach to implementation that highlights dependencies, costs, triggers and 

thresholds.  Planning is focused on adaptation and resilience at both the top-down regional scale and bottom-up local 

community scale and benchmarking local scale resilience. 
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Risk in partnership networks for urban development 

Ryan RJ McAllister1, Bruce M Taylor1, Ben P Harman1  

1. CSIRO, Dutton Park, QLD, Australia 

Governments worldwide increasingly partner with diverse sets of stakeholders in delivering public policy. This spreads 

commercial risk, but also, particularly where agendas diverge, introduces new risks related to trust in relationships. Urban 

development is an example of a sector where partnerships are used to spread risk. Urban development is also a domain where 

already divergent agendas are spread further by requirements to build for climate change. The ‘risk hypothesis’ distinguishes 

between networks for ‘cooperation’ problems, where partners have high individual payoffs for uncooperative behaviours, and 

‘coordination’ problems, where partners subscribe to a common goal and uncooperative behaviours are less rewarding. We use 

mixed-methods to study networks of local and state government, developers, and consultants that centre on joint-venture 

partnerships for developing new urban, residential projects. Our quantitative indicators show how state government 

interactions are most exposed to risky relationships. In contrast to the state governments’ apparent exposure to risk, qualitative 

data showed they are not only well trusted, but overall the partnership networks reported very low levels of conflict. By 

exploring the distribution of ‘cooperation’ and ‘coordination’, we identified which stakeholders perceived the most risk. Our 

approach helps inform efforts to manage risk in urban development networks, the functioning of which will be critical in 

delivering key climate adaptations in human settlements. 

1. McAllister RRJ, Taylor BM, Harman BP. 2015. Partnership networks for urban development: how structure is shaped 

by risk. Policy Studies Journal 43 (3):379-398. doi: 10.1111/psj.12103 

2. Taylor BM, McAllister RRJ. 2015. Partnerships and sustainability governance: progress, prospects and pitfalls 

(editorial). Current Opinion in Environmental Sustainability 12. doi: 10.1016/j.cosust.2014.12.003 

Outsourcing adaptation: the role and influence of consultants in governmental adaptation planning 

Svenja Keele1  

1. University of Melbourne, Parkville, VIC, Australia 

Private sector consultancies are actively involved in the adaptation community of practice, where they routinely operate at the 

science-business-policy nexus, providing expert advice to governments on a range of adaptation-related issues. However, their 

involvement in the making and implementing of policy remains largely obscured from both public and scholarly scrutiny. This 

paper presents findings from two years of research ‘inside the black box’ of Australian climate change consulting, a sector 

considered to be a global leader in adaptation practice. In doing so, it provides much needed insights into the nature, extent 

and drivers of adaptation consulting to the Australian government sector. 

The paper describes the ‘shape’ of adaptation consulting, charting its emergence and development in time and place. This 

reveals the strong inter-dependencies between adaptation consulting and all levels of Australian government, who have 

directly and indirectly funded this market, but also curtailed it in some places. It shows how global, national and regional 

climate politics – together with public sector reform – have influenced fluctuations in adaptation consulting. It also reveals the 

ways in which consultants cultivate the adaptation market through formal and informal consulting practices and intersecting 
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consulting networks. The paper goes on to describe the ‘flavour’ of adaptation consulting, highlighting its heterogeneity in 

terms of consulting firms, individual adaptation consultants and adaptation consulting services. It explores how this diversity 

has influenced, and been influenced by, the trajectory of adaptation governance in Australia. The paper concludes with some 

reflections on the implications of outsourcing adaptation.  

Planning for the impacts of sea level rise on flooding from ocean storms 

Emma Maratea1, Robert Baker2, Shani Archer1  

1. Cardno, St Leonards, NSW, Australia 

2. Sustainable Corporate & City Planning, Gosford City Council, Gosford, NSW, Australia 

Flood planning for the Brisbane Water foreshore has been, until recently, based on a single flood level derived from an 

historical ocean storm event. No allowance was given to the variation of flood levels around the foreshore or impacts of sea 

levels rise. In 2010 a hydrodynamic model was developed to simulate the wind, wave, flood flows and tidal forcing associated 

with an ocean storm. The output was detailed design event flood levels for the impacted areas of the foreshore. 

The modelling identified that while the existing impact of ocean storms on urban areas is moderate, there is likely to be a 

significant increase in the impacts as a result of sea level rise. This raises the complex planning issues associated with 

protecting existing development against the future impacts of ocean storms as well as ensuring any future development is 

flood compatible.The modelling results were analysed within the context of Council’s planning framework to formulate 

planning measures that can be put in place as a first step in achieving these goals, such as the inclusion of sea level rise in 

flood planning levels, the management of wave energy at the foreshore and controlling the density of development in future 

flood risk areas. Key planning issues were also highlighted as result of the analysis that require more detailed consideration as 

a ‘next step’, such as suburb wide planning for incremental filling and identification of sea level rise triggers in decision support 

tools. 

An investigation of the potential influence of climate change on the Woodford Folk Festival site and 
event 

Philip Edgar1, Graham Ashford1, Neil Tindale1  

1. University of the Sunshine Coast, Noosaville, QLD, Australia 

Climate change impacts are expected to greatly affect the natural environment across the South-East Queensland (SEQ) region. 

These impacts will subsequently affect the tourism industry, due to its heavy reliance on environmental resources and their 

appeal to tourist both locally and internationally.This study will focus on the Woodford Folk Festival, a large outdoor festival 

event held in SEQ, aiming specifically to identifying how future climate conditions and extremes are likely to affect the 

environment of the unique 500 acre Woodfordia site the festival is held on, and how future extreme events will also affect the 

operation of the week-long festival. 

This study will use climate projections to determine the likely changes to both average conditions and extreme events and will 

then assess their impacts to the site and festival by combining them with existing site & event management plans, risk 

assessment plans, a site visit and stakeholder engage sessions, in order to determine the current and future risks that are likely 
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to have overall negative effects on the site and/or festival, due to changes in the climate. This analysis will provide the 

organizers with potential adaptive strategies to the identified risks, in order to help minimize negative impacts and ensure the 

preservation of both the unique environment of the site and also the festival experience. 

Adaptation to extreme events 

Bridging, bonding or linking: contributions of networks and social capital to disaster resilience and 
climate change adaptation. 

Halley McCann1, Hartmut Fuenfgeld1, Joanne Brown2, Rowena Wylie2  

1. RMIT, Melbourne, VIC, Australia 

2. Southern Grampians Glenelg Primary Care Partnership, Hamilton, VIC, Australia 

Disaster management and climate change adaptation approaches have acknowledged the role of social networks and social 

capital in building resilience and adaptive capacity. Quantifying and characterising networks and their specific contributions to 

resilience remains a challenge.  

This paper presents research that combines quantitative data, social network maps and qualitative methods to examine the 

contribution of social and institutional networks of the Southern Grampian and Glenelg Primary Care Partnership (SGGPCP) 

members to disaster resilience and climate change adaptation.   The SGGPCP has 20 member agencies that deliver health and 

wellbeing services across two local government areas in Victoria.  The analysis considers if and how network dynamics, and 

bridging, bonding and linking social capitals, correlate with stages of disaster management (prevent, prepare, respond and 

recover) and incremental and transformative adaptation. 

The research seeks to help practitioners understand how informal and formal relationships contribute to resilience, including 

types of social capital, barriers and enablers to relationships and if and how relationships can be supported.  It critically 

examines the level of network comprehension required for disaster and adaptation planning to prevent exacerbating existing 

vulnerabilities or inequalities. 

The work builds upon existing qualitative studies by providing visual maps and empirical data that highlight pathways for 

information, collaboration, and service access and capacity development.   

Adaptation after a mega disaster: building climate resilience through indigenous governance on 
Tanna Island 

Johanna Nalau1, 2, 3, Allan Dan4, Stephen Kaveng5, Paul Nalau 6, Brendan Mackey 2  

1. Griffith University, Southport, QLD, Australia 

2. Griffith Climate Change Response Program, Griffith University, Southport, QLD, Australia 

3. Griffith Institute for Tourism, Griffith University, Southport, QLD, Australia 

4. Vanuatu Connect Consultancy, Port Vila, Vanuatu  

5. Tafea Provincial Government, Lenakel, Vanuatu  
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6. Government of Vanuatu, Port Vila, Vanuatu  

The Republic of Vanuatu has long been regarded as the most vulnerable country in the world due to its range of natural 

disasters and the underlying societal vulnerabilities. In March 2015, Tropical Cyclone Pam made landfall in Vanuatu, the first 

category 5 cyclone for the country. The eye of TC Pam went directly over the island of Tanna stripping off all the green 

vegetation and destroying most of the houses, livestock and crops. Given that Vanuatu is highly prone to cyclones and with the 

potential increase in the intensity of extreme events due to climate change, adaptation responses need to be developed that 

provide culturally relevant options especially in the more remote areas. On the island of Tanna, indigenous communities from 

twelve remote tribes have come together to pursue adaptation and development outcomes, which are based on traditional 

community values and governance systems. The tribes are now engaged in a collaborative project with development partners 

and the Tafea Provincial Government on cyclone-proof community structures in order to provide long-term adaptation options. 

While the partners are delivering the much needed infrastructure, the tribes’ approach is contributing to the re-arrangements 

of the governance system using traditional values and practices to promote democratic ideals (accountability, transparency, 

rule of law, common interests) and human rights principles for the inclusion of all groups (women, youth, people with 

disabilities) in decision-making. This aims to foster better dialogue around climate injustices and removal of barriers that hinder 

people from enjoying their rights of accessing opportunities.  

Why adaptation is central to resilience and disaster risk reduction 

Liz Johnstone1, Victoria Chantra1, Shona Prior2  

1. AECOM, Melbourne, VIC, Australia 

2. Premier and Cabinet, Tasmanian Climate Change Office, Hobart, TAS, Australia 

As the frequency and intensity of storms, floods, droughts and bushfires increases, so too does the pressure on emergency 

response organisations, government and community organisations. 

The Tasmanian economy is characterised my many small dispersed communities and family owned small businesses. Many 

communities are in coastal areas which are vulnerable to climate change impacts. Some of these communities may become 

isolated by flood, fire or sea level rise over time. Planning for climate adaptation must consider both critical infrastructure and 

emergency management. Community recovery is enhanced where local businesses are part of the local disaster response and 

where business interruption can be reduced. This paper draws on two recent complementary projects that support coastal 

communities and small business to understand and assess their risk exposure, identify and plan to reduce climate impacts and 

to 'bounce back' more quickly following a disaster event. Improving business continuity planning and considering emergency 

management in adaptation planning will build the resilience necessary for adaptation. 
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Integrated approaches to disaster risk reduction and climate change adaptation risk governance: is it 
achieving sustainability? The case of Barbados, a small island developing state 

Nicole M Greenidge1  

1. Geography, University of Manchester, Manchester, Lancashire, United Kingdom  

Disasters continue to result in significant losses in developed and developing countries. The impact becomes more severe when 

the disaster has the potential to topple the nation- economically and socially. This is the case of Small Island Developing States 

(SIDS) and is of more concern in view of climate change projected impacts from extremes in rainfall, temperature and sea level 

rise. This paper focuses on the integrated approaches to Disaster Risk Reduction (DRR) and Climate Change Adaptation (CCA) 

or DRR-CCA in SIDS. This is arguably the most rational approach for addressing hazards of common interest from future and 

current climate extremes. DRR-CCA has had some traction in SIDS, nonetheless the scale of operationalisation at the national 

level to influence marked reductions in risk has been deficient.This paper investigates the effect of risk governance processes 

for DRR-CCA. Using the case of Barbados a thematic analysis is presented of 40 interviews and surveys with representatives of 

27 CCA and DRR organisations operating at different levels. The absence of an overarching framework and shallow 

engagement of community, scientific, private and social sectors was found to reduce the potential for DRR-CCA. At all levels it 

was found that misconceptions concerning roles, mandates, and required inputs were inhibiting progress in deriving 

sustainability. A prevailing response culture and an embryonic risk reduction discourse that had not sufficiently transitioned 

beyond development planning control were found to be inhibiting factors for DRR-CCA. Notwithstanding this it was found that 

providing response connections was a necessary bridge for effective DRR-CCA. 

Development of a visual climate adaptation platform for Da Nang City, Vietnam 

Minh N Nguyen1, Yongbing Khoo1, Chi-Hsiang Wang1, Xiaoming Wang1, Viet Q Le2, Quy M Phan2, Ha K Nguyen2, Cuong Q 

Dinh2  

1. CSIRO, Clayton, VIC, Australia 

2. Da Nang Climate Change Coordination Office, Da Nang, Vietnam 

Da Nang, a major city in Vietnam, is vulnerable to climate change and natural disasters. The city is subjected to typhoons and 

floods almost annually, bearing human life and property losses, especially to coastal and riverine communities. To enhance the 

city’s resilience to climate change and extreme events, a visual climate adaptation platform is being developed by CSIRO 

Australia in collaboration with Da Nang city’s agencies, under the Rockefeller Foundation’s 100 Resilient Cities Program. 

Based on CSIRO City Engines, the platform is a supporting tool for urban/coastal authorities to conduct various planning 

activities with a scientifically informed approach that integrates a modern risk modelling framework and Geographic 

Information System (GIS). The platform allows spatial and temporal assessment of climate impacts on urban/coastal 

environment, generates maps of new/improved information on climate risks, and estimates damage extent/cost to 

communities under extreme events. It can include cost-benefit analyses to compare the effectiveness of alternative adaptation 

options. 
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This presentation reports the first stage of the platform development, including a demonstration of its potential usefulness and 

suitability to local conditions. Through an inclusive engagement process, the platform has been identified by the city agencies 

as a strategic need for both short-term and long-term development of the city. It is envisaged that the platform will promote 

proactive preparedness of emergency facilities for effective post-disaster response and recovery, and incorporate new 

knowledge to aid the relevant authorities in urban planning and policy making that helps Da Nang to become a sustainable 

and resilient city. 

Panel sessions 1.30pm – 3.00pm 

 A resilient and secure region 

Bringing strategic and military geography to bear on the challenges of climate change 

Stuart Pearson1, Jane Holloway2, Cheryl Durrant2, Michael Thomas1, Richard Thackway1, Izaak Gurney1  

1. UNSW Canberra (ADFA), Canberra, ACT, Australia 

2. Department of Defence, Canberra, ACT, Australia 

The impact (real and imagined) of research to Defence strategy operations and tactics is of great interest to those involved and 

also to those who can see opportunities to invest effort on the promise of returns or of extending the impact of research 

investment. Over the last year we have been working to provide a synthesis of how this strategic and military geography 

approach works. 

Problem-based or mission-directed research provides a focus for various disciplines to apply their approaches in a multi-

disciplinary 'space' to avoid 'dis-integrated' solutions.  Examples will be presented that show how impact can be achieved using 

these approaches. 

Place-based approaches similarly define the problem with a specific place and peoples that act to recruit various kinds of 

knowledge that can be focused to long-term thinking that contributes toward desirable futures.  Regional geography 

championed by Australia's first Geography professor Griff Taylor remains highly relevant in climate adaptation, military, 

strategic and geopolitical thinking.   

Geographers often lack discipline fidelity and engaged in wanton boundary-crossing.  Some of these actions may have 

increased the impact of geography or individual geographers.  The efforts to establish a strategic and military Geography 

group is to have impact and efficacy through a multidisciplinary work that delivers new knowledge, skills and attitudes to 

graduates and research-users.  Examples will be presented that show how impact can be achieved using these approaches. 

Google: Strategic Military Geography: Climate Change Adaptation and the Military   

Join us: https://www.facebook.com/SMGeography/ 

http://download.springer.com/static/pdf/522/chp%253A10.1007%252F978-3-642-38670-1_24.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Freferenceworkentry%2F10.1007%2F978-3-642-38670-1_24&token2=exp=1458291289%7Eacl=%2Fstatic%2Fpdf%2F522%2Fchp%25253A10.1007%25252F978-3-642-38670-1_24.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Freferenceworkentry%252F10.1007%252F978-3-642-38670-1_24*%7Ehmac=dfa545441e8181a882f685038bfe506c120e85c3819189ec6f5cf2673f29b73e
https://www.facebook.com/SMGeography
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1. Holloway, J., Thomas, M. D., & Durrant, C. (2015). Strategic Military Geography: Climate Change Adaptation and the 

Military. In Handbook of Climate Change Adaptation (pp. 493-514). Springer Berlin Heidelberg. 

2. Thomas, M. (2013) The securitisation of climate change: A military perspective [online]. Australian Defence Force 

Journal, 192: 7-18. Availability: ISSN: 1320-2545. 

Adaption – getting ready for take off 

How robust now? Is it robust in future? Critical infrastructure considering climate change 

Xiaoming Wang1 

1. CSIRO Land and Water Flagship, Clayton, Australia 

Critical infrastructure, such as aviation infrastructure, generally has its service life designed long enough so that climate change 

effect has to be considered. Consensus is growing that the design of critical infrastructure should take into account climate 

change impact and requires the enhancement of its adaptive capacity to accommodate the change. Yet it is clear that however 

the critical infrastructure is considered to be robust now,  will that be robust enough in the long term under the significant 

future uncertainties around climate change, to avoid service interruption and structural failure. This is in addition to the current 

uncertainties that have to be traditionally dealt with in engineering.  

The significant future uncertainties come from the hazard changes as a result of climate change, this may include sea level rise 

and climate variables such as temperature, precipitation and wind etc, which may directly affect the ‘loading’ on the critical 

infrastructure system, and subsequently on its ‘stress’. When the ‘stress’ exceeds the ‘capacity’ in any part of the system, service 

interruption or even structural failure may be expected. This study firstly introduces a robustness assessment by a quantitative 

risk-based approach to estimate the expected direct consequences as a result of impacts of hazards and subsequent 

consequences in the system, which would eventually lead to the service interruption or failure of the critical infrastructure 

system. The requirement for the design robustness over a service life is developed by understanding the sensitivity of the 

robustness to the climate change variables that can be projected in association with climate change scenarios (i.e. RCPs). 

Design options for adaptation to maintain the robustness of the critical infrastructure is discussed in terms of their cost-

effectiveness.  

Climate risk assessment and adaptation in transport infrastructure 

Samantha Hayes1  

1. CPB Contractors, Fortitude Valley, QLD, Australia 

Working towards a clear cross-sectoral framework 

Current status/challenges 

 We have seen a rapid increase in contractual obligations for Climate Risk Assessments and adaptation plans for 

transport infrastructure projects.  



Wednesday 6 July 2016 | Panel sessions 1.30pm – 3.00pm 

Adaption – getting ready for take off 

   Climate Adaptation 2016 | Change • Challenge • Opportunity | 5-7 July 2016, Adelaide 68 

 Within the construction industry, there exists a general recognition of the importance of such assessments and 

planning, however there is some uncertainty as to the roles of constructors vs designers, planners, regulators, 

investors, insurers etc. 

 Requirements and expectations are often unclear/poorly defined (at all levels). 

 Important variations in scope, methods, datasets, assumptions exist. 

 At times, multiple assessments are being completed by different parties using different methods, datasets and 

assumptions, and making different recommendations for the same asset, which are not then communicated to 

affected parties in the supply  chain/asset lifecycle. 

What are the opportunities here? 

 Increased cross-sectoral communication regarding methods and outcomes, to improve consistency and reduce 

duplication of effort. 

 Great opportunity for development of a clear and transparent approach to such assessments across key players 

(designers, planners, constructors, investors, regulators, insurers, operators).   

 CPB eager to partner with researchers and government where opportunities exist 

We could also include some case studies on climate risk assessment and adaptation in major infrastructure assets. 

The status of adaptation planning for interconnected transport systems: are we there yet? 

Tanja Mackenzie1, Jan Brooke2  

1. Cardno (NSW/ACT) Pty Ltd, St Leonards, NSW, Australia 

2. Jan Brooke Environmental Consultant Ltd, Peterborough, United Kingdom 

Cities have been central to progress in climate change adaptation globally. Within the transport sector, the focus has been 

largely on strategies to reduce transport related greenhouse gas emissions. Adaptation of transport infrastructure has received 

less attention, despite its obvious socio-economic importance. Where adaptation of transport infrastructure has received 

attention is in relation to materials science, and infrastructure design for improved resilience and in emergency management / 

evacuation planning.  This has translated into action on a project basis, or at a local or regional level. Larger scale assessments 

of vulnerability, resilience and adaptive capacity of multi-modal transport systems are rare. One of the key challenges is the 

interconnectedness of transport systems, and there is a need for planners, owners and operators of different modes of 

transport (road, rail, airports, ports, etc.) to work together to develop holistic long term adaptation strategies. This paper 

reviews the status of adaptation planning for interconnected transport infrastructure from around the world, with a focus on 

waterborne transport / ports. It will provide an overview of the outcomes of the COP21 with respect to transport, and discuss 

the key adaptation challenges and opportunities for the ports sector. 
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Integrating climate resilience into asset management 

Liz Johnstone1, Sandra Valeri1  

1. AECOM, Melbourne, VIC, Australia 

Integrating longer term, place based climate considerations into asset management processes is essential for holders of assets 

to effectively adapt. 

This paper considers, from the perspective of the asset owners and managers, how various exposures to climate risks, including 

extreme weather events such as flooding, heatwaves, bushfires, hail damage, strong winds and cyclonic damage can be 

understood, assessed and managed. Using high level climate risk screening across complete asset portfolios, including 

consideration of disaster risk and emergency management, relative risk exposures can be determined and the implications for 

the business considered, particularly relating to key financial, insurance, risk and portfolio management functions. 

Implications can be significant for example to divestment/investment decisions, risk management framework and processes, 

insurance, centre safety, Capex and development and centre operations. Reputational risk is also a factor particularly when the 

asset plays a formal or informal role in local emergency management responses. By building resilience measures into business 

processes likely costs of damage can be reduced. Ensuring adaptation is focussed at the both the business system and process 

level, as well as at the individual asset level, assists implications of climate risk screening to be considered holistically and more 

effectively managed.  

Adaptation pathways and critical infrastructure: some perspectives from London 

Ashley Kingsborough1  

1. Environmental Change Institute, University of Oxford, Oxford, United Kingdom 

London’s ability to remain a world-leading city in an increasingly globalised economy is dependent on it being an efficient and 

low risk place to do business. However, climate risks from flooding, overheating and water scarcity are increasing. Adaptation 

of existing long-lived infrastructure and investment in new infrastructure that is sufficiently robust and / or flexible will involve 

sustained effort, considerable cost and difficult choices.  

The extensive analysis to plan London’s protection against tidal flooding is widely recognised as a pioneering instance of 

sequential risk-based decision-making under conditions of deep uncertainty.  However, the application of such an approach to 

other infrastructures, in response to risks beyond sea-level rise must address additional challenges. Academia, government and 

business have collaborated to develop adaptation pathways for London in response to long-term water supply and overheating 

risk.  

Pathways diagrams have been used to demonstrate how much risk reduction might be achieved under different scenarios. 

Quantifying and visualising climate risks has helped to reconcile multiple decision timescales and demonstrate to stakeholders 

the value of strategic long-term planning for climate change adaptation. This presentation reflects on the development of the 

demonstration adaptation pathways for critical infrastructure systems, as well as some observations on the conditions required 

to transition from demonstration to implementation.  
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Adapting ‘Next Gen’: working with youth 

Why we need to diversify our approaches to education and communication about climate change? 

Robert (Bob) B Stevenson1  

1. The Cairns Institute, James Cook University, Cairns, QLD, Australia 

A common assumption about the public disagreement surrounding the scientific consensus of climate change is that people 

don’t understand the science and therefore we need to disseminate better scientific information. Yet research has consistently 

indicated that increased awareness of climate change does not commonly lead to concern and action. Therefore, one- way 

information transmission strategies are limited in their effectiveness. Another engagement strategy, social marketing, is only 

appropriate “when there is widescale agreement about the desirability of particular behaviours or goals,” such as seeking 

compliance to meet predetermined energy conservation goals (Zint & Wolske, 2014). This approach, however, assumes that 

experts ‘know’ that particular behaviours are the ‘right’ ones. This scenario does not fit the case of the wicked problem and 

characteristics of climate change (e.g., complexity, uncertainty, contestation) and the development of community adaptation 

responses. The author will argue that the types of profound and essential societal changes needed to achieve adaptation to 

climate change, will demand participatory deliberative processes. The shape and challenges of such processes will be analysed, 

drawing on the concept of civic science (Dillon, Stevenson & Wals, in press), literature and examples on critical participatory 

environmental education. 

1. Dillon, J., Stevenson, R. & Wals, A. (in press) Moving from citizen science to civic science. Conservation Biology. Zint, 

M. & Wolske, K. (2014). From information provision to participatory deliberation: Engaging residents in the transition 

toward sustainable cities. In Daniel A. Mazmanian & Hilda Blanco (Eds.) The Elgar Companion to Sustainable Cities: 

Strategies, Methods and Outlook. Edward Elgar: Cheltenham, UK.  

Children as agents of change: the use of a school-based participatory tool to enhance flood risk 
reduction and adaptation plans at the household level 

Avianto Amri2, 1, Katharine Haynes2, 1, Deanne K. Bird2, 1, Kevin R. Ronan3, 1  

1. Bushfire and Natural Hazards CRC, East Melbourne, VIC, Australia 

2. Risk Frontiers, Macquarie University, North Ryde, NSW, Australia 

3. School of Human, Health, and Social Sciences, Central Queensland University, North Rockhampton, QLD, Australia 

Climate change education is included in the school curricula in many parts of the world. However, recent studies in disaster 

prevention education have indicated that although children have increased awareness and knowledge, these programs rarely 

influence good practices at home. Most school-based programs assume that information will be exchanged and translated to 

the wider family. However, without building children’s capacity as agents of change and supporting them in actions that involve 

their parents this is unlikely to occur. Therefore, this novel research has developed and tested a participatory tool, designed by 
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students and their parents. The methodology enables children to actively engage with their parents in discussions related to 

household risk reduction and adaptation plans. This includes identifying measures to anticipate climate change and extreme 

weather, such as floods. The overall aim is to have a tool, that can be easily replicated in all schools in relation to all hazards, 

that enhances the role of children as agents of change in their homes. Three schools in Jakarta, Indonesia, a rapidly growing 

flood prone urban centre, were selected for the development and testing of the tool. The children were aged between 9 and 12. 

A mixed method approach was utilised to investigate the effectiveness of the tool through a combination of questionnaires, 

focus groups, and family interviews for students, parents, and teachers, at pre- and post-tool roll out. 

Education for climate change adaptation in Queensland schools 

Jennifer Nicholls1  

1. James Cook University, The Cairns Institute, Cairns, QLD, Australia 

Forward looking, anticipatory learning is a key to building adaptive capacities and resilience in young people. How then are 

Queensland primary and secondary schools engaging with climate change? Climate change education can be seen as 

comprising two parts: Climate and Change (McKeown & Hopkins, 2010). ‘Climate’ includes an understanding of the natural 

sciences, while ‘change’ or educating for change highlights an imperative to support people in developing the capacity to 

enable them to “lessen negative changes, adapt to change, and promote positive change” (McKeown & Hopkins, 2010, p. 89) 

for themselves and within their community. Formal curricular may provide space for teachers to engage with the complexities 

of climate and change; however, teachers’ beliefs, knowledges, understandings, and values, along with school and community 

contexts shape practice. This mixed methods research study sought to identify teachers’ understandings and conceptualisations 

of both climate change and climate change education. This research suggests a lack of supportive policy at the school, state 

and national levels along with teachers low climate change and climate change adaptation knowledge leads to climate change 

science education occurring in a limited capacity in Queensland schools and climate change adaption education not occurring 

at all. If Queensland schools are to see multidimensional and valuable climate change education needed for an uncertain 

future, it is imperative that curriculum and policy support climate change education alongside developing  teachers climate 

change and climate change adaptation knowledge. 

Coastal adaptation and kids 

Fred Pribac1  

1. Clarence City Council, Rosny Park, TAS, Australia 

Over the past seven years, council has undertaken a series of strategic approaches to on ground coastal adaptation projects. A 

component of this strategy has been openly communicating emerging coastal risks due to climate change to the public. 

More recent target audiences have included middle primary school children. Kids were engaged in multiple ways including 

school visits, postcard design competitions and via sustainable living festival stalls. Activities undertaken have included writing 

rhyming couplets for beach care songs, hands on bench-top beach erosion experiments and beach care activities such as 

“Make Your Own Aquarium” with novelty handouts as rewards for engagement. 
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Communicating climate change coastal risks to children has some unique challenges and rewards with short and long term 

goals all of which may differ markedly from communications with older audiences. 

Make it fun, keep it simple, don’t be too scary and empower with positive actions that kids can take. 

Adapting cities and infrastructure 

An end-point of adaptation: what are the implications of ‘climigration’ for spatial planning? 

Tony Matthews1, Ruth Potts2  

1. School of Environment, Griffith University, Nathan, QLD, Australia 

2. School of Environment, Science, and Engineering, Southern Cross University, Lismore, NSW, Australia 

The phenomenon of ‘climigration’ is an emerging and increasing challenge for contemporary planning. Climigration refers to 

community relocation undertaken in response to climate change impacts. It is a form of assisted migration because it occurs in 

a planned and structured way with the assistance of government agencies. This paper depicts climigration as an emerging 

spatial issue with unique features and fundamental differences to other forms of resettlement. Climigration is characterized as 

an end-point of climate change adaptation in the context of planning because it inherently requires the wholesale relocation of 

communities. This research links climigration to planning and discusses how articulation of the concept may be brought into 

the discipline. Findings from a systematic literature review of case studies where community relocations occurred in response 

to climate-induced threats are then provided. Drawing upon these, the paper critically examines planning factors with critical, 

moderate or negligible influences on relocation success. The factors are synthesized into a best practice framework to guide 

planning practice in successfully responding to climigration now and into the future. Two key conclusions are provided. First, 

planning regimes have central roles to play as agencies of government in instances of climigration. Second, responding to 

climigration will require planners to engage in substantial collaboration with stakeholders, including affected residents, 

emergency services, receiving communities and various other government agencies. 

Resilient HVAC: preparing Australia’s building services for a changing climate 

Phil Wilkinson1, Nicki Parker2  

1. AIRAH - Australian Institute of Refrigeration Air Conditioning and Heating, Melbourne, VIC, Australia 

2. AECOM, Melbourne, VIC, Australia 

AIRAH will present its formative Resilient Building Services Strategy, a newly developed guide to making building services 

(especially heating, ventilation, air conditioning, and refrigeration systems) more resilient to climate change and extreme 

events.  AIRAH has developed best practices for: 

 Designing more resilient buildings and systems 

 Engineering more resilient HVAC&R equipment 

 Constructing buildings for enhanced resilience 

 Operating and maintaining buildings for greater resilience 
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Recent events such as the Brisbane floods, Melbourne and Adelaide heat waves, NSW and Victoria bush fires, and such global 

events as Superstorm Sandy in NYC and Hurricane Katrina in New Orleans, have provided a wealth of lessons learnt the hard 

way about built environment vulnerability to extreme events and, by extension, vulnerability to climate change and its 

consequences. 

While much work has been already done globally on resilience and climate change adaptation, there remains a significant 

knowledge gap and lack of specialist technical expertise available to the building services industry.   AIRAH has addressed this 

need by grappling with such issues as: 

 Creating standard data sets and design conditions for future climate scenarios 

 Refocusing engineers on architecture and landscape as critical climate control systems 

 Changing property industry norms from locating critical equipment in basements and on rooftops 

 Advancing building renewable energy resources as part of smarter utility grids 

The presenters will interactively seek feedback from the audience throughout the presentation, and through discussion time. 

Effective climate change adaptation and planning for critical infrastructure 

Ron Cox1, Kate Panayotou1, Tamara Rouse1  

1. ACCARNSI Civil and Environmental Engineering UNSW, Sydney, NSW, Australia 

All infrastructure sectors will be impacted by climate change to varying degrees. As identified by several researchers, the major 

challenge in the effective planning and management of key infrastructure in adapting to climate change and continuing to 

provide service to the community is cross-sector interdependencies. 

The complex interdependencies between infrastructure sectors leads to a high potential for cascade failure, particularly during 

extreme events, and therefore need to be well managed. 

All sectors are dependent to varying extents on energy – disruptions to energy supply having cascading impacts on water, 

telecommunications, transport and community infrastructure. 

A major challenge to effective adaptation planning and service delivery of key infrastructure is the disparate set of responsible 

public and private organisations. The importance of clear identification of the roles and responsibilities of each of the five 

sectors within the region and community of interest will be highlighted. 

Degradation in service delivery and performance with climate change is anticipated. What degree of service degradation (if 

any) deemed to be acceptable will vary within each infrastructure sector and across the varying communities (differences likely 

between city and remote areas and geographic location) and in time. The community (customer) willingness to pay for the 

costs of climate change adaptation in meeting agreed service performance criteria is poorly understood. The paper will discuss 

the linkages between acceptable service performance and willingness to pay whilst retaining flexibility and encouraging 

sustainable development and effective use of resources in a changing climate. 
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Measuring employment in renewable energy 

Peter Comisari1, Tim Harrison1  

1. Australian Bureau of Statistics, Belconnen, ACT, Australia 

The uptake of renewable energy is primarily motivated by the need for low-carbon sources of energy, though a number of 

other benefits also arise. The creation of jobs is one such frequently cited benefit of the transition to a renewable energy base, 

and many claims are made regarding the employment needed to build, operate and maintain renewable energy infrastructure. 

Internationally, we see that data on renewable energy employment are almost exclusively produced by peak bodies 

representing the various types of renewable energy (solar, wind etc.) and are conspicuously absent from official statistics 

produced by national statistical agencies. 

This paper describes recent work by the ABS in defining and measuring employment in renewable energy activities. 'Renewable 

energy' includes a diverse range of activities, including construction, marketing, energy production and various financial, 

research and regulatory functions. The cross-cutting nature of 'renewable energy' requires that it be treated as a non-standard 

industry and the authors describe both the implications of this treatment and how the ABS has gone about 

meeting the challenge. Finally, the paper highlights data results from the recently released ABS publication Employment in 

renewable energy activities, Australia 2015-16 (cat no 4631.0).  

Big data and adaptation governance 

Donovan Burton1  

1. Climate Planning, Samford Valley, QLD, Australia 

Planning for the impacts of climate change is a complex issue. Solutions can only be driven through informed decision-making 

and to date there is little evidence to suggest that this is occurring in any meaningful way in most of the cities around the 

world. For local and city governments managing climate change is complex and fraught with challenges associated with 

resource constraints, community buy-in, legal risks and political positioning. Overcoming these challenges requires and 

adaptation governance approach. 

This paper presents an innovative adaptation governance assessment tool, with empirical results from over 50 cities across four 

Australian States.  Drawing on "big data" information analytics the climate change adaptation governance tool presented in this 

paper is about the core system that supports adaptation actions. It includes institutional arrangements, resource allocation, 

executive and interdepartmental support, inclusion in strategic planning, financial planning and any other activity that will 

enable climate change adaptation to be mainstreamed into a city council’s activities. The paper shows how information 

analytics can inform re-insurance and other risk management systems. 

The process allows decision makers at the municipal level to take stock of where they are at in regards to climate change 

adaptation and compare and contrast via a range of filters. Think of the process similar to climate change adaptation 

genomics.  Like genomics in the sciences the process created by Burton allows the organisation to identify areas that may 

experience future shocks, identify markers that require modification and help local governments and organisations transition 

towards mainstreaming adaptation. 
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Understanding vulnerability to focus adaption 

Mapping vulnerability to focus adaptation 

Anna Pannell1  

1. URPS, Rose Park, SA, Australia 

There is a wealth of available data and information that tells us how people and communities may be affected by climate 

change. But when it comes to implementing adaptation response, where should this action be focussed? 

The South Australian Climate Change Adaptation Framework describes a regional approach to adaptation, including 

undertaking regional integrated vulnerability assessments. In nearly all regions of South Australia, supporting people with 

vulnerabilities has been identified as a valued aspect of their region to include in the assessment process.  

In these regions, characteristics that make people vulnerable were considered and the integrated vulnerability assessments 

calculated the relative vulnerability of particular sectors of the community including people requiring assistance with core 

activities, elderly people, culturally and linguistically diverse communities and low income households. At a regional scale, some 

community sectors were found to be relatively more vulnerable to particular climate hazards and appropriate adaptation 

responses were identified. 

But where in the region should the identified adaptation responses be focussed to have the greatest likelihood of increasing 

resilience? Across any region, there is likely to be a diverse distribution of people with vulnerabilities. Spatial analysis can be 

used to identity the spatial variability of vulnerability to particular hazards.  In the Western Adelaide region census data and 

hazard data (including flood inundation and sea level rise) were used to identify “hot spots” of vulnerability to particular 

hazards.  This presentation will show how these mapping outputs could be used to inform future management response and 

where to focus future adaptation action. 

Social capital and climate change risk communication with new and emerging communities (NEC): a 
qualitative analysis 

Scott Hanson-Easey1  

1. The University of Adelaide, Adelaide, SA, Australia 

In the context of recent bushfires, floods, and heatwaves in Australia, the critical importance of effective risk communication 

has been underscored. The public’s willingness to cooperate with emergency services mandates and take informed self-

protective action hinges on the dissemination of culturally appropriate, trustworthy, and coherent messaging. Australian and 

overseas evidence indicates that new and emerging communities (NEC), such as those with a refugee background, can be 

differentially affected by climate change risks and require discrete messaging. Employing a qualitative focus group 

methodology, this study examined how participants with a refugee background access and make sense of emergency and risk 

information. Ten semi-structured focus groups were conducted in four metropolitan and three rural communities in South 

Australia with 112 community and stakeholder participants from diverse demographic, sociocultural and ethnic 
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backgrounds.  Analysis elaborates various ways in which social networks (social capital) mediate the diffusion of risk 

information. In particular, I show how the size and cohesion of newly arrived refugee cohorts impacts the dissemination and 

reception of information. Further, resettlement support agencies fulfilled an important networking role, linking new arrivals to 

critical risk and adaptation information and associated behavioural norms.  Emergent or underdeveloped social capital is 

argued to constitute a serious risk factor for NEC, limiting access to fundamental information about risks and adaptations 

associated with climate change. Remedial policy recommendations are discussed. 

Low trust, media preferences and seasonal adjustment: understanding the challenge of 
communicating climate change adaptation to low socioeconomic groups in Adelaide 

Robert Palmer2, 1, Kathryn Bowd1, Mary Griffiths1  

1. Media, University of Adelaide, Adelaide, SA, Australia 

2. Media, University of Adelaide, Adelaide, SA, Australia 

Communicating the need for climate change adaptation has been described as an urgent global and national challenge. 

However, there is limited understanding of how to communicate this issue to people from low socioeconomic vulnerable urban 

groups in developed nations. This paper presents preliminary results of research that is investigating the challenges of 

communicating climate change adaptation to such groups in Adelaide, Australia. Results of a survey that was undertaken by 

110 participants living below the poverty line in suburban Adelaide are presented and indicate that the media logic employed 

by state climate change adaptation planners targeting this group may need reconsideration and that the present approaches 

used are in danger of having unintended consequences. Amendments are required in part due to very low levels of trust in 

democratic institutions charged with communicating climate change adaptation to society. The results also suggest that media 

consumption in this group is largely confined to commercial television and Facebook and that seasonal factors may be an 

important consideration when designing communications specifically for vulnerable groups in urban Adelaide. 

Barriers, enablers and lessons from incorporating traditional indigenous knowledge into climate 
change adaptation: a community-based adaptation pilot project in eastern Indonesia. 

Nicholas D Metherall1, Geoffrey Dews2  

1. Climate Change and Renewable Energy Division, Department of the Environment, Canberra, ACT, Australia 

2. Global Change Institute, University of Queensland, Brisbane, QLD, Australia 

There is a growing recognition of the value of incorporating traditional indigenous knowledge in climate change adaptation 

planning. A well framed participatory framework is widely seen as important in mainstreaming climate change adaptation 

within community-based initiatives. This paper draws on experience from SPARC[1], a UNDP community-based climate 

adaptation pilot project in Eastern Indonesia. Results and evidence from the field demonstrate a range of enablers as well as 

barriers to the integration of indigenous and contemporary knowledge into climate adaptation programs. This paper coalesces 

average annual rainfall data from the Indonesian Bureau of Meteorology alongside the perspective of local ‘climate farmers 

groups’. These community perspectives were derived from focus discussion groups. Each of these villages’ groups had 

subscribed to the SPARC climate adaptation pilot project. It is found that many of the farmers’ climate groups within the 

communities in the sample possess the ability to monitor natural indicators using traditional knowledge. In some cases, this 

file:///C:/Users/JILLSI~1/AppData/Local/Temp/climate-adaptation-2016-program_abstracts.html%23_ftn1
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traditional knowledge serves as an enabler to the process of building climate resilience and in some cases it serves as a barrier 

to interventions. The case studies provide evidence of how communities use their traditional knowledge to predict or anticipate 

alterations in annual weather cycles thus reinforcing adaptive capacity. This paper also sheds light on barriers to climate 

change adaptation resulting from a high dependency on traditional knowledge within the context of increasingly extreme 

climate variability and changing rainfall patterns. 

[1] Strategic Planning and Action to Strengthen Climate Resilience of Rural Communities (SPARC) 

Planning for vulnerable groups, mental health, and community education: the freedom and 
constraints on local government 

Lisette B. Collins1  

1. University of Sydney, Macquarie Park, NSW, Australia 

Climate change adaptation policy development has been taking place for almost a decade, but thorough analysis of adaptation 

policy across Australia is yet to be achieved. This talk presents the findings of a PhD thesis that explains variation in the 

identification of vulnerability in Australian climate change adaptation plans (CCAPs). It asks: how can we explain the variation in 

the prioritisation of socio-political concerns in CCAPs developed by local governments across Australia? The research shows 

that a general indistinct remit within local government contributes to a variety of problem definitions regarding climate change 

across councils that result in variation in identification and prioritisation of socio-political concerns. This presentation 

presents the findings of a personally collated database of 97 climate change adaptation plans (CCAPs) from across Australia. 

CCAPs are categorised as either biophysical impacts-based or socio-political inclusive. Surveys and interviews were conducted 

to examine this variation, with specific attention paid to the inclusion of vulnerable groups and mental health in adaptation 

planning. Variation in the inclusion of and approaches to education and community consultation was also examined. The 

research is located at the intersection of the vulnerability literature, public policy, and the politics of climate change adaptation 

planning. 

Understanding human dimensions of climate change in vulnerable communities to inform effective 
adaptation: insights from the Fiji Islands 

Shalini Lata1, Patrick Nunn, Navjot Bhullar, Donald Hine  

1. The University of New England, Armidale, NSW, Australia 

Climate change is expected to amplify existing environmental risks and unequally impact rural people living in vulnerable 

locations in poorer countries. Using data from recent fieldwork, this paper will outline the results of a baseline cross-disciplinary 

study assessing the vulnerability and perceptions of people living in Labasa (a coastal-deltaic marginal town developed on a 

floodplain) in northern Fiji (South Pacific), a region widely acknowledged as being particularly exposed to the impacts of 

climate change. Global perception studies show that response to climate change is influenced by a number of social and 

psychological factors, one of which is risk perception. To investigate the perceptions held by the people occupying this ‘risky’ 

area, a social survey (N = 420, mean age = 39.78 years; SD = 14.93) was conducted. 
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Risk perception showed a positive association with behavioural adaptation (r = .210), psychological adaptation (r = .317), and 

willingness to support initiatives on climate change (r = .434). All correlations were significant at p < .001. The main constraints 

for not making a behavioural change identified were financial constraints (24%), lack of awareness or motivation (30%), too 

inconvenient (25%), too big a problem for one person to solve (35%), or simply not knowing what to do (40%). Overall, results 

from this study can assist in the design of effective adaptation and risk communication strategies in vulnerable communities in 

Fiji and in the Asia-Pacific. 

Implementation monitoring and evaluation  

Accurate data: the imperative for coastal adaptation study and implementation 

Mark Western1, Jon Kellett2  

1. Integrated Coastal Management, Seaford, SA, Australia 

2. School of Architecture and Built Environment, University of Adelaide, Adelaide, SA, Australia 

In 2012 -2013 we assisted in developing an investigative tool for local government to evaluate the viability of different policy 

approaches, namely retreat, defend or accommodate. In 2013-2014 we tested the tool in four settlements on the eastern side 

of Gulf St Vincent (Mallala) and in 2015 an adapted version of the tool was utilised in four settlements on the western side of 

Gulf St Vincent (Yorke Peninsula). A large range of data sources was used to create a comprehensive ‘flood picture’ for each 

settlement: digital elevation modelling, on-site surveying, flood stories, photographs, videos, informal flood markers, historical 

tidal records, and historical archives.  Using these same data sets, implementation of adaptation recommendations is currently 

occurring in two of the coastal settlements in the Mallala region, including community emergency management planning and 

the installation of flood levees.  

We argue that the collection of accurate data is the only way to create a comprehensive ‘flood picture’ and is an imperative for 

the success of both adaptation planning and implementation. Without an accurate ‘flood picture’ communities are unlikely to 

be engaged, recommendations are unlikely to be sufficiently definitive, and governments not confident to allocate resources. 

Further, we argue that at the basis of existing coastal policy and planning is the inference that decision making is ‘data-

dependent’. We therefore conclude that adequate resources should be allocated to the collection of accurate data both now for 

the purpose of assessment, but also into the future upon which to base coastal policy and action. 

Mind the gaps: characterising the 'adaptation deficit' in Aotearoa New Zealand 

Nick Cradock-Henry1, Stephen Flood2  

1. Landcare Research, Lincoln, New Zealand 

2. Climate Change Research Institute, Victoria University - Wellington, Wellington, New Zealand 

Over the last decades, New Zealand has expended considerable research effort on the mitigation of GHGs. Owing in part to its 

unique emissions profile – with the majority of emissions a result of agricultural production – there has been considerable 

focus, science investment and priority given to mitigation over adaptation. The aim of this research is to determine the extent 
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of the ‘adaptation deficit’, to identify and evaluate what we know, do not know, and need to know about adapting to climate 

change impacts and implications in New Zealand: where it is occurring, by whom, to what stressors, by what means and with 

what effect. We discuss the systematic mixed methods review methodology being used to synthesize and critically appraise the 

adaptation evidence base according to clearly defined, transparent and replicable criteria. Results of the review reveal 

significant gaps in our understanding, particularly for decision-making and adaptation planning, at local- and regional-

government scales. We conclude that without national-level guidance or policy, adaptation research and practice in New 

Zealand may continue to be implemented in piecemeal fashion through sector- or industry-specific research; subsumed under 

other concerns (such as flooding); or overlooked by a greater emphasis on mitigation and reducing emissions, particularly from 

the agricultural sector. Results of the study contributes to an emerging literature tracking on-the-ground adaptation processes 

and outcomes, and helps inform future research and policy agendas for addressing key knowledge gaps. 

Investing in food, water and infrastructure security: impact evaluation of Australian support for 
global change 

Neil Lazarow1, Seona Meharg1, James Butler1, Minh Nguyen1, Dewi Kirono1, Kate Duggan2  

1. CSIRO, Canberra, ACT, Australia 

2. Griffin NRM, Canberra, ACT, Australia 

International development is often complex, and evaluating the effectiveness of development investments can be highly 

problematic. These issues are well illustrated through efforts to assist vulnerable communities respond to uncertain but 

potentially damaging global change issues such as water, food and energy security, and climate impacts. Many assumptions 

about the direct relationship between an intervention and its impact can be weak or even untested, presenting challenges for 

the thorough evaluation of investment efforts. This is of course problematic for evaluations that seek to accurately describe 

impact/pathway to impact at project completion or soon after; and has led to some justified criticism of a number of impact 

evaluation approaches. In response, governments and development agencies worldwide are increasing emphasis on 

measurable goals, metrics, and the performance of investments in development assistance. 

We report on the findings of a novel impact evaluation methodology that draws on a range of qualitative and quantitative 

approaches that delivers an improved understanding of: how aid investment in R4D can deliver impact; the benefits of research 

to improve development outcomes; and the value of better targeting investment to support development outcomes in contexts 

of rapid change and uncertainty. We demonstrate that impacts can be successfully tested for at project completion and 

measured over time to elicit greater confidence levels for impact pathways. The methodology provides a dynamic and powerful 

tool to assist decision-makers with evidence-based program and portfolio investment choices, and to our knowledge, is the 

only product of this type in use. 
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Adapting Northern Adelaide: towards an adaptive economy 

Tim Kelly1, Michelle Tucker2, Mike Richards, Paul Johnson3  

1. City of Salisbury and City of Playford, Salisbury, SA, Australia 

2. Urban Policy and Planning, City of Salisbury, Salisbury, SA, Australia 

3. Strategy and Policy, City of Playford, Salisbury, SA, Australia 

Adapting Northern Adelaide is a partnership project for the City of Playford and City of Salisbury with support from the 

Government of South Australia, Natural Resources SA - Adelaide Mount Lofty Ranges and the Federal Government, under the 

Disaster Resilient Australia program.  The Project aims to prepare and implement a Regional Climate Adaptation Plan and 

climate Change Sector Agreement. 

Our presentation will report on the unique challenges and opportunities identified through the Adaptation Planning process, 

particularly where the region’s manufacturing, horticultural and services are changing in response to climate change, the 

closure and transitioning from vehicle manufacturing, changing costs of resources and energy and changing customer and 

community expectations.  

Decades of sustainable water management in the Northern Adelaide Region has provided reliable fit-for-purpose sources of 

water that improves the regions climate resilience for horticulture, industry and biodiversity. The Adaptive Economy initiative 

looks to extend this sustained effort to support existing businesses and green industries, new tourism opportunities associated 

with the International Bird Sanctuary, promotion of its green industry products and services including for renewable energy 

systems, energy and resource efficiency, reuse and waste to recycling. 

Tim Kelly, the Coordinator of Adapting Northern Adelaide will present on the process and how it can be replicated for regions 

to create a vision and programs that will benefit businesses and community. Improved branding, promotion and coordination 

are essential elements for Northern Adelaide to and adaptive economy with greener industries that will support South Australia 

in its climate adaptation and low carbon economy goals. 

Impacts of recovery interventions on climate extremes and their challenges for building adaptive 
capacity in regional agricultural systems: a case study in the Burnett Mary region of Queensland 

Shyamalee Gunasekara1, Susan F Rockloff1, Melinda McHenry2  

1. School of Human, Health & Social Sciences, Central Queensland University, Bundaberg, QLD, Australia 

2. School of Land and Food, University of Tasmania, Sandy Bay, TAS, Australia 

The Burnett Mary region of Queensland is agriculturally and ecologically significant but vulnerable to the impacts of climate 

change. We have explored the governance of natural resources in the region and the implementation of a state funded flood 

recovery program post ex-tropical cyclone Oswald (2013). Focus was on the question “will the flood recovery program enhance 

adaptive capacity in the face of future climate extreme?”. Interviews were conducted with the regional program leaders and 

members/staff of the participating community and industry organisations, with the purpose of exploring governance 

arrangements, relationships and capacity before and after the flood event. 
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Important improvements resulted from the collaborative program implementation. Interactions between stakeholder 

organisations improved and investment in capacity enhancement has been undertaken by the peak regional body. An 

evaluation and learning culture has been attempted within the governing system, and Farmers’ knowledge and skills have been 

enhanced. Challenges faced by the program implementing agencies related to: (1) the agro-ecosystem (drought after flood and 

resultant soil loss, farmers ongoing financial hardships), (2) the natural resource governing system (inequitable distribution of 

program benefits, competing political interests by industry organisations), and (3) factors external to the regional scale such as 

limited state resources, short program cycle and high level of state influence. Factors external to the system are the major 

impediment and require high level state facilitation. Unless such challenges to the delivery of sustainable program outcomes 

are addressed the adaptive capacity of farmers to manage climate extremes will be limited. 

The future is bright: moving from regional adaptation planning to local action 

Natalie Stalenberg1, Maggie Hine1  

1. City of Onkaparinga, Noarlunga Centre, SA, Australia 

Resilient South is a climate change adaptation program that has moved from adaptation planning into implementation at the 

regional and local levels. The program is a joint initiative between the Cities of Holdfast Bay, Marion, Mitcham and 

Onkaparinga. It has previously been recognised on both the state and national stages for the development of its Regional 

Climate Change Adaptation Plan.  Since then Resilient South has pioneered a prioritisation and implementation process that 

can be replicated by other local government areas. This new phase has resulted in an agreement for the partner Councils to 

continue to work on common climate change adaptation issues regionally e.g. building adaptation capacity within councils, 

urban heat mitigation, and increasing community awareness. At the local scale, engagement within each Council has resulted 

in high level strategic actions being translated into tangible actions that are relevant to local communities, resources and 

priorities. The partner Councils have shared their knowledge and experience on ideas, technologies, processes, our mistakes 

and successes. Along the way Councils’ capacity and understanding of what adaptation is and how local government can 

implement it has grown. Resilient South recognises that there are more challenges ahead, but it is optimistic about achieving 

its goals. To review the Resilient South journey visit www.resilientsouth.com 

  

http://www.resilientsouth.com/
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Knowledge and learning for adaption 

Adaptation to what, resilience for whom?: integrating knowledge cultures for adaptation planning in 
the Torres Strait 

Erin Bohensky1, James RA Butler2, John Rainbird3, Tim Skewes4, Fraser Nai5, Cass Hunter6, Yiheyis Maru7, Vic McGrath8  

1. Land and Water, CSIRO, Townsville, QLD, Australia 

2. Land and Water, CSIRO, Brisbane, QLD, Australia 

3. TSRA, Cairns, QLD, Australia 

4. Oceans and Atmosphere, CSIRO, Brisbane, QLD, Australia 

5. Torres Strait Island Regional Council, Masig, QLD, Australia 

6. Oceans and Atmosphere, CSIRO, Cairns, QLD, Australia 

7. Land and Water, CSIRO, Alice Springs, NT, Australia 

8. TSRA, Thursday Island, QLD, Australia 

While climate change impacts are already evident in the remote island communities of the Torres Strait, they are unfolding 

against the much more rapid change caused by population growth, rising cost of living, cultural change, and health, biosecurity 

and transboundary issues. Participatory adaptation planning seeks to broaden multiple stakeholders’ mental models to better 

understand this complex web of drivers and possible adaptation options to increase island communities’ resilience. Among 

those who facilitate these processes, however, a more nuanced awareness is needed of our own ‘knowledge cultures’ when 

supporting change processes, along with evaluation of the planning process and our roles within it. In this presentation we 

consider this from our experience in a four-year collaboration in the Torres Strait, particularly: What methods are appropriate to 

catalyse and operationalise the theory and practice of adaptation science? What roles do we as scientists, managers and 

decision-makers play, and how do we assess them? We combined an adaptive co-management framework with a ‘theory of 

change’ to structure interviews with project team members and stakeholders at the conclusion of the project to assess evidence 

of three phases of change: preparing the system for change, seizing a window of opportunity, and building social-ecological 

resilience. Greatest progress was achieved in preparing the system for change, but the effects of the process on building 

resilience are largely yet to emerge. We discuss tensions that arose in our attempts to integrate knowledge cultures, and 

remark on how this integration, while challenging, can contribute to learning and transformation. 

Building resilience? Indigenous knowledge and climate change adaptation in China and Australia 

Melissa Nursey-Bray1, Lun Yin2  

1. University of Adelaide, Adelaide, SA, Australia 

2. Kunming University, Kunming, Yunnan, China 

Knowledge in all forms will be key to developing effective climate change adaptation. For Indigenous communities, the capacity 

to deploy their own knowledge systems and frameworks will be a founding stone in building culturally appropriate 

response.  Using examples from ethnic minorities in China and Indigenous peoples in Australia this comparative paper reports 
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on a cross cultural research collaboration to explore how Indigenous knowledge is constituted, its role in building climate 

change adaptation and its values in enhancing community resilience. We demonstrate the importance not just of traditional 

knowledge but historical and local knowledge of Indigenous peoples as they respond to the challenges climate change brings. 

We argue that we must guard against stereotyping what constitutes Indigenous knowledge and that policy makers need 

to incorporate all kinds of knowledge to build adaptive capacity in adaptation. We conclude with some reflections on how the 

differences and similarities between Indigenous peoples and ethnic minorities in Australia and China affect knowledge and 

ultimately cultural resilience of different peoples. 

Farmers’ use of indigenous knowledge to cope with climate change in Kilifi County, Kenya 

Fiona Mwaniki1, Robert (Bob) Stevenson1  

1. James Cook Univeristy, Cairns, QLD, Australia 

Farmers in Kilifi County (located along the Kenyan Coast) suffer from the effects of climate change, such as extended droughts, 

yet their adaptive capacity remains low due to high poverty rates and unreliable weather forecasting information. In this 

context, traditional knowledge and practices provide an important informally and, to some extent, time-tested basis for dealing 

in part with the challenges of climate change. This study highlights some of the Indigenous knowledge used to infer changes in 

weather patterns by farmers in Kilifi as well as adaptation strategies they reported using to cope with the effects of climate 

change. The challenges and limitations they faced with the use of this knowledge are discussed. A radio intervention program 

providing scientific information on adaption strategies for farming was developed and evaluated. This paper discusses the 

results of that intervention and first recommends the integration of Indigenous knowledge into formal climate change 

adaptation and mitigation strategies in order to provide farmers with sustainable farming strategies that are contextually and 

culturally rich. Second, the need for financial support for farmers to access sustainable technologies such as seeds for planting 

drought-resistant crops is highlighted. 

Overcoming the cultural cringe: why organisational culture is important to successful adaptation 
decisions 

Steven Waller1  

1. University of Melbourne, Melbourne, VIC, Australia 

This paper explains how their culture is an important influence on the capacity of organisations to adapt to climate change. It 

reports on a case study of four organisations interacting in the Reefplan water quality improvement program on the Great 

Barrier Reef, Australia. It finds that the artefacts, symbols, values and assumptions of organisations have significant influences 

on adaptive decision-making. These elements of culture influence decision-making, the legitimacy and flow of knowledge, and, 

the boundary work of organisations. What adaptive decision-making practices get adopted and their temporal persistence is 

also influenced by culture. This research suggests that effective adaptation governance requires constant attention to culture 

because it affects the expression and persistence of adaptive decision-making practices. Managed cultural change is identified 

as a future research direction. 
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NRM planning for climate change: Victorian approach to collaboration 

Kate L Brunt1  

1. Victorian NRM Planning for Climate Change Forum, Goulburn Broken Catchment Management Authority, Benalla, VIC, Australia 

The Federal Government’s Regional NRM Planning for Climate Change Initiative used a principles approach to guide the 

outcomes of the project. This provided a great opportunity for individual CMAs to develop and implement a planning process 

that fitted the individual needs to their regions. However, the Victorian CMAs recognised early that this Initiative also provided 

a great opportunity for collaboration, sharing and learning. The Victorian NRM Planning for Climate Change forum was 

initiated at the start of the program even before application for the funding were submitted. This Forum has proved successful 

in meeting its objectives of collaboration, sharing and learning, whilst still achieving the objective of meeting the varied needs 

of the CMA regions. This presentation will outline the keys of collaboration, sharing and learning without following a 

prescriptive planning process. For us this included leadership, relationship building, a bit of healthy competition and respect for 

different approaches. It highlighted what can be achieved by Regions trying different approaches, sharing their learnings and 

the value of the Principle approach to the planning guidelines and how this can encourage innovation. 

Synthesising knowledge into policy 

How do we translate research into digestible formats 

Sarah Boulter1  

1. NCCARF, Parklands Drive, QLD, Australia 

How do we make a large body of technical adaptation research currently largely locked-up in technical and lengthy documents, 

accessible to a greater number of decision makers and practitioners? We consulted with stakeholders around Australia to help 

plan and develop a program of synthesis. They made it clear that we should deliver information that speaks to the diversity of 

decisions and decision makers. Stakeholders wanted information on impact and response topics (e.g. extreme events, 

biodiversity, legal issues, and finance) but also help with organisational challenges. Factsheets or short summaries remain 

useful, but must be underpinned by links to more technical detail. Knowing what information is out there is a challenge. 

Regardless of format, partnering with stakeholders to both develop and deliver products is essential. 

Navigating climate information for adaptation planning: a guide 

Brenda B. Lin1, Mark Stafford Smith2, Katie Eberle3, Lesley Andrew3  

1. Land & Water, CSIRO, Aspendale, VIC, Australia 

2. Land & Water, CSIRO, Canberra, ACT, Australia 

3. Climate Adaptation Team, Department of Environment, Canberra, ACT, Australia 

Communities, businesses and governments at all levels need to manage their climate risks. However, selecting climate 

information to assess risks and develop adaptation options is often a hurdle to making adaptation decisions. 
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The Commonwealth Science and Industry Research Organisation (CSIRO) and the Department of the Environment have teamed 

up to address this need by developing guidance on selecting climate information that is most appropriate for the specific 

circumstances of decision-makers. 

‘Navigating climate information for adaptation planning’ is an online guide that helps users select climate information 

depending on the scope of their adaptation planning, the step in adaptation planning they are completing, the climate variable 

of interest, the lifetime of their decision and their risk tolerance. It draws heavily on the 2015 regional climate change 

projections, available at the Climate Change in Australia website. 

The guide will be made available in the first half of 2016 on the Climate Change in Australia website. We are hoping that many 

organisations will help us trial the guide to ensure the provision of clear and relevant adaptation information into the future. 

The NSW Adaptation Research Hub: providing priority research for policy 

Heather Stevens1, Christopher Lee1  

1. Office of Environment and Heritage, Sydney South, NSW, Australia 

The NSW Department of Environment and Heritage (OEH) have a lead role in developing climate adaptation policy for the 

state. However, the implications of climate change on a range of sectors are still relatively unknown. To help meet the 

knowledge gaps, OEH funded the NSW Adaptation Research Hub, a collaboration between leading researchers and OEH to 

develop priority research. 

The Hub was established in 2013, with an investment of $2.75million. Phase one of the program saw the establishment of three 

‘nodes’: 

 The Biodiversity Node: Led by Climate Futures, Macquarie University, in collaboration with CSIRO 

 The Adaptive Communities Node: Led by the Institute for Sustainable Futures (ISF), University of Technology 

Sydney (UTS) in collaboration with CSIRO 

 The Coastal Processes and Responses Node: Led by the Sydney Institute of Marine Science, in collaboration with the 

Australian Climate Change Adaptation Research Network for Settlements and Infrastructure (ACCARNSI) of University 

of New South Wales (UNSW) 

The three nodes produced 27 research projects, covering a range of issues developed in close collaboration with OEH. Phase 

one leveraged an additional $4million in cash and in-kind contributions and hosted a range of seminars, events, websites, 

design competitions and countless conference presentations. Due to the success of the program, Phase two was endorsed in 

March 2016. 

This presentation will discuss the governance around hosting The Hub, and how research is being designed to meet policy 

needs. It will also touch on the scope of research currently being conducted, and help facilitate collaboration for future work. 

The Synthesis Summaries 

David Rissik1, Sarah Boulter1, Ana Perez1 and Jean Palutikof1 
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1. NCCARF, Southport, QLD, Australia 

A significant investment was made into adaptation research during NCCARF's first phase.  Research was also conducted 

through CSIRO's Adaptation Flagship and  as well as through other funding entities such as the ARC.  This significant 

investment into research delivered many large complex reports or papers around almost every aspect of adaptation.  It is 

difficult for adaptation policy makers and managers to access much of the information or to find the time to read through such 

large documents, and pull out salient messages for their area of interest.  This program focussed on synthesising outputs of 

research into shorter integrated documents enabling users to find out what is now known about different challenges in 

adaptation.  To build on the synthesised information, we held workshops with practitioners in key topic areas to find out more 

about the challenges they need to address, and to get their input about what adaptation management responses can be 

identified from the synthesised research and their experience.  Short easily accessible documents were then produced to deliver 

this information to interested stakeholders. 

The Policy Guidance Briefs 

Jean Palutikof1  

1. NCCARF, Southport, QLD, Australia 

NCCARF’s Policy Guidance Briefs seek to gather, synthesise and evaluate evidence on key policy issues related to climate 

change adaptation in Australia. From this process emerges high-level policy advice designed for use by policy makers at 

Commonwealth and State level. The Guidance Briefs are developed through workshops held with groups of decision-makers 

and practitioners chosen to represent the full diversity of activity around each policy issue. Workshops are held at locations that 

face challenges associated with climate risk, variability and change.  Guidance Briefs are written to a consistent format, and the 

content is finalised through an iterative process that ensures workshop participants arrive at a consensus agreement on the 

content. By following this process, NCCARF has developed a series of 17 Guidance Briefs addressing key adaptation issues in 

Australia using a common and consistent format that is highly accessible and relevant to the needs of policy makers.  

Adapting Australia’s trade and aid policies to climate change 

Jon Barnett1  

1. The University of Melbourne, Melbourne, VIC, Australia 

The impacts of climate change on Australian society will not be just a function of changes in Australia’s climate. We are highly 

exposed to changes in the countries with which we exchange goods and services and people, and which are important for our 

security and international reputation. Many of the impacts of climate change on Australia will flow across our borders. Climate 

change may alter the competitiveness of Australian exporters, it may create new biosecurity risks, new forms of instability in 

our region, and new tensions to be managed through our foreign policy. This broader landscape of risks points to potential 

trade-offs between the Australian Government’s domestic and foreign responsibilities. This paper will discuss a policy guidance 

brief on adapting Australia’s trade and aid policies to climate change developed by NCCARF. This brief was produced through a 

workshop with policy makers from across a range of relevant Australian government departments and agencies. It contains a 

number of priority areas to better prepare Australia for the challenges and opportunities climate change poses to our trade and 

aid policies.  
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Marine biodiversity and resources and potential for adaptation 

Alistair Hobday1  

1. CSIRO Marine and Atmospheric Research, Hobart, TAS, Australia 

There has been substantial research effort in Australia to understand impacts of climate change and the vulnerability of natural 

marine systems and the humans that depend on them. More recently adaptation planning and testing has begun. The 

Australia-wide NCCARF Phase 1 program of research into marine biodiversity and fisheries supported research that showed 

that climate change is already affecting Australia’s oceans, through long term change and extreme events. Biological responses, 

such as species range extensions have been widely documented. Vulnerability assessment methods and case studies show 

where attention is needed. Adaptation options exist and are being considered in a range of marine sectors, and trials of 

adaptation options are in the early stages. Importantly, management and policy responses are under development across 

marine agencies.  

The sector briefings 

Ana Perez1  

1. NCCARF, Southport, QLD, Australia 

Decisions that have climate change implications can be made across the breadth of organisations and by decision makers who 

may not be well versed in the climate change implications of the decisions. The Sector Briefings are short documents targeted 

at specific actors/decision makers. They map out the issues and challenges for each actor and link to further information. They 

are intended to be a first stop for many decision makers and should provide a useful communication tool for adaptation 

practitioners. 

Overall lessons 

Sarah Boulter1, Jean Palutikof1  

1. NCCARF, Southport QLD, Australia 

The synthesis program has provided key insights into the issues and approaches of many different actors and sectors making 

adaptation decisions. Using a consultative workshop approach has been a powerful technique to determining challenges and 

issues that research doesn’t always reveal. Many of those who attended the meetings were between community, in-house 

expertise and senior executives and were looking for support in building a business case for adaptation. By building a suite of 

products we were able to look at issues concerning adaptation decision makers as well as targeting those roles that have 

influence over decisions exposed to climate risks but may not yet be engaged with adaptation.
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Informing coastal stakeholders through serious gaming: an example for small island states 

Andrew Warren1, Marjolijn Haasnoot 1, Alessio Giardino 1, Rens van den Bergh1, Dirk Eilander1, Simone de Kleermaeker1  

1. Deltares, Delft, Netherlands 

Decisions on coastal adaptation measures and other investments are taken over time, often in response to changing conditions 

and events. Decisions must be made early enough to prepare for the future, while simultaneously ensuring any investments 

made are future-proofed. Serious games are a useful tool to build stakeholder capacity in managing such challenging decision-

making environments. They simulate real-world events and processes in an engaging and entertaining format, which facilitates 

improved comprehension and retention. 

Deltares' Sustainable Delta game has been developed to facilitate stakeholder learning about the importance of adaptation 

planning and preparing for an uncertain future. It simulates interactions between water systems and society by augmenting 

scientific and technical information with climate change scenarios and decision-making processes. Board game materials and 

team-based negotiation complement a computer-based model that calculates and visualises impacts of the scenarios and 

implemented measures. Recent additions to the coastal version of the game incorporate important climate-related coastal 

challenges facing Small Island Developing States (SIDS). 

Our presentation will outline core game features by focusing on the SIDS version. We will also describe experiences and lessons 

learned from playing the game with stakeholders in São Tomé and Principe. Participants gained improved understanding of the 

coastal system, the variety of coastal restoration and protection measures available to mitigate climate risks, and the need for 

making smarter investment decisions in light of future uncertainties. Next steps will be to use the game to verify the 

advantages of employing adaptive planning approaches like Dynamic Adaptation Policy Pathways (Haasnoot et al, 2013). 

1. Haasnoot, M., et al., Dynamic adaptive policy pathways: A method for crafting robust decisions for a deeply uncertain 

world. Global Environ. Change (2013), http://dx.doi.org/10.1016/j.gloenvcha.2012.12.006 

  

http://dx.doi.org/10.1016/j.gloenvcha.2012.12.006
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Understanding intergovernmental tension in the coastal zone: coastal governance, Australian 
federalism and intergovernmental relations in a South Australian case study 

Nicole Pelton1  

1. University of Adelaide, Adelaide, SA, Australia 

Prudent coastal management is of major importance given increasing competition for valuable resources, population pressure 

and the threat of climate change impacts. The best-practice approach for managing human use of coastal resources is 

Integrated Coastal Management (ICM). Understanding the system in which ICM is to operate is key to implementing successful 

ICM. 

A convoluted array of governance bodies are involved in coastal management in Australia. ICM espouses effective integration 

between governing bodies involved in coastal management. This study aimed to investigate the nature of the relationship 

between the Australian federation and intergovernmental integration by focussing on the spheres of government involved in 

coastal management at the local, regional and State level. A case study approach was employed across three different coastal 

NRM regions in South Australia. Thirty three in-depth interviews were conducted from 2011-2013 with representatives of local 

government, NRM Boards and staff and State government ‘Department of Environment’.  

This research found that there is significant tension between the spheres of government involved in coastal management, and 

proposes that this tension hinders intergovernmental integration. Further analysis to understand the basis of the observed 

tension revealed that it is largely attributable to the constitutional division of powers and Australia’s particular system of fiscal 

federalism. 

This study concludes that Australia’s brand of federalism is not only responsible for the complex coastal governance 

arrangements, but also contributes significantly to intergovernmental tension and, in turn, a lack of intergovernmental 

integration in coastal management. 

Adapting existing coastal settlements to the impacts of climate change: tools and techniques for 
achieving planned retreat 

John Watson1  

1. School of Law, University of South Australia, Adelaide, SA, Australia 

The predicted coastal impacts caused by continued anthropogenic greenhouse gas emissions will threaten the viability of 

Australia’s coastal environs and settlements into the twenty-first century. 

Coastal settlements have been developed over many decades on the basis that the shoreline is static and can be defended from 

flood and erosion. However, as the seas rise and storm surges become more prevalent and powerful, the wet and dry beach 

environments will attempt to recede inland. The natural beach will become squeezed against established defensive structures 

and coastal development. 



Thursday 7 July 2016 | Parallel sessions 11.00am – 12.30pm 

Adaptation in coastal communities 

   Climate Adaptation 2016 | Change • Challenge • Opportunity | 5-7 July 2016, Adelaide 90 

One solution yet to be examined in detail is retreating existing settlements from the coast. It removes vulnerable property and 

structures from the path of the receding coast and preserves the beach environment in the process. However, such strategies 

are controversial, as property rights, owner expectations, and land values are impacted. 

This presentation will draw together those tools and instruments identified in Australian and international legal literature on 

how the retreat of existing coastal settlements can be facilitated. First, a catalogue of relevant retreat-based tools and 

techniques referred to in legal adaptation literature will be discussed. This will comprise examples of providing information to 

the public, regulating land use, land acquisition, financial incentives, and financial disincentives. 

The discussion will canvass statutory and common law issues relevant to their implementation and application, and aim to 

evaluate the potential for each tool to encourage existing landowners to abandon their property in the public interest. 

Middle Beach Community Emergency Management Plan 

Carol Muzyk1  

1. District Council of Mallala, Mallala, SA, Australia 

In 2013 Council undertook a Coastal Settlements Adaptation Study. The focus of the study was to evaluate how rising sea levels 

will impact on its four coastal settlements; to propose cost effective and achievable adaptation strategies to cope with 

anticipated changes in sea level; and to build community resilience to the predicted risks. The study concluded that while 

there are a number of viable immediate protection options for three of the settlements, there are no viable protection options 

for Middle Beach. The study also concluded that current access and egress from the Middle Beach during times of flood is 

impeded, including for emergency service vehicles. This will be further exacerbated with rising sea levels and more frequent 

storm surge events that are anticipated in the future. As a direct result the immediate issues for Middle Beach, Council is 

developing and implementing a Community Emergency Management Plan (CEMP) for Middle Beach.  

The CEMP plan will address the following: 

1. Education programme(s) that will assist residents and land owners to develop personal Flood Ready Action Plans. 

2. Identification and establishment of flood free emergency assembly points 

3. Establishment of safe, accessible and signposted evacuation routes to  the emergency assembly points that can be utilised by 

all members of the community regardless of age and disability.  

4. Installation of flood depth markers to alert residents and landowners to flood water depth. 

5. Identification and establishment of a central communications network, with back up arrangements, that will facilitate reliable 

communication  and provide up to date information during a flood event. 

  



Thursday 7 July 2016 | Parallel sessions 11.00am – 12.30pm 

Adaptation in coastal communities 

 

Climate Adaptation 2016 | Change • Challenge • Opportunity | 5-7 July 2016, Adelaide   91 

Geelong Queenscliffe Coastal Adaptation Program 

Ralph Roob1, Leigh Dennis1  

1. City of Greater Geelong, Geelong, VIC, Australia 

The Geelong Queenscliffe Coastal Adaptation Program is a collaboration between multiple stakeholder agencies. These include 

two Councils - Geelong and Queenscliffe, the Victorian State Government, Corangamite Catchment Management Authority and 

two foreshore committees of management - Bellarine Bayside and Barwon Coast. Eleven coastal communities and the general 

public will be invited to assist in the risk assessment as well as the development of adaptation responses. 

The purpose of the program is to plan for the future management of the coast under current climate and a number of future 

climate change scenarios. It also aims to address increasing pressure on the coast in a region that boasts one of the State’s 

fastest growing population. 

The program has three phases, Phase 1 Coastal Hazard Assessment, Phase 2 Risk Assessment and Phase 3 Development of 

Adaptation Responses. The delivery of the program also includes a comprehensive stakeholder and community 

communications plan that aims to engage with all interested parties, build their capacity to understand the potential effects of 

coastal climate change and assist in the development of adaptation responses. 

The Program will articulate this in a manner using current national and international methods as well as applying innovative 

techniques in addressing the impact of climate change along a 200km diverse coastline. The program will be one of the most 

detailed and comprehensive studies of its kind ever delivered in Australia. The first two phases of the program are complete 

with work progressing well on the third phase. 

Impacts of sea level rise on South Australian coastal communities 

Douglas Bowers1  

1. Civil & Environmental Solutions Pty Ltd, Coromandel Valley, SA, Australia 

The impacts of sea level rise and the options and costs of adaptation are not widely understood or accepted by our coastal 

communities. For many living by the coast is considered a privilege and right and they feel the dunes beach and coastal edge 

will afford endless aesthetic and recreational enjoyment and protection from inundation and property and public infrastructure 

damage.  The Coastal Community in South Australia may not physically see the 90mm rise in sea level that has occurred in the 

past twenty years and so far, not may dwellings have been washed away from coastal erosion. However the time has come 

where public infrastructure along foreshores and private dwellings are at risk of damage due to either coastal inundation or 

erosion from more frequent storm surge events and higher spring tides. This paper argues through various South Australian 

case study projects undertaken by the author that the coastal community and broader public needs to be made more aware of 

the coastal hazards and to start believing in climate change and sea level rise so that appropriate risks are acknowledged and 

adaptation is implemented by our current generation before it is too late for our future generation 
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Hot in the city 2: Designing spaces 

Tree shade and housing performance in a warming climate 

Guy Barnett1, Jacqui Meyers1, Zhengen Ren2, Dong Chen2  

1. CSIRO Land and Water, Canberra, ACT, Australia 

2. CSIRO Land and Water, Clayton, VIC, Australia 

Urban tree planting is widely recognised as a means of adapting our cities to increasing temperatures and more frequent, 

intense and longer lasting heatwave events. Many local governments in Australia are implementing strategies to increase urban 

tree cover in the public domain. While this is entirely appropriate, research shows that in many cities, the majority of tree cover 

is found in private gardens. There is very little known about how effective private tree cover is for adaptation to climate change. 

In this presentation, we describe the findings of a project which quantified the potential benefits of tree shade for reducing 

heat-related health risk and the cooling energy requirements of housing in Western Sydney. Results were generated using the 

numerical building simulation software AccuRate for a reference climate (2000) and projected future climates (2030 and 2070) 

using different tree shade scenarios to test the influence of tree size and location, canopy porosity, and leaf-fall habit. 

Under the reference climate scenario, tree shade to the east and west of the house saved energy by allowing solar access in 

winter while blocking solar heat gain in summer, whereas trees to the north increased heating energy costs. This seasonal 

trade-off is diminished with climate change as the requirement for cooling energy increases, and by 2070, trees to the north 

further reduced cooling costs, challenging conventional design practice regarding solar access. Irrespective of the energy 

savings, under nearly all tree shade scenarios, the heat-related health risk to occupants is reduced. 

Displacement of daytime and night-time hot spots in Adelaide CBD by traffic and other contributing 
factors and its implication 

Filipa Isabel Neto Duarte1, Matthew Traeger1, Huade Guan1  

1. School of the Environment, Flinders University, Adelaide, SA, Australia 

The Urban Heat Island (UHI) is a common phenomenon produced by anthropogenic activities and intense urban development 

that increases local temperature. Therefore, the understanding of contributing factors is important to mitigate the UHI. Within 

the Adelaide UHI, there is an observable displacement in hot spots between day and night. This research aims to investigate 

the influencing factors for this displacement in summer and winter conditions and focus on the traffic density as an important 

factor. Parameters of temperature, albedo, sky-view factor, Digital Elevation Model (DEM), Normalized Difference Vegetation 

Index (NDVI) and average daily traffic volume were generated into rasters overlaying the CBD. A regression model was 

performed using these raster layers for both area and point observational data. Results indicate that hot spots at night 

correlate with areas of low sky view factor and taller buildings (p≤0.001). During the day, hot spots correlate with areas of 

greater traffic density (p≤0.001) which is therefore exacerbated where sky view factor is greater and taller buildings are either 

absent or spread. Thence, we conclude that to mitigate or reduce the hot spots within Adelaide CBD, many suggestions can be 

put forward. These include increased vegetation coverage along roads to prevent accumulation of heat over impervious 
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surfaces and increase vegetative cooling effects during daytime, where anthropogenic activity is at its peak; restrictions on 

vehicle circulation and/or enhancement on public transport means and their trajectories; allocation of vegetation covering 

urban building roofs; and organizational distribution of taller buildings amidst other buildings depending on their elevation. 

Investigating urban cooling potential through collaboration 

Fiona Silke1, Fiona Stevenson2, Marc Cassanet2, Amelia Denton3  

1. Loop and Co, Footscray, VIC, Australia 

2. Environment and Sustainability, Wyndham City Council, Melbourne, VIC, Australia 

3. Water Sensitive CRC, Monash University, Melbourne, VIC, Australia 

Cooling Wyndham – one of Australia’s fastest growing municipalities– is challenging. Large canopy trees find it difficult to 

grow in our dry, grassland soils. There is also a lag between trees being planted and them growing to provide shade. So as part 

of our adaptation strategy, we sought to investigate alternative mechanisms for cooling our municipality. Thermal imagery 

done of the municipality in the 2012-13 summer, demonstrated that our irrigated sports ovals were relatively cool compared to 

non-irrigated open space. Therefore, irrigation of more open space could be another mechanism to cool our municipality. In 

the summer of 2015-16, working with Monash University, we monitored microclimates of two parks – one irrigated, one not 

irrigated. The monitoring was done through weather stations and thermal imagery. Working with our community, we recruited 

community volunteers to survey the park users to understand their thermal comfort levels. 

Implementation learnings 

 Access to equipment and technical expertise through Monash was vital. 

 Our centralised volunteer recruitment process enabled us to work with community members previously unengaged 

with council. 

 The volunteers were excited to be involved in a project that brought together state of the art weather monitoring. 

 Project implementation was complex due to having to work through potential planning permit requirements, working 

with a local developer, alongside internal stakeholders.  

 Flexibility was required to work with community volunteers. 

Potential of urban vegetation for reducing heat-related hospital admission rates in Western Sydney 

Dong Chen1, 2, Jacqui Meyers3, Guy Barnett3, Pavla Vaneckova4, Xiaoming Wang2  

1. CSIRO, Highett, VIC, Australia 

2. CSIRO, Clayton South, VIC, Australian 

3. CSIRO, Black Mountain, ACT, Australia 

4. Western Sydney University, Penrith, NSW, Australia 

This study investigated the potential benefit of urban vegetation in reducing heat-related hospital admission rates in Western 

Sydney. An urban climate model was used to predict the average summer daily mean (ASDM) temperature using ten different 

urban vegetation schemes ranging from relatively low vegetation through to leafy urban suburbs, to full revegetation schemes 
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represented by grassland and forest. Correlations were established for two age groups 0-64 and 65 years plus between mean 

daily air temperature and hospital admission rates for dehydration (DEHY) and heat exposure (HEAT) based on historical 

hospital admission data from 1991 to 2009 in Western Sydney. It was found that the daily DEHY and HEAT admission rates for 

the 65 years plus group were well correlated with mean daily air temperature. The correlations were then applied to the 

weather data generated based on the ASDM temperature using the urban climate model for each of the ten vegetation 

schemes, in order to investigate the potential benefit of vegetation in reducing heat-related hospital admission rates. The 

results show that hospital admission rates are expected to reduce with increased urban vegetation for the 65 years plus group. 

When compared to the existing urban vegetation scheme, a leafy urban suburb was estimated to reduce the projected daily 

hospital admission rates for DEHY and HEAT by 15% and 30%, respectively. The results highlight the importance of promoting 

urban vegetation as a strategy for adapting our urban environments to the potential health consequences of extreme heat. 

Outdoor activity choices of citizens during heat stress conditions in Adelaide: towards increased 
adaptation capacity of the built environment  

Ehsan Sharifi1, Alpana Dr. Sivam1, John Prof. Boland1  

1. University of South Australia, Firle, SA, Australia 

Adelaide is experiencing more heat stress than ever before. The rate of days with maximum temperature above 35°C increases 

from 15.3% in 30-year average to 18.3% in 3-years average in Adelaide. Citizens’ preferences of public space elements and 

supportive features during heat stress conditions were under particular focus in this paper. 

Frequency and typology of outdoor activities were observed and urban microclimate parameters were recorded in selected 

public spaces of Adelaide from February 2013 to April 2014. Data is analyzed to investigate outdoor preferences of the local 

community of Adelaide in different outdoor thermal environments (hot, warm, neutral and cool). Results are triangulated with 

post-activity questionnaire survey of outdoor activities in Adelaide (N=267). This aims to explore what spatial features and 

supportive facilities can increase adaptation capacity of public spaces to the warming climate.         

Results indicate that necessary, optional and social activities decreased during outdoor heat stress more than any other thermal 

conditions. Outdoor activities were chosen the most in neutral and warm thermal environments. Outdoor activity choices were 

affected significantly by the urban microclimate parameter of solar radiation. Tree canopy, shading (from buildings or 

temporary elements) and water features were the most attractive public space features for outdoor participants during heat 

stress conditions in Adelaide. Meanwhile, essential shopping and dining facilities and social events affect citizens’ outdoor 

activity choices during heat stress conditions. Thus, increased green infrastructures and supportive land uses are a prerequisite 

of urban transformation for climate change adaptation.   
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AirRater: early user evaluation of an innovative and unique air quality app in Tasmania 

Sharon Campbell1, Nick Cooling1, Amanda Wheeler1, Grant Williamson1, David Bowman1, Fay Johnston1, Haydn Walters1, John 

Innis2, Simon Haberle3, Jen Sprent1, Fabienne Reisen4, Martin Cope4  

1. University of Tasmania, Hobart, TAS, Australia 

2. Tasmania EPA, Hobart, TAS, Australia 

3. Australian National University, Canberra, ACT, Australia 

4. CSIRO, Melbourne, VIC, Australia 

Background 

AirRater is an innovative and unique air quality monitoring project delivering automated and personalised data on smoke, 

temperature and aeroallergens to a smartphone app or web-based interface. This enables individuals with asthma, COPD or 

allergic rhinitis to identify environmental factors associated with their symptoms and provides opportunities to forecast early 

warnings of poor air quality and heatwaves. 

Objectives: To evaluate consumer satisfaction of the smartphone app and its role in adaptive behaviour and self-management 

of health conditions. 

Methods: Registered users who had experience with the AirRater app for a minimum of three months were invited to 

participate in an online questionnaire. Standardised questions about the functionality of the app, frequency of symptoms, 

quality of life and how users adapted their behaviour in response to information on environmental conditions were evaluated. 

Results: There was a 31% response rate. The app’s usefulness had a weighted average of 3.3/5 (using a 5-point Likert scale). 

Several adaptive responses relating to poor air quality were identified, including staying indoors on smoky days, reducing travel 

to smoky areas and being more careful about medication or taking preventive medications on days of poor air quality. Users 

liked the app’s functionality, content, navigation and speed. 

Conclusions: AirRater is the world’s first personalised air quality monitoring system empowering those with chronic health 

conditions to make timely decisions about their self-management and adaptive capacity. 

Heat stress resistant residential buildings 

Gertrud Ms Hatvani-Kovacs1, Martin Dr Belusko2, John Dr Pockett2, John Prof Boland3  

1. School of Information Technology and Mathematical Sciences, University of South Australia, Mawson Lakes, SA, Australia 

2. Barbara Hardy Institute, University of South Australia, Mawson Lakes, SA, Australia 

3. Centre for Industrial and Applied Mathematics, Mawson Lakes, SA, Australia 

As both the intensity and frequency of heatwaves are predicted to increase due to climate change and urban heat islands, the 

risk of indoor overheating will increase. The heat stress resistance of the built environment has to improve to provide 

acceptable indoor comfort even during electricity blackouts and to decrease the reliance on air-conditioning. Nevertheless, 

building code requirements currently address only energy efficiency and neglect heat stress resistance. 
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An energy efficient home is not necessarily heat stress resistant since it minimises only the annual energy consumption. A 

typical residential home was simulated with AccuRate to show that an increase in star rating does not necessarily result in the 

decrease of cooling demand and numbers of hours with discomfort. 

The benefits of heat stress resistant building features are discussed based on the findings of a representative online survey 

about heat stress resilience in Adelaide. Having heat stress resistant features at home increased adaptation and decreased 

problems of wellbeing during heatwaves. In contrast, air-conditioning did not prevent health problems in all cases, decreased 

the use of other passive adaptation options and its availability increased the reliance upon it. The proliferation of heat stress 

resistant features in our residential building stock is, nevertheless, very limited. 

To conclude, building regulations addressing energy efficiency should set requirements for heat stress resistance. Furthermore, 

the introduction of the Energy Performance Certificate could increase the heat stress resistance and the general knowledge of 

the built environment. 

Supporting adaption to health impacts 

Strengthening country capacity to manage the health effects of climate change in Cambodia 

Katrina Lyne1, Lachlan McIver1, Chan Vibol2, Prak Piseth Raingsey3, Kol Hero3, Sophary Phan2  

1. Division of Tropical Health and Medicine, James Cook University, Townsville, QLD, Australia 

2. World Health Organisation, Phnom Penh, Cambodia 

3. Department of Preventive Medicine, Ministry of Health, Phnom Penh, Cambodia 

Cambodia has been identified as one of the countries in South-East Asia most vulnerable to the health impacts of climate 

change.  Much of this vulnerability is attributed to low adaptive capacity, characterised by high rates of poverty, low levels of 

education, and health system resource and infrastructure limitations.  

Previous assessments have identified several priority climate-sensitive threats to health in Cambodia, including vector-borne 

diseases, food and water-related diseases, food insecurity, and extreme weather events.  However, little data relevant to these 

risks is available, and existing monitoring and surveillance systems are limited.  Furthermore, there is little knowledge of other 

potential health impacts of climate change in Cambodia, such as heat-related illness, allergic diseases, and effects on mental 

and occupational health. 

We describe current health sector adaptation programs in Cambodia, which aim to improve community and health 

professionals’ understanding of the health risks posed by climate change, strengthen national institutional capacity for 

surveillance of climate-sensitive diseases (particularly vector-borne and water-related diseases), and enhance health sector 

capacity to reduce disaster risk.  We also discuss approaches to the identification and quantification of additional climate-

sensitive risks in the context of data and resource limitations, and how these may be used to guide the design and 

implementation of future health sector adaptation programs in Cambodia.   
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Perceptions of capacity for the control and prevention of dengue fever in relation to climate change: 
a cross-sectional survey among CDC staff in Guangdong Province, China 

Michael Xiaoliang Tong1, Alana Hansen1, Scott Hanson-Easey1, Peng Bi1  

1. University of Adelaide, Adelaide, SA, Australia 

Background: Dengue fever is an important climate-sensitive disease that poses a risk to half the world’s population. This study 

aims to gauge health professionals’ perceptions about the capacity of infectious disease control to meet the challenge of 

dengue fever in the face of climate change in Guangdong. Methods: A survey was administered among staff in the Centers for 

Disease Control and Prevention (CDC). Data analysis was undertaken using descriptive methods and logistic regression. 

Results: In total, 260 questionnaires were completed. Most respondents (80.7%) thought climate change would have a negative 

effect on population health, and 98.4% of respondents reported dengue fever had emerged or re-emerged in China. 

Additionally, 74.9% of respondents indicated that the capability of the CDCs to detect a disease outbreak was excellent; 86.3% 

indicated laboratories could provide diagnostic support rapidly; and 83.1% believed levels of current staff would be adequate in 

the event of a major outbreak. Logistic regression analysis showed higher levels of CDCs had better capacity for infectious 

disease control. Most participants suggested the following strategies to curb the public health impact of dengue fever: primary 

prevention measures, strengthening the monitoring of infectious diseases, the ability to actively forecast disease outbreaks, and 

public health education programs. Conclusion: Vigilant disease and vector surveillance, preventive practice and health 

promotion programs will be significant in addressing dengue fever. Further efforts are needed to strengthen the awareness of 

climate change, and to promote relevant actions to minimize the health burden of infectious diseases in a changing climate.  

id #2819  

Climate change and malaria transmission: an integrated vulnerability and risk assessment approach 

Esther Onyango1, Brendan Mackey1, Cordia Chu1, Shannon Rutherford1  

1. Griffith University, Nathan, QLD, Australia 

The impact of climate change on vector borne diseases such as malaria is well-documented in published literature. While there 

exist multiple lines of evidence for the influence of climate change on malaria and the risk posed to vulnerable communities, 

there is insufficient understanding of the complexity underlying the spread of the disease at the community level. This is partly 

due to a lack of reliable and quality controlled meteorological and disease data, but more importantly, the malaria transmission 

cycle is complex and is not only influenced by climate change but also by other environmental, biological and socio-economic 

factors. These factors influence malaria transmission either independently or by modifying the effects of climate at a local level 

and can have a substantially greater influence on malaria transmission than climate alone. Drawing upon published literature 

and informed by existing vulnerability and transmission frameworks, we apply systems thinking to propose a detailed 

conceptual model illustrating the multiple drivers of malaria transmission. We use this conceptual model to construct a linked 

integrated assessment framework that considers indicators of both biophysical and social vulnerability. We propose that this 

integrated assessment framework can be applied in data poor regions and at a community level using both quantitative and 

qualitative methods with stakeholder engagement. Furthermore, this framework can be implemented using Bayesian Belief 

Models to undertake sensitivity analysis and explore policy interventions under different scenarios. 
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High localised burden of parasitic gastroenteritis in tropical, very remote Australian communities 

Aparna Lal1, Emily Fearnley1, Lisa Cornish1, Kathryn Glass1, Martyn Kirk1  

1. The Australian National University, Acton, ACT, Australia 

The parasite Cryptosporidium spp. causes gastroenteritis. Transmission to humans occurs via contaminated water and food, 

and contact with infected animals and people. To identify high risk populations and potential risk factors for this disease in 

Australian populations, we analysed long-term cryptosporidiosis patterns across Australia (2001-2012) and reviewed published 

Australian studies including jurisdictional health bulletins. Spatial analyses showed that rates of reported cryptosporidiosis were 

highest in the warmer, remote regions and in Aboriginal and Torres Strait Islander populations. Our review of 34 published 

studies and seven health department reports on cryptosporidiosis in Australia highlighted a lack of long term, non-outbreak 

studies in these regions and populations, with an emphasis on outbreaks and risk factors in urban areas. Of note, the Incidence 

Risk Ratio (IRR) of reported cryptosporidiosis in children <5 years was higher in inner regional (IRR 1.4 95% CI 1.2–1.7, p < 

0.001), and outer regional areas (IRR 2.4 95% CI 2.2–2.9, p < 0.001), and in remote (IRR 5.2 95% CI 4.3–6.2, p < 0.001) and very 

remote (IRR 8.2 95% CI 6.9–9.8, p < 0.001) areas, compared to major cities. A linear test for trend showed a statistically 

significant trend with increasing remoteness. Remote communities need to be a priority for future targeted health promotion 

and disease prevention interventions to reduce cryptosporidiosis in these vulnerable populations. 

From clinic to climate: the experiences of Australian general practitioners in climate and health 
advocacy 

Janie Maxwell1, Grant Blashki1, Michelle Kermode1  

1. The University of Melbourne, Carlton, VIC, Australia 

Background: Climate change poses a significant threat to health (1). General practitioners (GPs) are an integral part of the 

public health response to climate change due to their skills, legitimacy as health advocates and position at the interface of the 

health system and community (2). 

Aim: This study explores the role and experiences of Australian GPs in climate advocacy in order to identify challenges, 

enabling factors, avenues for engagement and priority climate and health topics for advocacy. 

Method: Purposive sampling through Australian environmental and health networks recruited 14 GPs with more than five 

years’ experience in climate advocacy. In-depth semi-structured interviews explored triggers, challenges and enablers; avenues; 

and key topics for advocacy. Coding and thematic analysis with NVIVO-10 software generated key themes. 

Results: Participants identified a tension between the clinical and public health role of the GP, but agreed that GPs are uniquely 

positioned for climate advocacy. Avenues for advocacy fell into four categories: climate and health promotion in consultation; 

political advocacy; community and medical education; and sustainable health service development. Participants described 

enabling factors such as public speaking skills, friendships and opportunities for professional development. Participants’ 

intrinsic motivations and explanations of the nexus between general practice and climate change were richly varied. 
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Conclusion: These findings illustrate that GPs have a diverse and valuable role in climate advocacy. Professional, advocacy and 

training organisations can apply these findings to better facilitate GP advocacy to promote the public health response to 

climate change. 

1. Costello A et al. Managing the health effects of climate change: Lancet and University College London Institute for 

Global Health Commission. The Lancet. 2009;373(9676):1693–733.  

2. Blashki G et al. General Practitioners’ responses to global climate change-lessons from clinical experience and the 

clinical method. Asia Pac Fam Med. 2012;11(1):1–5.  

Hot weather is an occupational hazard: a qualitative study of council workers in Adelaide 

Alana L Hansen1, Jessica Lao1, Monika Nitschke2, Dino Pisaniello1  

1. The University of Adelaide, Adelaide, SA, Australia 

2. Public Health Services, Department for Health and Ageing, Adelaide, SA, Australia 

Background: Heat exposure can pose a serious health hazard for workers undertaking physical work. Although heat safety 

guidelines exist in many industries, risks may still exist for vulnerable workers. The aim of this case study was to investigate 

council workers’ experiences and perceptions of heat impacts in the workplace. 

Methods: A qualitative study design was adopted. Thirty-two male workers from a suburban council in Adelaide, South 

Australia, participated in 5 focus groups. Proceedings were recorded and transcribed verbatim. Thematic analysis was used to 

identify the main themes generated from the data. 

Results: The council workers’ roles included roadworks, gardening, construction, labouring, excavating and welding. Although a 

heat policy was in place and the workers had a high adaptive capacity, hot weather nevertheless impacted on their health and 

well-being. Participants relayed personal experiences of adverse health effects and recognised the need to modify work 

practices and ‘work smart’ in the heat. However, this often resulted in lowered productivity which can be viewed unfavourably 

by supervisors. Workers felt more empowered and had a better relationship with management when able to take adequate rest 

breaks and work at their own pace in hot conditions. Overall, participants felt there were few options available to mitigate the 

effects of heat which was seen as an accepted occupational hazard. 

Conclusions: With the number of hot days increasing with climate change, regular heat safety training needs to be enforced for 

at-risk workers, and productivity concerns by management should not compromise occupational health and safety. 
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Communicating climate change science for adaption 

Tailoring climate projections for regional users 

John Clarke1, Louise Wilson, Craig Heady, Tim Erwin  

1. CSIRO, Aspendale, VIC, Australia 

CSIRO’s climate projections group has developed, delivered and supported uptake of Australian climate change projections for 

29 years, and more recently in collaboration with the Australian Bureau of Meteorology (BoM). CSIRO and the BoM have also 

developed climate projections for the Western Tropical Pacific and Southeast Asia. The latest national projections for Australia 

were developed in partnership with NRM groups (www.climatechangeinaustralia.gov.au). 

Regionally specific projections can be valuable for a range of reasons. For example, they are likely to be regarded as more 

relevant by communities than broader-scale projections, or perhaps need to be nuanced to local conditions such as projections 

relating to non-standard seasons. Over the past year, CSIRO has value-added the national projections to meet the regional 

planning needs of State and Local governments. Projections were developed for six regions in Victoria to inform the Victorian 

government's “Climate-Ready” brochures (http://www.climatechange.vic.gov.au/). Similarly, we recently completed climate 

projections for the Sunshine Coast Regional Council (Qld) to inform the revision of their climate adaptation planning. 

Regional climate projections pose a number of scientific challenges, including increased uncertainty and the risk of clients over-

interpreting results (e.g. ‘false precision’). These must be explained honestly and transparently to ensure decision-makers are 

using the best and most complete information. In this presentation we will discuss the Victorian and Sunshine Coast projects. 

Understanding the present via the past for the future: the use of historical analogies for ethically 
informed climate adaptation 

Meg Parsons 1, Johanna Nalau2, 3, 4  

1. University of Auckland, Auckland, New Zealand  

2. Griffith University, Southport, QLD, Australia 

3. Griffith Climate Change Response Program, Griffith University, Southport, QLD, Australia 

4. Griffith Institute for Tourism, Griffith University, Southport, QLD, Australia 

Historical analogies of environmental change and stress are a well-established method of examining vulnerability to the 

impacts of climate change. Understanding the present by examining the past can uncover deeply seated values, norms and 

worldviews that continue guide our actions and planned adaptations to climate change. In this presentation we draw on the 

historical example of the environmental transformation of Aotearoa New Zealand from predominately woodlands into 

farmlands; a transformation which was inextricably linked with the social transformation of indigenous Māori society following 

European colonisation. The case study illustrates how both incidental and purposeful transformations can be instigated by 

small groups of committed individuals working in formal or informal networks. Such changes however can also be imposed by 

outside experts who institute widespread changes under notions of progress and improvement without local support. Such 

transformations involved widespread changes to Indigenous governance regimes, agricultural systems, production and 
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consumption patterns, lifestyles, values and worldviews, and inevitably involved both beneficial and negative outcomes for local 

peoples. We argue that historical analogies are an important analytical tool in understanding the roots of present and potential 

future vulnerability. Such methodological tools present an opportunity to assess the processes that shape vulnerability, 

resilience, and ultimately the adaptation pathways that societies decide to or are embarking on. Ethically informed adaptation 

therefore relies on a holistic understanding of those values and visions, which have and which continue shaping our notions of 

‘successful’ adaptation. 

Co-creating infographics for adaptation action 

Stephen G Flood1, Paula Blackett2, Nick Cradock-Henry3, Andrew Dunningham4, Alison Greenaway5  

1. New Zealand Climate Change Research Institute, Wellington, New Zealand 

2. National Institute of Water and Atmosphere, Hamilton, New Zealand 

3. Landcare Research, Lincoln, New Zealand 

4. SCION, Rotorua, New Zealand 

5. Landcare Research, Auckland, New Zealand 

Infographics (information graphics) are representations of information in a graphic format designed to make the data easily 

understandable at a glance. This oral presentation focuses on a suite of infographics created to communicate New Zealand 

relevant climate change impacts and implications to a range of publics.  The presentation narrates this collaborative six month 

co-creation project between researchers, public officials, communication experts, and graphic design professionals and 

presents the final outputs, as well as post-project information dissemination activities. The project co-produced ten static 

infographic modules through a partnership between researchers, Regional Councils and City Councils. These communication 

tools capture the complexity of the science and present it in easy to interpret formats that non-experts can intuitively 

understand. Their primary intended purpose is to aid decision-makers in understanding the impacts and implications of 

present and future climate change, and to assist them in making appropriate decisions to cope with and adapt to these impacts 

and implications. In the first instance the infographics are intended for internal council to council consumption at a regional 

and national level. In addition, a selection of the modules are also suitable for more public facing communication. The work has 

strengthened channels of collaboration and has built stronger research-policy partnerships educating and empowering council 

staff and informing researchers of on-the-ground policy needs. 

Visualisation methods for linking scientific and local knowledge of climate change impacts 

Scott N. Lieske1, Claudia Baldwin2, Kari Martin3, Ben Grant3  

1. University of New South Wales, Sydney, NSW, Australia 

2. Environmental and Planning Studies, University of the Sunshine Coast, Sippy Downs, QLD, Australia 

3. Faculty of Arts and Business, University of the Sunshine Coast, Sippy Downs, QLD, Australia 

Spatial decision support systems and spatial planning more broadly must be able to help communities confront the combined 

effects of climate change: flooding, sea level rise, storm surge, and severe weather events in coastal areas. The goal of this 

research is to extend ideas about the role of geographic visualization in generating a societal response to top-down inaction on 
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changing climate by testing methods and evaluating the effectiveness of geographic information-based tools for developing 3D 

scenes within a participatory process. The engagement process took place within an Australian coastal community where 

residential development and infrastructure are vulnerable to flooding, sea level rise and storm surge. This research employed 

and assessed multiple visual methods including geographic visualization to illustrate the impacts of climate change on the 

study area. Participant assessment indicated all methods employed were beneficial but 3D visualization was the most effective 

method for knowledge exchange. 

South West Climate Change Portal: using internet knowledge sharing and novel visualisations to 
engage community with climate science 

Birgita Hansen1, Chris Pitfield2, Andrew MacLeod1, Dora Novak3, Kellie Nilsson4, Peter Dahlhaus1, Helen Thompson1  

1. Federation University Australia, Mt Helen, VIC, Australia 

2. Corangamite Catchment Management Authority, Colac, VIC, Australia 

3. Colac Otway Shire, Colac, VIC, Australia 

4. Glenelg Hopkins Catchment Management Authority, Hamilton, New Zealand 

The South West Climate Change Portal is a collaborative project between a regional university, two catchment management 

authorities and 10 municipalities in south west Victoria, Australia. This internet portal provides access to relevant and unique 

climate change-related information to support knowledge sharing among communities, agencies and regional organisations. 

The portal has been developed with several key principles in mind: ease of access, intuitive navigation, novel visualisation of 

climate data, enabling ‘citizen science’ and community engagement, and interoperability (dynamically combining data from 

multiple sources). The portal combines both a spatial element, allowing geographic searching and filtering of data, and a 

thematic element, including climate change documentation and imagery. 

Spatial information is provided as raster and vector layers representing the climate change impact on, and vulnerability of 

natural assets (e.g. waterways and soils). Simple layer comparisons and sliders are used to illustrate spatial and temporal 

variability of these assets across four timeframes (2030, 2050, 2070 and 2090) and two greenhouse gas concentration 

trajectories (RCP 4.5 and 8.0). Complementary spatial data (e.g. current 1 in 100 year flood mapping, administrative boundaries 

and infrastructure assets) are simultaneously visualised to provide insights for adaptation and mitigation planning and 

reporting. Thematic information includes single-source publishing of planning documents for addressing climate change. 

Tools for crowd-sourcing data, imagery and other information, to encourage citizen science and build a community knowledge 

base to inform future planning and policy development are also incorporated. 
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How should the tourism industry respond to climate change impacts and changing tourism patterns? 

Nina Dhirasasna1, Susanne Becken1, Char-Lee McLennan1  

1. Griffith University, Nathan, QLD, Australia 

The impacts of climate change, such as extreme weather events, can negatively affect tourism destinations and divert tourists. 

Thus, it is important for destinations to understand how tourists perceive climate change. However, there is limited research on 

how travelling from one place to another influences tourist perceptions. We explore how tourist mobility influences the 

timeframes under which tourists perceive adverse events to occur and their levels of concern about their occurrence at the Gold 

Coast, Australia, and globally. Cognitive optimism and other cognitive biases are explored to explain differences in tourist 

perceptions of climate change. 

In 2015, a total of 397 surveys were collected from domestic and international tourists at the Gold Coast. Non-parametric tests 

showed that tourists perceived that ten different climate change impacts would occur sooner and at a greater magnitude 

globally compared with the Gold Coast. Participants also expressed greater concern about faraway places than the place of 

survey (the Gold Coast). Thus, tourists displayed both spatial and temporal biases towards events that seemed further away. 

Several key variables influenced perceptions of climate change, including direct experience with events, gender, and 

parenthood, confirming earlier research in the area of risk perceptions of climate change.   This research contributes to the 

theory of cognitive bias and risk perceptions by providing evidence that tourists who travel and change location adopt a spatial 

bias similar to that which has been found for local residents in earlier studies. 

Approaches for building capacity and learning with 

practitioners 

The contribution of professional organisations to adaption: capacity building and certification 

Fabian Sack1, Tom Davies2  

1. Sustainably Pty Ltd, Dulwich Hill, NSW, Australia 

2. Climate Change Special Interest Section, Environment Institute of Australia and New Zealand, Melbourne, VIC, Australia 

The Environment Institute of Australia and New Zealand (EIANZ) focuses on special issues by constituting Special Interest 

Sections including one focused on Climate Change (CCSIS). The CCSIS has two key objectives: to build professional capacity to 

respond to climate change and to develop a commensurate certification scheme. The Learning to Adapt program is the 

capacity building part which complements the Certified Environmental Practitioner, Climate Change Specialism, the first 

certification program for climate change practitioners in Australia and New Zealand. Certified practitioners have demonstrated 

a range climate change related proficiencies underwritten by strong governance arrangements to ensure that the Scheme 

remains effective and fair. 

Since 2014 Learning to Adapt has evolved into an action-learning program being delivered through a collaborative partnership 

with government, universities, industry groups and NGOs. Learning to Adapt is run over three full days of intensive 
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collaborative learning with opportunities to apply learning with peers and supported by an on-line learning platform. The 

course participation is acknowledged by universities and through three different of industry schemes. Almost 100 professionals 

across NSW, Victoria and Queensland have now completed the course. Their feedback indicates a very high level of satisfaction 

with the course and its learning outcomes. Sixteen organisations have benefitted from adaptation action facilitated by course 

participants. Learning to Adapt is featured in the Australian Government’s National Climate and Resilience Strategy, which 

recognises that it has become the most continuous and longest running course relating to climate change in Australia. 

What, how and why do adaptation practitioners want to be informed? 

Heather Stevens1, Kate Nairn1  

1. Office of Environment and Heritage, Sydney South, NSW, Australia 

Are you trying to put out a message about climate adaptation? If so, do you know what your audience wants? Do they really 

know they want? How do they want to hear it? 

The NSW Office of Environment and Heritage recently hosted over 300 participants in workshops across NSW to talk about the 

AdaptNSW climate portal, and how people could be better supported to use the information.  The workshops teased out from 

participants: 

 How is climate change relevant to your work? 

 Who are you working with and why? 

 What types of information do you want? And, 

 How can we better support you? 

This presentation will go through some of the more surprising findings, and discuss how the Office of Environment and 

Heritage are now addressing these needs. This presentation will be of interest to anyone who wants to improve how and why 

they are communicating research, programs or ideas in climate adaptation and science.  It will also be of interest to those who 

want to better understand how to incorporate climate change into their work program. 

Rethinking climate adaptation planning: turning awareness into action 

Peter R Day1, Wayne Meyer2, Mark Siebentritt3  

1. Peter R Day Resource Strategies, Eden Hills, SA, Australia 

2. University of Adelaide, Adelaide, SA, Australia 

3. Seed Consulting, Adelaide, SA, Australia 

This presentation will give reflections from experienced climate adaptation planners based on their experiences, reading and 

conversations. It will summarise some features of climate adaption planning particularly in an NRM regional context, it will 

present learnings from early attempts to put theory into practice, and it will suggest priorities for future efforts. 

Planning for the future is always uncertain and often complex. Planning for adaptation to climate change is no different in that 

sense, but it has some additional characteristics to manage as well. The most important characteristics include the uncertainty 
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about how mankind will influence emissions or mitigation, the uncertain consequences of any given future climates for 

societies, economies and the environment and the fickleness of public attitudes, values and beliefs about climate change. 

Effective planning for adaptation to a changing climate requires a suite of traditional, modified and new approaches. 

Foundation recommendations include the need to consider a range of different futures and plan a number of alternative 

pathways, the need to be clear on what to monitor to determine when key decision points are approaching, and take action 

now on matters requiring an immediate response.  Ancillary recommendations include: 

 build the capacity to make transformational changes, if and when required, 

 understand the limited role of climate vulnerability assessments, 

 focus engagement on key decision-makers and their advisers, 

 focus the scope on strategic responses for high-priority themes, within a triple bottom-line, regional landscape 

context, and 

 ensure plans are rooted in the values of regional communities. 

Local government climate change mentor pilot project 

Shane Gladigau1  

1. Department of Environment, Land, Water and Planning, Melbourne, VIC, Australia 

What we tried to achieve 

In response to barriers facing local government on climate change, a strategic intervention by the Victorian Government was 

the employment of three Local Government Climate Change Mentors for a two-year pilot project (2014-2016). 

The Mentor project aimed to: 

 Provide practical information, assistance and advice to Victoria’s local government sector to support effective climate 

change risk management, strategy development and action and help embed climate change thinking in to day-to-

day business and across whole-of-council. 

 Build stronger relationships and links between the state government, local government sector and relevant experts to 

influence and enable innovative strategies and action. 

 Provide a conduit for local government into state government policy development (e.g. Victoria’s Climate Change 

Framework and the development of the second Victorian Climate Change Adaptation Plan). 

How we made it happen 

The activity phase of the pilot is to be completed by end of June 2016. Based on the identified need for the pilot and extensive 

consultation by the mentors, four key priority actions were implemented: 

 Training and capacity building for senior executives and CEOs of councils. 

 Information hub (refreshed www.climatechange.vic.gov.au website) 

 Acting as a conduit into state government policy making 

http://www.climatechange.vic.gov.au/
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 Communications and engagement strategies to underpin the above 

 What the presentation will cover 

 A discussion on barriers facing local government in tackling climate change 

 The mentor pilot project as a strategic state government intervention 

 Key insights gained along the way 

 Evidence of how the mentor program created positive change 

Engaging the next generation of adaptation researchers: a review of past and current practice 

Tayanah O'Donnell1  

1. Canberra Urban and Regional Futures, Bruce, ACT, Australia 

Engaging early career researchers and scholars in fields like adaptation research is important to ensure the continuation of 

knowledge capacities. This presentation will detail the history of the Australian Climate Change Adaptation Research Network 

for Settlements and Infrastructure early career research program, and discuss initial survey feedback results. 

Adaptation – the regional approach: insights from Victoria 

Ali McArthur1, Fiona Silke1, Robert Turk2  

1. Loop and Co, Richmond, VIC, Australia 

2. Arup, Melbourne, VIC, Australia 

Adaptation work in Victoria is progressing rapidly with funding from the State Government to support local governments 

released in rounds over the last couple of years. A shift towards regional collaboration between councils is emerging with 

incentives included in funding applications. There are many benefits to working this way, with the context specific nature of 

adaptation (both regional impacts and cumulative consequences at local level), knowledge sharing opportunities and 

similarities in form and function between local governments. By sharing the lessons learned from two Victorian Government 

funding regional projects: Barwon South-West Councils and Gippsland Councils, Loop and Arup have observed some key areas 

of focus and benefits for the regional approach. These include: 

 Where the rubber hits the road: championing assets managers 

 Supporting the most vulnerable: community service champions 

 The regional business case – impacts shared are impacts halved 

 Presenting to executive – what, how and why 

 Level of engagement – officers, managers and executive – where is best? 

 Promotion and regional sharing of knowledge 

Lessons from this presentation can be applied to local governments in other States, promoting collaboration and holding 

potential for a reduction in resource intensiveness for State Governments. 
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Monitoring and evaluation for climate change related adaptive risk management by Australian 
Coastal Councils 

Supriya Mathew1, Chi Truong2, Stefan Trueck2  

1. Charles Darwin University, Darwin, NT, Australia 

2. Macquarie University, North Ryde, NSW, Australia 

Most Australian councils currently have climate adaptation plans, though there is no uniformity in the way adaptation actions 

have been planned, implemented or monitored. Monitoring and evaluation (M&E) is an important step in climate adaptation 

decision-making and is an ongoing process.   M&E is not straightforward as adaptation actions can range from being simple 

initiatives to complex inter-related actions. The main challenges in M&E include: attributing a benefit to a specific adaptation 

action, manage uncertainty in climatic impacts especially at the local level, unavailability of common metrics and baselines, 

multiple/varying foci of projects (e.g. projects focussing on multiple issues such as adaptation and mitigation or climatic 

impacts and non-climatic priorities; projects with different adaptation framing) and the assessment of adaptation initiatives 

with long term benefits, but planned within short to medium term evaluation cycles. This paper demonstrates monitoring and 

evaluation with the help of a few case study examples and covers i) adaptation projects at the council level (before and after 

implementation of a project); ii) adaptation projects/programmes with multiple objectives at various scales (e.g. mitigation 

objectives, other developmental objectives) and iii) adaptation projects that use different methods for valuation (e.g. cost 

benefit analysis, quadruple bottom line/triple bottom line assessment). 

Risk Assessment to inform Coastal Adaptation: how well are we doing?     

David Wainwright1, Danielle Verdon-Kidd1  

1. University of Newcastle, Callaghan, NSW, Australia 

The adaptation of coastal settlements to rising sea levels, storm surge, erosion and low land flooding in coastal areas is a 

challenge for coming decades. In Australia, much of the risk is borne by Local Councils who have front line responsibility for 

land use planning and manage considerable infrastructure and assets.    A Council’s decisions need to be defensible. Their 

predicament is unenviable, given the degree of uncertainty as climate change evolves and political pressures which must be 

balanced. It is important that Councils have access to a sound and accepted method for assessing the risk posed by sea level 

rise so appropriate decisions can be made regarding how and when to adapt   NCCARF is developing a Coastal Climate Risk 

Management Tool that will assist Councils in making defensible decisions in the face of future climate change.  The research 

being reported here has looked at the way coastal vulnerability, impact and risk assessment studies have been undertaken in 

Australia over the past decade, using a sample of more than 30 projects.   We ask: "How well do we do risk assessment?" with 

reference to the International Standard for Risk Management (ISO 31000).  Using guidance from past experience and insights 

from targeted interviews at a few locations of particular interest around the coast, we have subsequently formulated a 
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framework for undertaking coastal risk assessment, noting the importance of clearly establishing, a priori, the risk context and 

robust stakeholder engagement.  We then recommend a suite of techniques for risk identification, analysis and assessment. 

A valuation framework for coastal adaptation to sea level rise 

Stefan Trueck1, Supriya Mathew2, Chi Truong1  

1. Macquarie University, North Ryde, NSW, Australia 

2. Charles Darwin University, Alice Spring, NT, Australia 

Coastal erosion is an important but also a difficult problem to tackle. The complexity lies in the need to incorporate non-market 

value, e.g. of a beach, and the need to implement the optimal strategy for each adaptation measure and the need to 

incorporate intangible effects. We provide a framework to quantify the net present value (NPV) of different adaptation 

strategies to alleviate the impacts of coastal erosion caused by sea level rise in a local area. We consider three adaptation 

measures: retreat, beach nourishment and sea wall. For each measure, we find the optimal implementation of the measure so 

as to maximize the benefits generated from the beach and the rent of land and housing stocks, net of the cost required by the 

measure and the loss of land and structures that are eroded. A multi-criteria method is applied at the end to incorporate social 

values into the cost benefit analysis framework. 

The business case for climate change adaptation: lessons from the public and private sector of 
coastal regions in Australia 

Zsuzsa Banhalmi-Zakar1, Robert Hales1, Alex Lo2, Andreas Chai1, Emma Whittlesea3, Tapan Sarker1, Katrina Kelly1, Chris 

Fleming1  

1. Griffith University, Southport, QLD, Australia 

2. The University of Hong Kong, Hong Kong 

3. Plymouth University, Plymouth, United Kingdom 

Through consultation with NCCARF, stakeholders from across Australia expressed the need for guidance on how to mount the 

business case for incorporating adaptation into projects and overall organizational strategy. This presentation offers some 

answers, by reporting on the successful experiences of corporations and local governments in coastal regions of Australia. The 

study, funded by NCCARF, aimed at documenting how business cases were initiated, planned, calculated, completed and 

presented to internal and external decision-makers. 

Cases were selected based on a criteria that included, for instance, the level of integration of adaptation into core business, 

consideration and costing of adaptation options, value return to the wider community, employment of collaborative 

approaches, and monitoring. Outcomes of the study provide useful information and practical advice to a range of stakeholders, 

including adaptation, climate change or sustainability champions in local governments and businesses, company directors, 

consultants, investors, financiers and the insurance industry. The research outcomes were incorporated into the CoastAdapt 

tool, a coastal climate risk management tool of NCCARF. 
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Problems and prospects for moving forward on financing climate change adaptation 

Zsuzsa Banhalmi-Zakar1, Dan Ware1, Susanne Becken1, Ian Edwards1  

1. Griffith University, Southport, QLD, Australia 

There is an increasing recognition of the need to identify new mechanisms to finance climate change. Adaptation finance is a 

sub-set of broader climate finance, and refers to public and private sector financing from national, regional and international 

sources for climate change adaptation actions. The vast gap between current adaptation finance and estimated costs of 

adapting to future climate change, globally and in Australia is well recognised. This paper presents findings from a recent 

research project investigating financing of climate change adaptation in Australia. A review of the literature shows that whilst a 

range of mechanisms exist to finance projects that mitigate climate change, finance mechanisms that target adaptation are far 

less common. Thus, the aim of the empirical part of the study was to explore the reasons for limited action in Australia, and 

prospects for moving the adaptation finance agenda forward. Twenty key stakeholders, representing experts at senior 

management or executive levels from all levels of government (including state treasuries), insurance and reinsurance 

companies, banks, superannuation funds, large corporations, and consultants specializing in climate change and sustainability, 

were asked to describe what adaptation finance means to their organisations and where barriers and potential opportunities to 

engage in financing may lie. Our results show that while there is willingness to form meaningful partnerships to finance 

adaptation actions, actual interaction between public and private sector is limited. Some mechanisms, used to finance 

mitigation initiatives are described as they could potentially be extended to finance climate change adaptation in Australia. 

Coastal sediments compartments project and climate change 

Bruce Thom1, Nick Harvey2, M Eliot, N Harvey, C Woodroffe, A Short, C Sharples, David Rissik3  

1. University of Sydney, Sydney, NSW, Australia 

2. University of Adelaide, Adelaide, SA, Australia 

3. Griffith University, Gold Coast, QLD, Australia 

As one of a set of research projects designed to support NCCARF’s Coast Adapt, a team of coastal geomorphologists have been 

tasked with undertaking a national review of coastal sediment compartments. The project builds on early work conducted by 

the same team in association with Geoscience Australia that has defined compartment boundaries at two scales, primary and 

secondary. The purpose of the project is to supply end users, such as local councils, with background information on the 

dynamic nature of shoreline change as related to the availability of sediment within a compartment. The team has selected 

secondary scale compartments for analysis. Over 300 compartments will be assessed. Information provided for each 

compartment within each state and the Northern Territory should guide users as to possible direction of shoreline change out 

to 2100. The information will highlight matters users should take into consideration with respect to landform type, sediment 

transport and sediment budget conditions. This will be a useful background where and when more detailed survey and 

modelling is needed to assess risk. Each compartment will be assessed against a level of sensitivity to shoreline change based 

on potential changes in its sediment budget over time. This assessment will offer further understanding of the vulnerability of 

the Australian coast under climate change. 
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Talking climate: how the CoastAdapt online forum supports adaptation 

Simon Torok1, Paul Holper1, Anne Leitch2, Steve Webb2  

1. Scientell Pty Ltd, Parkdale, VIC, Australia 

2. NCCARF, Parklands Drive, Southport, QLD, Australia 

CoastAdapt is a coastal climate risk management tool developed by NCCARF that provides practical guidance on how to 

manage the risks from climate change and sea-level rise, together with the associated physical, social and economic risks. 

Extensive consultation with practitioners throughout 2015 found a strong demand for peer-to-peer learning and advice 

through an on-line forum such as a community of practice, incorporating case studies of good adaptation policies and activities 

(as well as what didn’t work), and access to a panel of independent experts. Engagement, collaboration and cooperation, for 

which the forum is one mechanism, are seen as vital for successful adaptation to climate change. 

NCCARF has constructed and trialled the CoastAdapt online forum which was launched in April 2016. The user-driven forum 

includes discussions posted on a wide range of topics relating to climate change and adaptation, news items and short feature 

articles. The forum includes regular sessions with a panel of adaptation experts who respond to user questions and initiate 

related discussion. There is active moderation of the forum to encourage participation, respond to questions and maintain 

compliance with the site’s expected behaviours. 

This presentation will describe the consultation process that led to establishment of the forum, summarise the promotion that 

has been undertaken, discuss the uptake and use, and describe and demonstrate the site. We will also describe the lessons – 

positive and negative – that we have learnt in establishing and running such a forum. 

Communicating coastal risk to local communities 

Nathan Quadros1  

1. CRC for Spatial Information, Carlton, VIC, Australia 

The Cooperative Research Centre for Spatial Information (CRCSI) has been working with a number of partners in Australia and 

the Pacific to better communicate the impact of sea level rise to coastal communities. Local communities have demonstrated a 

need for customised maps and web tools to better understand the impacts of sea level rise for their climate change planning 

and management. With partners, the CRCSI has developed easy-to-use web tools to enable communities to interact with 

different sea level rise scenarios.These Dashboards use industry leading big data analysis to dynamically generate inundation 

models based on both predicted and user generated sea level rise scenarios. Analytics for building, land and road infrastructure 

can then be dynamically generated without the need for intensive manual effort or analysis. The combination of intuitive, easy-

to-use visualisations with dynamic analytics, driven by the use of a cloud platform provides capabilities that have not previously 

been available for climate change projects. These web tools provide a scalable, repeatable solution that can deliver the same 

climate change outcomes at scale for a fraction of the cost and effort associated with more traditional approaches. The ability 

to dynamically generate localised exposure statistics for varying sea level scenarios has changed the communication of coastal 

resilience projects. 
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Risk and uncertainty 

How we are integrating climate risk 

Jessie Ablett1, Alianne Rance2, Fiona Silke2  

1. Baw Baw Shire Council, Drouin, VIC, Australia 

2. Loop and Co., Melbourne, VIC, Australia 

With much discussion of integrating or embedding climate risk amongst Victorian councils of late, and many projects 

attempting the feat, Baw Baw Shire in South East Victoria seeks to share its experiences. 

In a regional council cluster project with 4 other councils, we have worked to understand how best to make ‘adaptation’ an 

easy, everyday consideration for our staff. We understand that the key climate hazards for our council are: reduction in rainfall, 

increasing bushfire frequency and intensity, increased heat extremes, and increase intense rainfall leading to flooding. These 

hazards increase major indirect risks for us such as landslip. Through a series of process changes within the organisation, and 

supplementary training to support staff, we feel that we are making progress towards building the resilience of our 

organisation, the services we deliver and optimistically, our community. 

Through this presentation, we explain what, how and why we changed the following processes to consider climate risk and how 

we taught staff to implement these changes: 

 Review of policies and strategies to include climate risk where possible; 

 Adopt a clear adaptation policy statement; 

 Include consideration of climate risk in new project proposals; 

 Include climate risk in risk checklists for staff; 

 Including climate risk in business planning templates for Directorates; and 

 Integrate actions into InterPlan for staff direction. 

Communicating dangerous knowledge, key points for engaging with end users 

Celeste K Young1  

1. Victoria University, Melbourne, VIC, Australia 

Engagement in adaptation is a specialised field that requires being able to communicate different levels and types of risk, to 

diverse end users, in a way that is empowering. This requires not only specialised understandings of the risks themselves but 

also how people communicate and responses to risk. How things are communicated and by whom, is as important as the 

information being conveyed.  

This presentation will outline some of the key lessons learnt to date from engagement practitioners who communicate risk in 

the area of adaptation and also natural hazards. It will explore what has worked, what hasn’t and why.  It will outline some of 
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the challenges facing practitioners in this field and look at what is being done to overcome these; as well as providing key 

points for practitioners undertaking work in this area. 

It will outline why communicating dangerous knowledge is not a simple transaction, but a negotiated space where trust and 

common understandings provide the foundation for action. 

Perceptions and responses to extreme heat and heat warnings in regional South Australia and 
Victoria 

Susan Williams1, Scott Hanson-Easey1, Monika Nitschke2, John Nairn3, Chris Beattie4, Graeme Wynwood4, Peng Bi1  

1. The University of Adelaide, Adelaide, SA, Australia 

2. SA Health, Adelaide, SA, Australia 

3. Bureau of Meteorology, Adelaide, SA, Australia 

4. SA State Emergency Service, Adelaide, SA, Australia 

Background: Extreme heat warnings are being implemented across Australia to advise the public about impending hot weather 

and how to protect their health. One of the challenges for implementing heat warnings relates to the size and climatic diversity 

within jurisdictions, as warnings need to be appropriate for different regional heat exposures and levels of acclimatisation. 

Another important element in planning is understanding how public responses may be influenced by local contextual factors, 

experiences, and attitudes to heat. This includes the capacity of individuals and communities to take preventive actions, and 

how this may be constrained by limited resources, infrastructure or services.  

Aims: To examine public responses to extreme heat and heat warnings in regional locations and to identify potential barriers to 

adaptation. 

Methods: A cross-sectional telephone survey of households in non-metropolitan South Australia and Victoria.  

Results: The results indicate a high level of awareness and self-efficacy in managing extreme heat, and a high level of recall of 

heat warnings and heat health messages. Heat warnings were generally considered to be appropriate to the conditions and 

were taken seriously. However, the effect of warnings on behaviour change may be limited, as people frequently report that 

they already know what precautions to take in the heat.  

Conclusions:  It may be important to evaluate the content and delivery of heat health messages, and to consider strategies to 

avoid warning complacency. Our findings also suggest that segmented communication techniques to key groups may be 

appropriate in promoting heat health messages 
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Is my house resilient to extreme weather events? 

Henrique F Togashi1, Tom Davies1  

1. Edge Environment, Manly, NSW, Australia 

Extreme weather events such as hailstorms, cyclones, flood and bushfire are natural or man-made disasters that can cause 

significant economic loss in an affected region. Changes to landscapes due to expansion of urban areas and predicted climate 

change provide new challenges for Australia to mitigate the impacts of catastrophes. 

The Building Resilience Rating Tool 5.0(BRRT5.0) is designed to help individual’s and community’s improve their ability to 

withstand impacts from extreme weather events. The BRRT5.0 is a simple model that rates resilience of buildings and houses to 

hailstorms, strong winds, tropical cyclones, flood and bushfire. Model inputs consist of building materials including roof, 

ceiling, walls, floors, windows and others. The BRRT provides an overall resilience rating along with the level of exposure to 

extreme weather events events, the level of material vulnerability, and a list of materials that need replacement or attention. 

The tool aims to provide educational information regarding the resilience of buildings to catastrophe events. The BRRT5.0 will 

be used in the Property Resilience Exposure Program(PREP) which is intended to foster a ‘win-win’ situation for local 

governments, communities, individuals, and the insurance industry. The PREP will identify areas where homes are at greater 

risk than others due to issues such as changing hazard profiles, poor design and building controls. This serves to identify 

homes that may require high priority mitigation and intervention in order to reduce the potential impact of the hazard on that 

community, and, by lowering the risk profile, put downward pressure on risk premiums. 

Operationalising and responding to the uncertainty of climate change 

Fiona Silke1, Ali McArthur1, Burke Renouf2, Hartmut Funfgeld3  

1. Loop and Co, Footscray, VIC, Australia 

2. Environment unit, City of Greater Geelong, Geelong, VIC, Australia 

3. School of Global, Urban and Social Studies, RMIT University, Melbourne, VIC, Australia 

Communicating and acknowledging the uncertainty of climate change, while also engendering action is a balancing act. There 

are many academic articles out there that eloquently outline a process for responding to climate change while acknowledging 

uncertainty (Hallegate and Dumas n.d., Stafford Smith et al 2011, Jones et al 2013 and Fünfgeld 2012). However, most of these 

articles are useful, but dense, and can be difficult for council staff to interpret and operationalise. 

This paper outlines the training approach developed between City of Greater Geelong and Loop and Co, which acknowledges 

the uncertainty, but is simplified for the application in local government decision making. 

The key to understanding how to respond to climate change and its uncertainty is to understand and acknowledge: 

1. A decision’s objectives 

2. The investment time frame of the decision 

3. Ease by which direction of the decision is changed. 
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These three considerations, provide staff vital direction on how climate change should be considered within their decision. The 

paper outlines the characteristics of decisions, their relationship to climate change, and case studies outlining the usefulness of 

the process. 

1. Stafford Smith, M. Horrocks, L. Harvey, A. and Hamilton, C. 2011, Rethinking adaptation for a 4°C world, in 

Philosophical Transactions of the Royal Society A, 369, 1934, 196–216  

2. Jones, R. Young, C. Handmer, J. Keating, A. Mekala, G. and Sheehan, P. 2013, Valuing adaptation under rapid 

change, NCCARF accessed at: 

https://www.nccarf.edu.au/sites/default/files/attached_files_publications/Jones_2013_Valuing_adaptation_under_rap

id_change.pdf  

3. Hallegate, S. and Dumas, P. n.d. Adaptation to climte change: Soft versus hard adaptation, OECD accessed at: 

http://www.oecd.org/env/cc/40899422.pdf  

4. Fünfgeld, H. 2012, Local climate change adaptation planning: a guide for government policy and decision makers in 

Victoria. Melbourne: Victorian Centre for Climate Change Adaptation Research (VCCCAR). 

Adapting water in changing climate 

SA Water’s approach to climate resilience 

Grace Jennings 

No abstract 

Building climate resilience: an adaptation decision framework for the Australian urban water 
industry 

Nicola Nelson1, Christine Turner1, Greg Greene2, Robert Humphreys3, Aleksy Bogusiak4, Eleanor McKeough5, Jennifer Bartle-

Smith6  

1. Sydney Water, Parramatta, NSW, Australia 

2. Formerly WaterNSW, Sydney, NSW, now Environment & Heritage Protection, Brisbane, QLD, Australia 

3. Auriga Consulting, Perth, WA, Australia 

4. Coliban Water, Bendigo, VIC, Australia 

5. Melbourne Water, Melbourne, VIC, Australia 

6. Water Services Association of Australia (WSAA), Docklands, VIC, Australia 

Adaptation to the extreme climate and weather events experienced in Australia and New Zealand has already cost the urban 

water industry millions of dollars. To address the changing climate effectively, it is essential that the water industry build 

climate resilience into their long term planning and decision-making processes. Seventeen Australian urban water utilities 

through the Water Services Association of Australia collaborated to produce the first National Climate Change Adaptation 

Guidelines for the water industry. Integrating climate change decision-making, particularly in terms of vulnerability and risk 
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assessment and adaptation planning, into ‘business as usual’ processes is a key premise underpinning the guidelines. The 

guidelines outline a transformative decision making process structured around a central climate change adaptation decision 

framework. They draw upon the extensive experience of the water industry, identify current best practice and provide clear 

principles to guide the industry toward an organised, pragmatic and defensible approach to adaptation. The guidelines are 

designed to assist water utilities with all stages of the adaptation process, from initial appreciation of the issues, through to the 

implementation and monitoring of response actions. Importantly, they also consider inter-dependencies with other utility 

sectors, such as energy and telecommunications providers. While these guidelines do not attempt to analyse the science, they 

do recognise that the impact of climate change may vary significantly from region to region across Australia and New Zealand.  

Step change in surface water supplies and adaptation measures 

Sue Murphy 

No abstract 

Water security in a changing climate for small island states: case study Easter Island  

Ron Cox1  

1. ACCARNSI Civil and Environmental Engineering UNSW, Sydney, NSW, Australia 

Easter Island (Rapa Nui to locals) is isolated in the eastern Pacific Ocean about 4 and 5 hours flying time east of and west of 

Papeete and Santiago. The island is a triangle shaped land mass of 166 square kilometres with three major extinct volanic 

forms at each apex - the highest peak being 507m above sea level. 

Like many small island states Rapa Nui depends on groundwater for safe drinking water. 

Various groundwater hydrogeological studies have been undertaken. Average annual rainfall varies from 1100 mm/yr on 

the  coast to 1500 mm/yr on the higher slopes. After allowances for evapotranspiration rainfall recharge of the groundwater 

aquifer is estimated to be 270 to 400 mm/yr or a total across the island of 3200 to 4700 litres/sec of which the majority flows 

to the coast.  The central water supply for the main town of Hanga Roa (33 litres/sec) is drawn from 4 wells near the coast that 

are only recharged by a small surface area of the island. The water supply which is already under stress is susceptible to climate 

change affecting rainfall and evapotranspiraion (in combination can result in annual and/or seasonal reductions in available 

water) as well as sea level rise resulting in salt water intrusion. 

Contamination of the groundwater from "black wells" throughout Hanga Roa creates an extreme risk if with climate change this 

pollution were to reach the supply wells. 

Adaptation actions include (i) drilling new wells for supply, monitoring and evaluation (ii) advanced groundwater computer 

modelling (iii) removal of "black wells" and replacement with septic tank/gravel/infiltration wetland systems. 
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Adaptation at the farm-scale 

Climate change in context: farmer perspectives on adaptation 

Electra Kalaugher1  

1. Landcare Research, Hamilton, Waikato, New Zealand 

Dairy farms are dynamic systems, constantly adapting to the biophysical, social and economic environments in which they 

operate. This study represents the second step in an integrated assessment of adaptation options for six temperate, pasture 

based dairy farms under different climate change scenarios. Based on interviews with the decision-makers on six farms from 

different regions of New Zealand, it provides farmer perspectives on how climatic risks are positioned within the broader 

context of continuous change and development. Climate change is seen as only one of a wide range of risks and these 

experienced farmers place particular emphasis on risks that may limit their adaptive capacity, such as regulatory risks and those 

associated with management and staff capability. They also share strategies for increasing the resilience of their farming 

systems, including buffering the system, increasing diversity and flexibility, planning in time and space and building social 

capital. 

Dairy businesses for future climates 

Brendan Cullen1, Marg Ayre1, Dan Armstrong2, Matt Harrison3, Nicole Reichelt1, Gillian Hayman4, Monique White4, Rachel 

Brown4, Warren Mason4, Richard Rawnsley3, Ruth Nettle1, Ruth Beilin1, Cathy Phelps4  

1. The University of Melbourne, Parkville, VIC, Australia 

2. D-ARM Consulting, Warragul, VIC, Australia 

3. Tasmanian Institute of Agriculture, Burnie, TAS, Australia 

4. Dairy Australia, Southbank, VIC, Australia 

The Australian dairy industry has been on an intensification pathway over recent decades, utilising higher levels of inputs to 

produce milk, however this pathway has been questioned in light of projections for warmer and more variable future 

climates.  ‘Dairy Businesses for Future Climates’ was a transdisciplinary research project that investigated the opportunities and 

trade-offs between dairy farm systems in future climates.  Integral to the project’s success was the interaction between 

biophysical, economic and social research teams and regional working groups (RWGs) consisting of industry representatives in 

the target regions: Fleurieu Peninsula; central Gippsland; and north-west Tasmania.  The RWGs identified a case study farm and 

three contrasting development options representing relevant systems that ‘Intensify’ (increased stocking rate and off-farm 

resources), ‘Simplify’ (reduced stocking rate and off-farm resources) or ‘Adapt’ (re-organise current resources) the case study 

farms.  Climate change was predicted to reduce profitability of all options in all regions, but farmers were generally confident to 

adapt.  Climate change appears to be some impediment to intensification, but it is likely that a range of development options 

will be implemented depending on the farms' unique resources, skills and goals.  Intensify options were also considered more 

stressful and threatened by the withdrawal of the social license to operate due to animal welfare concerns and environmental 
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issues.  Results highlighted that systems changes to align with projected changes in climate (such as Adapt options) or Simplify 

the production system are realistic alternatives to the long term trend for intensification for dairy businesses in future climates. 

Can a free range piggery adapt to climate change  

Kaylene Parker2, 1  

1. Greenvalley Free Range Piggery, Albany, WA, Australia 

2. South Coast Natural Resource Management, Albany, WA, Australia 

Climate change poses a serious risk to the profitability and viability of a free range piggery.  The risks of climate change to the 

viability of the business can be examined through a risk assessment model. 

The risk assessment model includes an analysis of climate scenarios from the Bureau of Meteorology. Within the analysis 

climate thresholds relevant to the business can be assigned.  For a piggery these include temperature above 30 degrees, an 

increase in the number of hot days in a row and increased temperature variability.  The impacts of these climate thresholds are 

real – including increased piglet mortality, sow death, reduction in fertility. The risks identified will have a serious and real 

impact on the profitability of the business. 

Baring these risks in mind, options and strategies for adaptation are explored and factored into a business planning 

model.  This includes asking questions such as when does the business start to adapt, how and what are the costs of these 

options? 

From a NRM Planner perspective the risk analysis model highlights the opportunity for industry groups and planners to work 

together. There is a need to ensure that industry groups and farmers have access to climate information that is easily 

assessable, useable and can be incorporated into the risk assessment process. This can then facilitate real discussions on 

adaptation options that can be incorporated at a business planning level.  

Who owns the water? 

William Peirson1, Eliza Mooring1  

1. Civil & Environmental Engineering, University of New South Wales, Sydney, NSW, Australia 

Variability in Australian rainfall is a principal challenge in the management of water and viable agricultural enterprises. 

Evaporation is key cause of water loss from farm dams. However, the associated costs can be a barrier to adoption. Recent 

studies using floating, clean, recycled material on open water bodies have demonstrated the potential to reduce evaporation by 

seventy percent at near zero cost. 

Surveys were conducted with agricultural leaders and farmers to identify the socio-economic barriers preventing the adoption 

of evaporation mitigation practices. Farmers’ primary concerns during drought are stock welfare and maintaining stock levels; 

objectives greatly challenged by lack of water and feed. All farmers recognised the significance of evaporation. The concept of 

mitigating evaporation was warmly welcomed but practical demonstration must be achieved for adoption. The survey also 

exposed the following major concerns: 
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 Government amalgamations have resulted in a disappearance of extension services increasing the barriers to 

innovation adoption. 

 The principal concerns regarding evaporation mitigation were establishment costs, practical large-scale 

implementation, maintenance costs and longevity of material. 

 Water ownership is a fundamental concern. Farmers will not invest in evaporation infrastructure until clarity 

regarding who rightfully owns the water is achieved. 

 Increasing Australia’s agricultural water supply will require substantial development and industry adoption lead time to 

prepare for drought. Leaders saw potential in dam water security providing a well distributed water network, enabling greater 

land management and utilisation of grazing areas. The ownership of water is the principal barrier to implementation of 

evaporation mitigation. 

Carbon sequestration potential of priority revegetation activities in Eyre and Yorke Peninsula 
landscapes under a changing climate 

Trevor Hobbs1, Andrew Freeman1, Andy Sharp1, Stuart Collard2  

1. SA Department of Environment, Water & Natural Resources, Adelaide, SA, Australia 

2. Greening Australia, Adelaide, SA, Australia 

To restore and conserve the unique and diverse ecosystems of Eyre and Yorke Peninsulas both regions have adopted a 

collaborative, landscape-scale planning approach to biodiversity conservation.  This process has identified important 

biodiversity assets and developed strategies for their future care and maintenance.  Several open woodland and mallee 

vegetation communities have been identified as important assets for regional conservation goals. 

Targeted revegetation is part of WildEyre’s and Southern Yorke Peninsula’s integrated strategies to restore the extent and 

functionality of these plant communities.  While these revegetation activities may be designed for ecological benefits, they also 

have the potential to provide co-benefits to the community and individual landholders through the sequestration of 

atmospheric carbon dioxide and access to carbon markets.  Estimates of carbon sequestration rates from targeted revegetation 

activities in the region can assist planners and landholders to evaluate the potential economic value of these new assets 

through carbon markets. 

To guide future landuse planning and investment decisions spatial-temporal models of carbon sequestration from revegetation 

have been recalibrated for priority vegetation communities in both regions.  Maps of estimated carbon sequestration rates 

from potential targeted revegetation activities at 25 and 45 years of age have been generated under historic climatic 

conditions.  Models have also been used to explore the likely impact of several climate change scenarios on carbon 

sequestration, plant mortality and vegetation structure across both regions. 
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Adaptation planning and governance 

Planetary boundaries and our urban future 

Barbara Norman1, Will Steffen2  

1. University of Canberra, Canberra, ACT, Australia 

2. The Australian National University, ACT, Australia 

The planning and development of cities and their expanding regions is a complex task, without adding a changing environment 

to the mix. Urbanisation has reached unprecedented levels with over 60 per cent of the global population living in cities. 

Importantly most of the megacities will be in the global south. Less understood is that the United Nations has identified that 

close to half of the world’s urban dwellers reside in relatively small settlements of less than 500,000 inhabitants, ‘while only 

around one in eight live in the 28 mega-cities with more than 10 million inhabitants’. The urban context will therefore be a shift 

to an urbanising global south characterised by an increasing number of mega cities, a declining rural population and many 

people still living in smaller settlements. Collectively our urbanising world will place enormous pressures on our global 

environmental systems. This presentation argues that the concept of ‘planetary boundaries’ in defining a ‘safe operating space’ 

provides an overarching global framework for guiding urban development in terms of monitoring aggregate impacts on the 

global environment. In essence, the planetary boundaries approach embodies the ‘think global, act local’ dictum. ‘Planning 

within planetary boundaries’ will therefore be a highly valuable future context for land use planners to better understand the 

impacts of urban systems on the global environment and the scale of urban adaptation necessary to build a long term 

sustainable future. 

The role of sub national and city governments in achieving national targets for emission reduction 
and adaptation to climate change 

Tom Roper1  

1. Climate Institute, Southbank, VIC, Australia 

 Most of the Australian debate on climate change focuses on the national picture whether on our targets or how we respond 

through adaptation. 

This is despite our past experience and that of countries such as the USA and Canada which demonstrate the role that sub 

national and city governments can play in developing effective policies and programmes. Five years ago, coincidently or not 

with the Carbon price, most States retreated from previous policies despite the fact that the Premiers' had been the original 

sponsors of Professor Garnaut's Report. A number decided that even the subject of 'climate change' was not to be considered 

and that existing policies on emissions and adaptation would be abandoned or changed. Policies relating to native vegetation 

were also impacted. 

However more recently States Governments have shown a renewed interest in what they can aim for and achieve, the need for 

for better planning for resilience, the impacts on regions and industries within their boundaries, and the role vegetation policy 

will play in the future. 
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This paper is aimed at updating our knowledge of State actions and performance, describing opportunities for national and 

regional best or better practice and borrowing from international examples of what can be achieved. A sample question may be 

whether Australia needs 7 or 8 different policies on issues such as sea level rise or native vegetation protection/removal.       

South Australia's adaptation program - next steps 

Lauren Burton1  

1. Department of Environment, Water and Natural Resources, Adelaide, SA, Australia 

In 2012, the State Government released its climate change Adaptation Framework, Prospering in a Changing Climate: A Climate 

Change Adaptation Framework for South Australia. The Framework established processes for building partnerships, 

incorporating adaptation in all decision-making and actively participating in national and international activities. It also 

supported the delivery of relevant, high-quality science to inform an adaptive management approach to building resilience and 

adaptive capacity. 

The South Australian approach is unique because it brings together the government, business and industry, environmental and 

community sectors at a local, regional scale to measure impacts of climate change and identify actions. There are 12 Regional 

Adaptation Plans to develop with five already completed. 

Implementation of Regional Adaptation Plans will create challenges and opportunities for the State. The SA Government is 

supporting implementation through the continued partnership approach with regional organisations. The partnership with the 

Local Government Association of South Australia is focussing on overcoming barriers to integrating climate change adaptation 

into organisational decision making. 

The next stage of implementation will be an assessment of all regional adaptation plans into a whole of state strategic 

approach. The Action Plan will provide a framework for priority adaptation actions by government, mainstreaming adaptation 

into agency decision making. Areas of focus will include key issues highlighted in regional adaptation planning processes, 

including water resources management; industry adaptation and economic transition; vulnerable citizens; community and 

emergency services; and planning, development and infrastructure, including green infrastructure and coasts. 

A longitudinal look at adaptation by NSW local government 

Denise Anderson1, Suzanne Dunford2  

1. Local Government NSW, Sydney, NSW, Australia 

2. Office of Environment & Heritage, Sydney, NSW, Australia 

The adaptive capacity of an organisation is known to determine the extent to which it is able to make well-informed, long-term 

decisions that will make it more resilient to the impacts of climate change. Since 2007, the Office of Environment and Heritage 

and Local Government NSW have worked collaboratively to empower NSW Local Government with tools and information they 

need to minimise the impacts of climate change in their local communities. 

This presentation will detail the findings of the 3rd survey of NSW Local Government organisations since 2009, which shows 

that adaptive capacity across the sector is increasing, evidenced by the increased number of risk assessment processes and 
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adaptation plans, growing needs for sophisticated climate change data and tools, and the inclusion of climate change 

adaptation in strategic policy documents. It will also outline some of the collaborative adaptation projects that have been 

supported through the Building Resilience to Climate Change contestable grants program. 

Brisbane's Q100 flood risk assessment: lessons for cross-level adaptation governance 

Peter Tangney1  

1. Flinders University, Adelaide, SA, Australia 

Brisbane City Council (BCC) has used hydraulic/hydrologic models to inform flood risk management policy for almost four 

decades. These models are used to derive Development Control Levels that dictate where and what types of development are 

within acceptable flood risk levels on the Brisbane River floodplain. Until 2014, Development Control Levels were explicitly 

dictated by so-called ‘Q100’ flood risk levels. The derivation of flood models and associated Q100 levels for Brisbane requires 

important pre-emptive assumptions about the operation of the Wivenhoe Dam. This dam is a dual purpose public asset 

requiring State government and its agencies to prioritise between flood risk and water resources in a zero-sum game of climate 

risk management. The assumptions made by BCC therefore require an understanding of State government’s priorities 

concerning the relative importance of these competing climate risks. Evidence from Queensland’s Commission of Inquiry into 

the flooding events of 2011 has shown that the assumptions made by BCC regarding the management of Wivenhoe Dam were 

incorrect at the time of the 2011 floods. Indeed, the Commission’s report suggests that, not only have BCC and State 

government been working at cross-purposes in relation to the city’s climate risk management, BCC has continually avoided 

making precautionary assumptions concerning the operation of the Dam in order to maximise urban development in 

Brisbane's floodplain. This case-study demonstrates the conflicting priorities that can arise across levels of government when 

managing climate risks, as well as the propensity for policymakers to disguise important political decisions within supposedly 

impartial technical evidence. 

Does climate impact regional governance? 

Suzanne Dunford1, Liesl Laker1, Melinda Hillery1  

1. NSW OEH, Sydney, NSW, Australia 

As climate affects multiple systems, addressing climate vulnerability requires systemic, coordinated responses, with input, 

agreement and collaboration of multiple stakeholders. As part of the NSW Government Enabling Regional Adaptation (ERA) 

process, Office of Environment and Heritage (OEH) is assessing place based vulnerabilities and responses; enabling regional 

scale consideration of climate projections and related impacts on government service planning and delivery. 

This presentation will outline the Western Enabling Regional Adaptation project, which is currently engaging representatives of 

NSW government agencies and local governments, using tacit local knowledge to identify and capture opportunities to build 

regional resilience. It will explore the role of regional governance in adaptive capacity, and potential ways that regional 

governance might be impacted in western NSW. 
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Getting ready to adapt 
A framework for designing community-based climate change adaptation interventions in rural 
coastal communities 

Nicholas D Metherall1, Geoffrey Dews2  

1. Department of the Environment, Campbell, ACT, Australia 

2. Global Change Institute, University of Queensland, Brisbane, QLD, Australia 

This paper proposes a framework for designing and monitoring community based climate change adaptation interventions in 

rural coastal contexts. The framework is based on experience obtained from a sample of food security development 

interventions. In each of the case studies there was minimal national or regional coordination of climate change actions to 

guide the practitioners and community partners. The framework was designed to fill this gap by guiding interventions and 

reducing the risk of maladaptation. The paper provides insights from lessons learned through experience managing trade-offs 

between conservation and economic development amidst a context of climate vulnerability. The framework design is based on 

practitioners’ experience in three unique projects in the Asia-Pacific. The framework provides mechanisms to utilize both local 

knowledge and contemporary science. This paper is presented through a conceptual process map that can be readily used in 

the development context. The framework draws on quantitative evidence and qualitative experience centred on issues faced in 

the coastal areas of the Asia-Pacific region. The map displays the stages of planning and action, which can be used to design 

and implement cost-effective interventions which leverage community participation. In order to tailor planning and action to 

the specific rural coastal context, the process map draws on a range of criteria. Through the map, interventions may deliver 

multiple outcomes including food security, environmental/conservation management and climate change adaptation against 

measurable indicators of success.  

Applying science-based targets concepts to adaptation and resilience: valuing the costs and benefits 
of uncertainty  

Gareth Johnston1  

1. Commit to Action / We Mean Business, CDP, Sydney, NSW, Australia 

Science Based Targets (http://sciencebasedtargets.org/) a framework developed in a collaboration between CDP, the UN Global 

Compact, WRI and WWF, have proven a successful approach within climate mitigation with some 114 large corporations 

committing to set a SBT to the UNFCCC through NAZCA to COP21. Heralded by the US Government and Christiana Figueres as 

a fundamental driver of change, SBTs are currently relatively unknown, emergent at best, ill-defined and perhaps too novel in 

the adaptation and resilience domains. However with post COP21 programme and scope alignment becoming a reality for 

regulators, governments and industry, the author proposes that proxy SBTs should be developed as a benchmark for 

measuring action. The author tempers his enthusiasm by exploring how scientific uncertainty is communicated and seen by 
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non-science actors suggesting much more needs to be done if corporate horizon planning is to shift from months to decades. 

A shift in perception might also shift the perceived value of adaptation science to business unlocking new research 

opportunities, consulting and practices.  

Reducing population growth as an adaptation tool 

Jenny Goldie, Jane O'Sullivan  

Affiliation  

The Intergovernmental Panel on Climate Change (IPCC) states that anthropogenic greenhouse gas emissions are “driven 

largely by economic and population growth” (AR5). Indeed, all the IPCC's scenarios that achieve under 2oC warming assume 

low population growth. Lowering or ending population growth would also make it easier for societies to adapt. Modelling 

found that even a modest acceleration of fertility decline would negate climate change impacts on food security in Ethiopia. 

Unexceptional floods in Pakistan and elsewhere are exacting an ever greater toll, simply because more people are living in their 

path. With fewer people, the strain could be eased on fresh water, forests and fisheries. Globally, population growth has 

accelerated since 2000 due to neglect of family planning programs, and through pronatalist propaganda, making the IPCC’s 

more desirable scenarios less attainable. Millions of women suffer unwanted pregnancies, rendering them and their children 

more vulnerable to extreme events and food insecurity. Meeting their reproductive needs is inexpensive – the political barriers 

could be lessened by acknowledging the benefits in climate discourse. But to date this is lacking. In Australia, scenario analyses 

from Beyond Zero Emissions (BZE) Stationary Energy Plan to CSIRO's Australian National Outlook failed to consider the 

enormous benefits that would accrue from a lower population path. Global analyses of food, water and energy security have 

been similarly negligent. Addressing population growth does not compete with any other climate or development programs, 

but increases the effectiveness of all of them. It deserves to be included among the suite of solutions. 

Knowledge for adaptation 
The challenge of democratising adaptation knowledge in natural resource management  

Lilly Lim-Camacho1,Veronica Doerr 2 , Barton Loeche 1 , Talia Jeanneret 1 

1 CSIRO, Kenmore, QLD, Australia 

2 CSIRO, Black Mountain, ACT, Australia 

Effective climate change adaptation relies on the knowledge and skill contributions of a diversity of roles – 

scientists/researchers, practitioners at a range of levels and policy-makers. While scientific knowledge, and the scientific 

method behind it, are crucial for solving many of the world’s pressing problems, such as climate change, there is increasing 

acknowledgement that other forms of knowledge have an equitable contribution to make to the development of solutions. 

Democratisation of knowledge is the idea of valuing and utilising different types of knowledge in addition to scientific 

knowledge. Through a process of shared learning applied in the context of the project AdaptNRM, we demonstrate how the 

contributions and limitations of different types of knowledge and skill sets for understanding and addressing climate 

adaptation are recognised, valued and as such democratised. We share our insights into how deep engagement can change 

the direction of adaptation knowledge, with the resultant potential for changing the magnitude of its value. But the process of 

https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2791#affiliation_1281
https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2791#affiliation_1282
https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2791#affiliation_1281
https://yrd.currinda.com/event/1060/convenor/abstracts/stage/69/abstract/2791#affiliation_1281
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democratisation is not easy. Challenges lie in changing the culture of valuing knowledge, establishing trust, meeting 

contrasting needs, and deepening collaboration in order to co-produce knowledge. Addressing these challenges presents us 

with the opportunity of unlocking the value of adaptation science – with democratisation of knowledge as a key. 

Big data and adaptation governance 

Donovan Burton1  

1. Climate Planning, Samford Valley, QLD, Australia 

Planning for the impacts of climate change is a complex issue. Solutions can only be driven through informed decision-making 

and to date there is little evidence to suggest that this is occurring in any meaningful way in most of the cities around the 

world. For local and city governments managing climate change is complex and fraught with challenges associated with 

resource constraints, community buy-in, legal risks and political positioning. Overcoming these challenges requires and 

adaptation governance approach. 

This paper presents an innovative adaptation governance assessment tool, with empirical results from over 50 cities across four 

Australian States.  Drawing on "big data" information analytics the climate change adaptation governance tool presented in this 

paper is about the core system that supports adaptation actions. It includes institutional arrangements, resource allocation, 

executive and interdepartmental support, inclusion in strategic planning, financial planning and any other activity that will 

enable climate change adaptation to be mainstreamed into a city council’s activities. The paper shows how information 

analytics can inform re-insurance and other risk management systems. 

The process allows decision makers at the municipal level to take stock of where they are at in regards to climate change 

adaptation and compare and contrast via a range of filters. Think of the process similar to climate change adaptation 

genomics.  Like genomics in the sciences the process created by Burton allows the organisation to identify areas that may 

experience future shocks, identify markers that require modification and help local governments and organisations transition 

towards mainstreaming adaptation. 

Exploring ‘best case’ and ‘worst case’ projections of Australian rainfall and temperature for risk 
management of climate change this century 

Michael Grose1, James S Risbey1, Aurel F Moise2, Robert Colman2, Stacey Osbrough3, Jonas Bhend4, Craig Heady3, Louise 

Wilson3, Tim Erwin3  

1. CSIRO, Hobart, TAS, Australia 

2. Bureau of Meteorology, Melbourne, VIC, Australia 

3. CSIRO Oceans and Atmosphere, Aspendale, VIC, Australia 

4. MeteoSwiss, Zurich, Switzerland 

Climate projections are a key part of the climate adaptation research toolbox. The most likely direction and magnitude of 

change under a given emissions pathway can strongly inform adaptation plans. Also, robust decision making using a risk 
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management approach needs to consider ‘low-probability, high-impact’ (or ‘worst case’) outcome, as well as the ‘best case’ 

outcome as well. The range of results from a set of climate models can be used to indicate the range of possible climate 

changes for a given emissions pathway, and the Climate Futures tool can be used to explore this*. Additionally, it is useful to 

use various other lines of evidence such as physical theory to explore limits to change. This exploration may suggest changes 

outside the range of models, or alternatively we may be able to narrow the range of results from climate models. 

Here we examine key lines of evidence regarding temperature projections for Australia, and rainfall projections for southern 

Australia to explore limits to change, and define some best and worst cases. Analysis of climate sensitivity suggests that 

temperature changes above and below the modelled range are possible, and analysis of atmospheric circulation features 

suggest that we can reduce the current range of projected rainfall change. We outline these limits and discuss what they mean 

for climate adaptation planning. 

* See: www.climatechangeinaustralia.gov.au 

Influence of sea surface temperature on tropical cyclone Yasi: a simple sensitivity study 

Sally Lavender1  

1. CSIRO, Aspendale, VIC, Australia 

Tropical cyclone Yasi was one of the most powerful tropical cyclones (TCs) to impact the Queensland coast since records began. 

Prior to Yasi, the sea surface temperatures (SSTs) in the Coral Sea were higher than average by 1-2°C due to a La Nina event. 

We will discuss the results of a simple sensitivity study to analyse the influence of these increased SSTs on the resultant track, 

size and intensity of TC Yasi. 

The Weather Research and Forecasting (WRF) model is forced using reanalysis and observed SST data over the period 31st 

January to 4th February 2013. The ability of the model to simulate TC Yasi is evaluated. The model is able to closely simulate 

the correct track, with the modeled landfall occurring within 50 km and 3-hours of the observed event. SST anomalies of 

between -4°C and 4°C are applied in 1 degree increments to the SST data, forming a set of nine simulations. The influence of 

these SST anomalies on a number of variables is assessed. An increase in SST results in an increase in intensity, precipitation 

and destructiveness of the storm, however there is little influence on track. Decreases in SSTs result in an increase in the radius 

of maximum winds, although the radius of gale-force winds decreases. These results, as well as limitations of this study, will be 

discussed. 

LiDAR-based flood mapping for optimal rice varietal cultivation 

Luigi Toda1, 2, John Colin Yokingko2, Enrico Paringit3, Rodel Lasco2, 4  

1. Crawford School of Public Policy, Australian National University, Canberra, ACT, Australia 

2. Oscar M. Lopez Center for Climate Change Adaptation and Disaster Risk Management Foundation, Inc., Pasig City, Philippines 

3. Disaster Risk and Exposure Assessment for Mitigation Program (DREAM) Program, University of the Philippines, Quezon City, Philippines 

4. World Agroforestry Centre, Los Banos, Laguna, Philippines 

http://www.climatechangeinaustralia.gov.au/
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Lowland rice cultivation is the main source of staple food for the Philippines1. It is mainly found in floodplains where prolonged 

and deep floods are commonly experienced, destroying crops and affecting rice farmersʼ  productivity. This 

study demonstrates the use of Light Detection and Ranging (LiDAR) technology for producing detailed flood inundation maps 

for optimal rice varietal cultivation and how these maps can assist flood prevention and agricultural adaptation. Four zones 

were proposed. The flood-tolerant varieties and those that are tolerant to stagnant flooding are highly recommended in Zone 1 

where both depth and duration exceed the threshold values set in this study, meaning flood conditions are least favourable for 

any existing traditional lowland irrigation varieties. The study emphasizes that a decline in yield will be possible as cultivation 

areas for traditional irrigated lowland varieties may decrease over time due to increasing flood extents and longer 

submergence periods. This decrease in yield may be prevented by growing varieties most suitable to the environment as 

prescribed in the rice zone classification. More than one of the flooding conditions can ensue in any particular flood-prone 

environment, which makes it is desirable to develop rice varieties that possess a combination of tolerance traits for flood-prone 

areas. Apalit is naturally lowland but the need for medium to deepwater rice varieties might potentially thrive for any flood 

scenario as some parts of the municipality already suffer stagnant inundation of at least a month during excessive rainfall 

events.  

Mapping tourism stakeholders’ weather and climate information systems in Fiji and the emerging 
concept of climate literacy 

Johanna Nalau1, 2, 3, Susanne Becken1, 3, Steve Noakes1, 3, Brendan Mackey1, 2  

1. Griffith University, Southport, QLD, Australia 

2. Griffith Climate Change Response Program , Griffith University , Southport, QLD, Australia 

3. Griffith Institute for Tourism , Griffith University, Southport, QLD, Australia 

Tourism is inherently dependent on the weather and climate and the sustainability and resilience of tourism is greatly 

enhanced by providing tailored climate services to tourism sector stakeholders. In particular, climate services need to integrate 

standard weather forecasts, with early warning systems, seasonal forecasts and long term projections of climatic changes - 

based on both scientific and traditional/local knowledge in order to meet the information needs of the sector. Recognising the 

climatic vulnerability of tourism in small island states and marine environments, this research collected information on the 

weather and climate information systems of tourism stakeholders in Fiji. A total of 20 interviews were undertaken with public 

and private sector operators and providers of climate services in Fiji. The results show a variety of weather and climate 

information systems in use, which differ between stakeholders depending on users’ lifeworld including professional 

responsibility, level of climate literacy, and information and digital competency. Understanding these diverse weather and 

climate information systems is necessary in order to better target different stakeholder groups within the tourism sector and 

their needs for climate services. Especially in the context of small island developing states (SIDS), more focus needs to be on 

the inclusion of traditional, local and scientific knowledge as information sources for climate change adaptation. 
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Possibilities for adaptation to weather and climate extremes in central Argentina: drought impacts 
on agricultural production 

Marta G Vinocur1, Monica B Wehbe2, Roberto A Seiler1, Iván E Tarasconi2  

1. Agricultural Ecology/Agrometeorology, Universidad Nacional de Río Cuarto, Río Cuarto, Cordoba, Argentina 

2. Economy, Universidad Nacional de Río Cuarto, Rio Cuarto, Cordoba, Argentina 

Agricultural production in Argentina, one of the main food producers' countries in the world, is affected by inter-annual and 

inter-seasonal climatic fluctuations and extreme events. These events cause high variability in crop production affecting the 

economy at the regional and national level. Cordoba province, in the centre of Argentina, is the first national producer of 

peanut, maize and soybean. This study aims to understand the variability of droughts and its effects on agricultural production 

and to identify the opportunities for and obstacles to adaptation to drought in the southern region of Córdoba province. 

Drought indices, regional crop production and yield trends were used to understand the behaviour and impacts of drought. 

Through ethnographic research involving semi-structured household survey with open and close questions, focus groups 

discussions and in-depth interviews, coping strategies currently used to manage climate risk were identified. Changes in the 

planting date, crop mix, crop type, and the use of crop insurance and climate information were mentioned in most of the 

cases. Other stressors like market behaviour, fiscal and economic policies changes, etc. were also identified as additional 

threats. Although these strategies and significant technological improvements (no-till, precision agriculture, and the 

introduction of new crop varieties resistant to pests and diseases) were applied to agricultural production, increase yields and 

reduction of yields variability could not be achieved in the face droughts. The analysis underscore the necessity for new and 

advanced strategies to attain stable food production, improve food quality and preserve agriculture ecosystems health. 

Refining Australian region tropical cyclone projections 

Sally Lavender1, Kevin Tory2, Harvey Ye2, Tony Rafter1  

1. CSIRO, Aspendale, VIC, Australia 

2. Research and Development, Bureau of Meteorology, Melbourne, VIC, Australia 

Decision-makers require high quality projections of future tropical cyclone (TC) behaviour, especially coastally impacting TCs 

due to the damaging effects of these systems. However, recent international TC projection studies returned contradictory 

results on future changes in TC activity, with some showing increases and others decreases in TC numbers both globally and in 

the Australian region. As a consequence our confidence in projections has been set back. It is now clearer than ever that the 

scientific community must investigate why there are these differences. In order to progress we require a greater understanding 

of the processes controlling TCs in both observations and models to improve confidence in projections. 

 This presentation will provide an overview of work undertaken to improve our current understanding of TCs in the Australian 

region. Results based on a detailed analysis of TC formation environments and track characteristics will be presented. A subset 

of CMIP5 models with realistic TC climatologies and processes has been selected, enabling the production of better informed 

TC projections for the Australian region. Details of these refined projections will be presented. It is hoped that this will lead to 
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reduced uncertainty and greater confidence in TC projections, which would have the potential to greatly benefit environmental, 

social and economic risk assessment and adaptation planning. 

Regional scale rainfall extremes in a convection-permitting stretched grid model simulation 

Tony Rafter1, Marcus Thatcher1, Kim C Nguyen1  

1. CSIRO, Aspendale, VIC, Australia 

Heavy rainfall events are of great interest due to their significant impacts on many parts of the economy, community and 

natural systems. Projections of heavy rainfall at regional scales are crucial for adaptation planning for infrastructure, 

agriculture, and disaster risk management sectors, amongst others. 

Whilst projections of rainfall from global climate models (GCMs) can provide useful information at large scales, it is well 

understood that GCMs are limited in their ability to represent the processes that produce rainfall extremes, and so this 

information is of limited utility at catchment and station scales. In order to better represent rainfall extremes it is desirable to 

resolve the processes that cause heavy rainfall through use of convection-resolving or convection-permitting models. 

We demonstrate the ability of a convection-permitting model – the non-hydrostatic CSIRO Cubic Conformal Atmospheric 

Model (CCAM) run at 2km resolution – to produce a realistic climatology of heavy rainfall events over domains covering the 

Sydney area and south-east Queensland. Simulations were performed for the period 1980-2012, with the external forcing 

provided through spectral nudging towards the ERA Interim reanalysis. Output was then compared to the Australian Water 

Availability Project (AWAP) 0.05 degree gridded rainfall data set. 

While these model results are promising for the present day, we will discuss ongoing work to benchmark modelled rainfall 

extremes against station data, and to identify the best configuration for downscaling from imperfect GCMs for the purposes of 

producing climate projections for use in impact assessments. 

Stubble incorporation as an adaptation option for mitigating climate change impacts on water use 
and crop yield of four winter crops in eastern Australia 

De Li Liu1, Bin Wang, Fiona Scott, Ian Macadam, Bob Martin  

1. NSW DPI, Wagga Wagga, NSW, Australia 

Crop residues returned to soils can improve soil quality and productivity through favourable effects on soil properties. We used 

APSIM to explore the possibility of implementing stubble incorporation farming practices for mitigating impacts of climate 

change on water use and crop yield of 4 winter-crops in eastern-Australia. Simulations of crop development, growth and 

production of wheat, barley, canola and chickpea under various stubble management practices were driven by current climate 

and statistically downscaled climate data from 28 CMIP5 GCMs (RCP4.5 and RCP8.5) for the period 1900-2100. Soil water 

balance, water-use and water-use-efficiency (WUE) were analysed to scope their relations to the effects of stubble 

incorporation and impacts of climate change for developing adaptive strategies for mitigating negative impacts of climate 

change. The results showed that increasing future temperature has the effect of shortening crop growth duration. Together 

with projected future rainfall decreases, the effect on yield could be decreases by 10-15% for wheat and barley, 3-5% for canola 
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and 2% for chickpea under future climate change in eastern Australia. However, 100% stubble incorporation could change the 

crop yield from a decrease to an increase of 3-6 % for wheat and barley. Further analysis showed that greater crop 

transpiration was the major advantage seen under stubble incorporation. Water use efficiency in wheat and barley was also 

increased significantly under stubble incorporation due to reduced soil evaporation and surface runoff. Therefore, stubble 

incorporation can be an effective adaptation option for mitigating impacts of climate change on winter crops through 

improving WUE 

The BRRT 5.0 method: how to measure natural disaster resilience of your house 

Henrique F Togashi1, Tom Davies1  

1. Edge Environment, Manly, NSW, Australia 

The increase in the scale and frequency of extreme weather events predicted by current climate change projections, and 

significant changes in the landscape driven by urban growth, demand new solutions to improve residential building capacity to 

withstand natural disasters. The Building Resilience Rating Tool 5.0(BRRT5.0) is a tool created to rate the resilience of buildings 

and houses to hailstorms, strong winds, cyclones, flood and bushfire. 

We present in this work the detailed BRRT5.0 model formulation. The resilience rating is associated to the product of the 

following multiplying factors: 

 the probability of a specific hazard occurring at a particular location greater than a threshold severity that would 

damage a given building element, 

 the percentage of damage to a building element is calculated from data provided in the Building Resilience 

Knowledge Database, 

 a moderating factor associated with the design (such as roof pitch) or the condition of the dwelling, 

 the cost of replacement of a given building element, and 

 the building element area percentage related to a defined standard building 

The BRRT5.0 also outputs the rate of exposure to catastrophe events, the rate of material vulnerability, and a list of materials 

that need replacement or attention. 

The tool can be applied to a single residential dwelling or multiple addresses. It can be used to create hazard profiles and 

identify dwellings that may require high priority mitigation or intervention in order to reduce the potential impact of a natural 

hazard event on a community. 

The effect of climate on different stages of citrus phenology affecting yield and quality 

Tahir Khurshid1  

1. NSW DPI, Dareton, NSW, Australia 

Phenology can be defined as the initiation or termination of programmed developmental stages responding to cues from day 

length, light and temperature.  The length of phenological stages may vary from season to season because of season to season 
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differences in weather conditions, particularly temperature.  The impact of temperature is encapsulated in the heat unit 

concept.  Most variability in phenology is accounted for by variability in the time taken to accumulate a certain number of heat 

units using upper and lower temperate thresholds.  Therefore, different phenological stages during the growth cycle of citrus 

tree is affected by the extreme temperatures if the range is out of the optimum limits.  In the last few years certain 

phenological stages such as flowering, fruit colour, fruit sunburn and fruit maturity has been affected due the unexpected rise 

in temperatures. The data on the effect of climatic conditions on different phenological stages is presented with special 

reference to climatic extremes in recent years.  All these changes can ultimately affect the values chains. 

Trend analysis of extreme climatic events and impact on wheat productivity in south-west, Western 
Australia 

Matthew Peck1, Afshin Ghahramani1  

1. Agriculture, CSIRO, Canberra, ACT, Australia 

It is of major concern that climate change will be associated with an increase in extreme events, in recent years there are 

evidences of an increase in the frequency and intensity of such events. To confirm this, a trend analysis of historical extreme 

events was undertaken using case studies. We also examined the likely impact of climate extremes on wheat production in the 

near future (2030). Extreme climate events were determined using Climate Extreme Indices (CEIs) adapted from the Expert 

Team on Climate Change Detection Indices (ETCCDI). Biophysical examination of wheat productivity was conducted through 

applying a GCM data set projected for 1991-2010, downscaled by a quantile matching (QM) technique, to APSIM and 

comparing the output with simulated historical production. Changes to the occurrence and intensity of extreme climatic events 

have occurred when evaluating the output data to the defined CEIs. An increase in extreme maximum temperatures, a decrease 

in minimum temperatures and an increase in rainfall variability have been observed in the last decade. Extreme event intensity 

is expected to decrease as frequency increases in South-West, Western Australia. Wheat yield at a relatively high rainfall site 

(Katanning, WA) projected to return a higher yield compared to the baseline due to decreasing extreme event intensity 

projected for 2030 (RCP: 8.5, GCM: GFDL-CM3, downscaled by QM). However, the annual wheat yield trends for both 

simulations, historical and projected climate for 2030, are expected to decrease annually through time as a result of the 

changing intensity and frequency of extreme climatic events. 

Health risks of increasing water salinity and potential adaptation strategies in climate change 
vulnerable coastal Bangladesh  

Mohammad Rahman1  

1. Griffith University, Nathan, QLD, Australia 

Background and aim: Saltwater intrusion into freshwater resources in low-lying countries including in coastal Bangladesh is an 

emerging environmental problem. More than 35 million people in coastal Bangladesh are currently affected, a figure which is 

projected to grow further with the projected climate change and sea level rise. However the evidence on health risks of 

increasing salinity in water is scarce and this research aimed to generate relevant evidence.  

Methods: A cross-sectional study was conducted during May-June 2014 in a rural coastal sub-district of Bangladesh. Data on 

salt consumption, blood pressure (BP) and salinity of potable water sources from 253 participants aged 19-25 years included in 
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this analysis. A linear regression method was used to examine the association between water sources and salt consumption, 

and water salinity exposure categories and systolic (SBP) and diastolic BP (DBP) level.  

Results: Mean salinity level in water sources (817mg/L) was high above the Bangladesh standard for salinity level (<600mg/L) 

and tube well water showed significantly higher salinity level than pond water (p=0.02). The estimated value for overall 24-hour 

urinary sodium was 2.8 g/day (SD± 0.7), which was well above the WHO recommended level of <2g/day. Multivariable linear 

regression analyses identified that compared to the low water salinity exposure category(< 600mg/L), those in the high water 

salinity category(> 600mg/L), had statistically significantly higher SBP (B 3.35, 95% Cl 0.66, 6.05; p=0.015) and DBP (B 2.85, 

95% Cl 0.40, 5.30; p=0.023). Conclusions: Our research shows that elevated salinity in drinking water is associated with an 

increase in salt consumption and BP in young coastal populations. Given the likely exacerbation of salinization of freshwater 

and vulnerability of many low-lying countries including Bangladesh due to climate change and sea level rise, promotion of 

preventative and adaptation strategies through dietary interventions along with low saline drinking water must be a priority in 

similar settings. 

Is a Physical Activity Transaction (PAT) data management / exchange process a sustainable concept? 

Peter N Evans1  

1. Echo Credits, Redcliffe, WA, Australia 

Is a Physical Activity Transaction (PAT) data management / exchange process a sustainable concept?  However first off, it has to 

be explained briefly, what is a  Physical Activity Transaction(PAT) Data Management / Exchange processes? This is defined as 

process whereby an individual does some form of physical activity and thus gains points or code for those physical activity 

actions and thus in turn, an individual can then exchange / transact their points / codes for some form of reward within a 

business / community context.  A (PAT) process has many advantages, which can help both an individual and earth become 

sustainable. For instance, a (PAT) process can help eliminate climate change scenarios from developing within our world at 

present. While a (PAT) process can also help alleviate obesity issues, engage community safety concerns, and enhance mental 

health / well-being concepts within our world, at present. This proposition will discuss the many benefits of a (PAT) process. 

While also investigating who / what is involved for a (PAT) process to become successful, in attaining a sustainable outcome, 

for both individuals and the earth. 

Legal geography and coastal climate change adaptation: the Vaughan litigation, New South Wales, 
Australia 

Tayanah O'Donnell1  

1. Canberra Urban and Regional Futures, Bruce, ACT, Australia 

The recognition of law as both a potential driver of and a barrier to coastal climate change adaptation is well documented. The 

impacts of a rapidly changing climate to the Australian coast include environmental and property damage arising from 

increased frequency and severity of coastal weather events, including storm surge, coastal erosion and coastal flooding. Coastal 

management policy and planning laws are relied on to manage these impacts and competing interests in the Australian coast. 

When impacts of a global phenomenon are operationalised at the local scale and in a culturally significant place such as the 

Australian coast, it opens a rich field from which both the constitution and construction of law in place can be explored. This 
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presentation builds on a paper published in Geographical Research, and explores these tensions as they were performed in the 

Vaughan litigation revealing a construction of the Australian coast as place.  

Managing cultural heritage sites under a changing climate: contrasting case studies in Chile 

Andrea Ortega Esquivel1  

1. The University of Melbourne, North Melbourne, VIC, Australia 

Given its great latitudinal extension and steep altitudinal gradients, cultural heritage and landscapes found along the length of 

Chile are outstanding. However, this valuable and diverse heritage has been continuously suffering from exposure to 

environmental threats -both natural and human-made-, and in the context of global climate change its vulnerability is 

increasing rapidly. 

There are currently six sites declared World Heritage Site by UNESCO in Chile, they all have a cultural character and there are 

two representative examples in the List of the Intangible Cultural Heritage. These sites and cultural expressions are 

representative of the vernacular heritage, where its values “embody intangible richness (…) representing the full integration of 

its architecture in the landscape and environment” (UNESCO, 2000); productive landscapes located in “hostile environments” 

where it is possible to see the “vulnerability of the structures and the impact of recent earthquakes” (UNESCO, 2005); and 

“unrivalled” cultural landscapes that “established a powerful, imaginative and original tradition of monumental sculpture and 

architecture” (UNESCO, 1995). 

In this context, alongside the tangible aspects of bioregional change, will be important changes in the non-material culture, 

which informs and reflects human settlements patterns. In other words, the fundamental values and expression of current local 

communities and its relationship with its territory will be transformed. Thus, how these forces can be met is challenge that 

should be addressed by communities and also by local governments, planners, conservationists and by interdisciplinary groups 

of specialists. 

Pliscoff, P., Arroyo, M. T. K., & Cavieres, L. (2012). Changes in the main vegetation types of Chile predicted under climate 

change based on a preliminary study: Models, uncertainties and adapting research to a dynamic biodiversity world. Anales del 

Instituto de la Patagonia, 40, 81-86. Retrieved from http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0718-

686X2012000100010&nrm=iso 

1. UNESCO (2000). Churches of Chiloe. World Heritage List. Published online: http://whc.unesco.org/en/list/971/ 

2. UNESCO (2005). Humberstone and Santa Laura Saltpeter Works. World Heritage List. Published online: 

http://whc.unesco.org/en/list/1178 

3. UNESCO (1995). Rapa Nui National Park. World Heritage List. Published online: 

http://whc.unesco.org/en/list/715/video 
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Peron Naturaliste Partnership – regional approach to coastal monitoring 

Craig Perry1, Matt Eliot2  

1. Peron Naturaliste Partnership, Mandurah, WA, Australia 

2. Damara WA, Innaloo, WA, Australia 

The Peron Naturaliste Partnership (PNP) is a group of local governments who have adopted a regional, collaborative approach 

to address climate change including monitoring and management of the coastal zone from Cape Peron to Cape Naturaliste in 

southwest Western Australia. The PNP has undertaken a number of studies to identify areas where current and future impacts 

from coastal erosion and inundation may affect natural, cultural and built assets along the PNP coast. 

A key purpose of the PNP is to facilitate effective and timely adaptive responses to climate change in the coastal zone 

(including estuarine areas). As part of a number of ongoing programs for coastal management, the PNP has developed a 

strategy for a sustainable, long-term and standardised Coastal Monitoring Program (CMP)1. 

This presentation will provide an overview of the opportunities provided by regional partnerships of local governments such as 

the PNP to undertake a co-ordinated management approach of coastal and estuarine areas. The CMP addresses the needs of 

the PNP to implement a targeted and meaningful monitoring program for the Peron-Naturaliste coastal region. It provides a 

strategy for systematic, regional physical monitoring of the beaches and coastal systems to inform and assist decision making 

with respect to ongoing coastal management, planning and adaptation. While the information provided is necessarily regional 

in scope, it is also mindful of each local government’s ongoing responsibility to manage their own coastline and prioritise their 

discrete set of management issues. 

1. Damara WA Pty Ltd. (2015) Peron Naturaliste Partnership Region Coastal Monitoring Action Plan. Prepared for the 

Peron Naturaliste Partnership. Report 245-03 - Draft B. 

Workers' perceptions of climate change related extreme heat exposure in South Australia: a cross-
sectional survey 

Jianjun Xiang1, Alana Hansen1, Dino Pisaniello1, Peng Bi1  

1. School of Public Health, The University of Adelaide, Adelaide, SA, Australia 

Background: With predictions of more frequent and intense bouts of hot weather, workplace heat exposure is presenting a 

growing challenge to workers’ health and safety. This study aims to investigate workers’ perceptions and behavioural responses 

towards extreme heat exposure in a warming climate. 

Methods:A cross-sectional questionnaire survey was conducted in 2012 in South Australia among selected outdoor industries. 

Workers’ heat risk perceptions were measured in the following five aspects: concerns about heat exposure, attitudes towards 

more training, policy and guideline support, the adjustment of work habits, and degree of satisfaction of current preventive 

measures. Bivariate and multivariate logistic regression analyses were used to identify factors significantly associated with 

workers’ heat perceptions. 
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Results: A total of 749 respondents participated in this survey, with a response rate of 50.9%. A little more than half (51.2%) of 

respondents were moderately or very much concerned about workplace heat exposure. Less than half (43.4%) of respondents 

had received heat-related training. The provision of cool drinking water was the most common heat prevention measure. A 

little more than half (51.4%) of respondents were satisfied with the current heat prevention measures. About two-thirds (63.8%) 

of respondents agreed that there should be more heat-related regulations and guidelines for working during very hot weather. 

More than two-thirds (68.8%) of respondents were willing to adjust their current work habits to adapt to the likely increasing 

extreme heat. 

Conclusions: The findings suggest a need to strengthen workers’ heat risk awareness and refine current heat prevention 

strategies in South Australia's warming climate. 

Reflecting on adaptation 
An alternative adaptation paradigm: how biological adaptation can inform societal adaptation to 
climate change 

Frank Stadler2,1, Gregory Dietl3, Luke Houghton2,1 

1. Department of International Business and Asian Studies, Griffith University, Gold Coast, Qld, Australia 

2. Griffith University, Gold Coast, QLD, Australia 

3. Department of Earth & Atmospheric Sciences, Cornell University, Ithaca, NY, United States of America 

There is an overwhelming and urgent need to adapt to the impacts of climate change now and for centuries to come. In light of 

the persistent and pervasive threat of climate change and only limited success in adaptation implementation to date, it may be 

timely to consider alternative adaptation paradigms. Current planned anticipatory adaptation theory relies to a large degree on 

the ability to predict future trends in both climate and society, and on the absence of complexity in societal interactions - 

including decision-making processes. However, it is clear that uncertainty and complexity are ubiquitous in climate science and 

societal systems. Consequently, climate change adaptation planning and implementation is riddled with wicked problems to 

which there are still few practical solutions. 

Here, we introduce a new framework for thinking about climate change adaptation inspired by evolutionary biology. Living 

organisms and entire ecosystems have the capacity to autonomously adapt to unforeseeable and uncertain changes to their 

environment across a range of time scales, from minutes and days to millions of years. In other words, they thrive despite 

uncertainty and complexity. We propose that enabling mechanisms of evolutionary and biological adaptation should also apply 

to societal climate change adaptation. 

We discuss examples of how biological adaptation can contribute to climate adaptation research and planning and outline a 

number of particularly promising research areas to encourage discussion and exploration of evolutionary and biological 

adaptation processes for interdisciplinary transfer and implementation in societal adaptation to climate change.  
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Embedding: making practice from research 

Fiona Silke1, Ali McArthur1, Hartmut Fuenfgeld2, Sarah Robertson2, Rob Turk3  

1. Loop and Co, Footscray, VIC, Australia 

2. School of Global, Urban and Social Studies, RMIT University, Melbourne, VIC, Australia 

3. Sustainability, Arup, Melbourne, VIC, Australia 

Embedding climate change considerations has been an important part of the dialogue within the Adaptation space in recent 

years. While much work is called ‘embedding’, there was limited understanding of what embedding is and how it can be 

practically implemented. So Loop and Co, a boutique adaptation consultancy, along with Arup, partnered with RMIT and 

various councils, to firstly understand the theory behind embedding and then put the theory into action.  

The RMIT literature (Turner et al. 2016) review highlighted that adaptation can be seen as a process of organisational change, 

and understanding organisational context is an important starting point (Turner et al 2015). In this context, embedding must be 

understood in light of many internal and external factors such as leadership, external conditions, organisational capabilities and 

judgement. From this research, six strategies of embedding were defined. 

Putting the research into action, Loop and Co, worked with Arup and RMIT, to apply the findings of the literature through a 

project with five Gippsland councils. Through the project we were able to test embedding strategies to investigate how the 

strategies could assist us to understand a council’s context. Further, this understanding assisted us to then develop and deliver 

a training program to assist each council to establish embed climate risk throughout their organisation. 

 This presentation outlines the key findings of the project and makes recommendations for process application to other 

councils. 

Turner, S, Fünfgeld, H and Robertson, S (2016): Strategies for Embedding Climate Change Adaptation in Public Sector 

Organisations: A Review of the Academic and Grey Literature. Melbourne: RMIT University Centre for Urban Research.  

Linking DRR and CCA: lessons from south-west pacific  

Johanna Nalau1,2,3, John Handmer4  

1. Griffith University, Southport, QLD, Australia 

2. Griffith Climate Change Response Program, Griffith University, Southport, QLD, Australia 

3. Griffith Institute for Tourism, Griffith University, Southport, QLD, Australia 

4. RMIT University, Melbourne, VIC, Australia 

The integration of DRR with adaptation is globally recognized as a rational use of resources benefiting both areas. A substantial 

theoretical literature has developed on the topic, but we still know little of implementing such integration on the ground. This 

presentation focuses on the experiences at national and agency levels in the south-west Pacific and outlines possible future 

directions to support integrated DRR & CCA policy and practice. Based on the perspectives of practitioners from Australia, 



Posters | Reflecting on adaptation 

Adaptation planning and governance 

   Climate Adaptation 2016 | Change • Challenge • Opportunity | 5-7 July 2016, Adelaide 136 

Vanuatu and the Solomon Islands, it explores the different institutional pathways and the range of constraints and enabling 

factors in integrating adaptation with DRR and EM practices. In both Vanuatu and the Solomon Islands the concentration of 

information, responsibility and actions through a single focal point was preferred rather than mainstreaming the policy agenda 

across departments and agencies. In contrast, the Australian examples take the view that spreading responsibility for CCA and 

DRR integration through mainstreaming across departments and agencies is effective in increasing whole-of-government 

approaches. Cross-cutting issues related to the lack of monitoring and evaluation mechanisms for governments, regional 

agencies, communities and NGOs to better understand the process and practice of CCA and DRR integration, and factors 

related to community resilience and its practical assessment. One key issue was the assessment of response capacity and 

capability at agency, country and regional levels. Gaining a better understanding of the current status of capacity and capability 

to respond to multiple simultaneous extreme events was deemed a core component in constructing more robust and efficient 

practice.  

Monitoring and evaluation for adaptation: reflections on practice 

Patrick Pringle1, Tanya Wilkins1  

1. UKCIP, University of Oxford, Oxford, United Kingdom 

Climate Change Adaptation (CCA) is a relatively new field, and to date the implementation of adaptation measures has been 

limited. This places even greater emphasis on understanding what works (or not), when, where, how, and why. Monitoring and 

evaluation can play a central role in this process. This paper distills key lessons from some of the most important contemporary 

CCA evaluation initiatives from across the globe, including projects and programmes in Africa, Asia and Europe. We consider 

findings from evaluation practice in different adaptation contexts, from major international programmes, to community-based 

adaptation and ecosystem-based approaches. 

This leads us to consider two questions, 1) what do these emerging lessons mean for adaptation M&E practice in Australia and 

elsewhere?, and 2) what are the key challenges that must be addressed to maximise the effectiveness of monitoring and 

evaluation? 

Our response focuses on: 

 The significance of perceptions, values and context 

 The practical application of tools and methods 

 Use of evaluation research to inform policy and practice 
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Teaching and learning about adaptation 

Ali McArthur1, Fiona Silke1  

1. Loop and Co, Richmond, VIC, Australia 

We (hopefully) now all agree that adaptation is an iterative process, one that requires learning on all scales; individually, 

organisationally and regionally. Many researchers have highlighted the social learning aspects of adaptation (Ensor & Harvey, 

2015, Fünfgeld et al., 2014, Nilsson & Swartling 2009 etc.), and certainly, through practice, collectively we are learning how 

adaptation can be undertaken. However, relaying to an organisation the importance of considering climate risk or adaptation in 

their roles is still a tough task – we are still learning how to teach. 

There is so much information available about climate change adaptation, but many people haven’t seen it, or if they have seen 

it, they haven’t read it, or if they have read it, they can’t understand it. Loop and Co sees it as our role to delve through this 

information, capturing the best approaches and then presenting back to our clients – simplified, easily accessed, and fun. 

In this presentation, we share our experience in engaging organisations on the adaptation journey. Through experiences with 

Victorian councils including; the City of Greater Geelong, the Gippsland region of councils, City of Melbourne and the Barwon 

South West region of councils, we have documented what we have learned about teaching adaptation Lessons learned through 

this experience include: 

 Change the language – framing; 

 Change the mode – websites, videos, games and workshopping; 

 Association and relevance – drawing parallels to what they know; and 

 Make it fun – always a winner. 

Working from the inside out: implementation based research 

Celeste K Young1  

1. Victoria University, Melbourne, VIC, Australia 

Implementation of research into practice and policy is one of the crucial factors for adaptation to occur.  In the past, 

implementation has been seen by many researchers as the realm of others, or a place where people need to be told what to 

do. However it has become apparent that the process of implementation starts at the beginning of the research process and 

requires working from the ‘inside out’. It is uncertain and at times volatile process which requires redefining notions of success. 

It also requires thinking of research as system of collaborative knowledge making rather than a system that produces 

knowledge. 

Using case studies and previous work undertaken with adaptation practitioners in public and private organisations, this 

presentation will discuss this process, where it starts and how it works. It will also outline the barriers facing researchers, policy 

makers and practitioners in this area and the key principals needed to build the bridge between research and practice.   
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Tool Development Partnership 
Partnering with endusers to develop CoastAdapt – the Tool Development Partnership 

NCCARF 

In developing CoastAdapt, a Coastal Climate Risk Management Tool designed to provide practical guidance on how to manage 

the risks from climate change and sea-level rise, NCCARF needed support and assistance from the wider adaptation 

community. To facilitate this interaction with potential users of CoastAdapt, we set up the Tool Development Partnership (TDP). 

The partnership has ten members, drawn from across Australia and every State. The majority are coastal local councils, 

together with representation from a small business industry body. The TDP meets regularly to provide review, guidance and 

advice on the development of CoastAdapt and to test final products. The partnership has been an outstanding success with 

partners strongly invested in the success of CoastAdapt, bringing invaluable experience and insight to shape its development. 

The partnership is being expanded for the roll out of CoastAdapt, with partners well positioned to fill the role of local and 

regional champions. 

Innovation in land use planning in the Bega Valley Shire Integrated Coastal Management Program 

Daniel Murphy1 

1. Coordinator Environmental Management, Bega Valley Shire Council 

The coast in Bega Valley Shire is arguably its greatest asset and the Council has implemented an integrated coastal 

management program that allows adaptation to the changing physical processes of the coast, and seeks to meet the present 

needs of the community and those of future generations. The program aims to preserve wherever possible natural ecosystem 

function and to plan human settlements and infrastructure so that coastal processes can operate appropriately in a climate 

changed future. 

Planned Retreat – Byron Shire Coastal Audit 

Catherine Knight1 

1. Byron Shire Council 

Since 1988, Byron Shire Council has applied coastal hazard planning provisions to development in the coastal zone. These 

provisions permit certain development in defined coastal hazard precincts until coastal hazards present a significant risk, when 

the development is ‘triggered’ for relocation or removal. Other councils in NSW have adopted similar planning approaches, as 

part of their response to projected sea level rise in combination with coastal hazards.   

An overview of the Byron Shire provisions, and the results of an audit of development at Belongil Beach, provides insights for 

practitioners considering planning controls as a tool for adapting to climate change. 
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Climate Adaptation Action in East Gippsland   

Kate Nelson1 

1. Director Community and Strategic Development, East Gippsland Shire Council 

East Gippsland is a large regional municipality located in the eastern corner of Victoria.  East Gippsland has an extensive 

coastline, significant areas of forested public land and many small communities spread across a very diverse landscape 

including reaching into the Victorian High Country. Our communities regularly experience the impact of emergency events 

now.  We understand the need to work with our communities to encourage positive and proactive approaches to respond to 

the impacts of our future climate and we are learning and developing capacity along the way.  This poster will show what is 

possible in a regional municipality where there is good understanding and leadership driving action to work with the 

community to plan for the future. 

Climate Change Adaptation in Horticulture  

Lene Knudsen1 

1. Climate and Resilience Coordinator, Growcom 

Production horticulture is one of the agricultural industries under the most stress from a changing climate. Rising 

temperatures, changed rainfall patterns, increased risk and intensity of natural disasters all pose significant threats to fruit and 

vegetable production across Australia. As the peak industry body for horticulture in Queensland, Growcom works with growers 

to help them understand and adapt to the impacts of climate change - through policy analysis, research, industry 

communications and practical farm level support. 

Many short term climate adaptation strategies for horticulture are consistent with existing ‘best practice’ and good natural 

resource management. Growcom’s Hort360 program plays a key role in helping growers identify risks and practice 

improvement opportunities. In the longer term, more transformative strategies may be necessary in some regions and some 

crops to keep the industry sustainable. Beyond the farm gate, Growcom is also exploring how resilience planning and climate 

risk governance could be pursued within fresh produce supply chains. 

Kingston Beach Integrated Climate Change and Natural Hazards Project 

Jon Doole1 

1. Manager Environmental Services, Kingborough Council 

This project explores the natural hazards and climate change risks in Kingston Beach, located in Kingborough Council. Kingston 

Beach is a settlement that has considerable economic, social, environmental and cultural values. The values extend beyond 

local with the beach and its surrounds being of regional significance. Kingston Beach has historically experienced numerous 

extreme weather events, some of which will be exacerbated by the effects of climate change. As such this study was formed to 

better understand the nature of the hazards, quantify the elements exposed and support the use of the results for informed 

decision-making. This project is an integrated all-risks project that explores the nexus between disaster risk reduction and 
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climate change adaptation. It is a direct result of Kingborough Council’s Climate Change Adaptation Policy where the use of 

case studies (especially Kingston Beach) was recognised as a way forward in climate change adaptation.  

The temporal scope of the analysis ranges from current risks (2010) through to projected risks at the end of the Century (2100). 

In particular the research and analysis covers: 

 Identification of direct risks (bushfire, coastal inundation, riverine flooding, coincident events, Tsunami and landslip); 

 Council flood modelling and coincident event modelling; 

 The effect that climate change may have on the above hazards; 

 Quantification of Kingborough Council and community assets exposed to the hazards (including where possible 

replacement values); 

 Water table analysis; 

 An exploration of climate change adaptation options (especially related to land use planning and emergency 

management); 

 Analysis of natural values at risks and opportunities for ecosystem-based adaptation; 

 Stakeholder analysis and engagement; 

 Exploration of potential adaptation trade-offs; 

 A review of issues and opportunities associated with financing and implementing adaptation. 

Adapting Mallala Coastal Settlements to Sea Flood Inundation 

Carol Muzyk1, Mark Western2 

1. District Council of Mallala 

2. University of South Australia 

Storm surge and sea flood inundation are immediate threats to the coastal settlements of Parham, Webb Beach, Middle Beach 

and Thompson Beach. Sea level rise predictions for 2050 and 2100 indicate that the areas likely to be affected are more 

extensive than those currently affected, and there is a high likelihood that both private property and Council infrastructure will 

be extensively and adversely affected. 

In 2013 the District Council of Mallala engaged a team of Consultants to undertake the District Council of Mallala Coastal 

Settlements Adaptation Study. The prime focus of the study was to evaluate how rising sea levels will impacts on the four 

coastal settlements; to propose cost effective, realistic and achievable adaptation strategies to cope with anticipated changes in 

sea level; and to build community resilience to the predicted risks. The study concluded that while there are a number of viable 

immediate protection options for the settlements of Parham, Webb Beach and Thompson Beach, there are no viable protection 

options for the settlement of Middle Beach. 
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Defend Port Fairy 

Robert Gibson1 

1. Manager Environment & Regulatory Services, Moyne Council 

Port Fairy is located 280km west of Melbourne on the south coast of Victoria.  It is currently being impacted by coastal 

processes on two fronts.  The south facing beach is rocky, low lying and subject to coastal inundation that threatens public 

assets and private homes.  The East facing beach consists of fine sand and has been steadily eroding for over 100years.  More 

recently, the East Beach dunes eroded to the point where two decommissioned landfills have become exposed and rubbish has 

spilt onto the beach.  

Council has rebuilt sections of sand dune containing the closed municipal landfill and installed a trial rock structure to absorb 

wave energy.  This approach has been successful to date with no additional waste exposure occurring and sand accreting at the 

dune toe. 

An enthusiastic community volunteer group has been routinely monitoring beach levels and informing Council and the 

community of fluctuations in beach levels and dune erosion or accretion.  Council has also commenced a process of upgrading 

the 2km seawall that protects houses and public assets from dune recession and is exploring opportunities to renourish East 

Beach with sand dredged from offshore. 
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