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(Consortium leader); Griffith University; University of 
the Sunshine Coast; CSIRO; New South Wales Office of 
Environment and Heritage; and Queensland Department 
of Science, IT, Innovation and the Arts (Queensland 
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for adaptation to climate and ocean change through 
enhancements in knowledge and skills, and through the 
establishment of long term collaborations.
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ENGAGEMENT JOURNEY







Page 5EAST COAST CLUSTER ENGAGEMENT REPORT


INTRODUCTION


THE GOAL
The East Coast Cluster includes six regional NRM  
bodies and six research organisations working together 
to achieve: 


mainstreamed climate change adaptation in NRM 
planning, based on high quality, useful research.


THE PROCESS
The project was initially developed by the lead researchers 
from each of the consortium partners, with input from at 
least one of the NRM bodies. At the start of the project, 
representatives were identified from each of the 6 regional 
NRM bodies in the cluster. A Planners Working Group and 
Project Reference Group were established. 


The first of the Planners Working Group workshops 
aimed to identify the needs of the NRM bodies as 
a focus for research by the consortium partners. 
Subsequent workshops included presentations and 
discussions from consortium researchers, researchers 
from other clusters, the national AdaptNRM team 
and the national projections project. The workshops 
were also key in facilitating interactions among 
the planners as a ‘community of practice’. 


Outputs from each of the research projects were delivered 
throughout the project, and interaction between the 
researchers and the practitioners at the workshops was a 
key part of the research communication process. 


THE FUTURE
Once working relationships have been developed 
and understanding built and trust established, it is 
important to maintain the relationships to maximise 
benefits from the project. Researchers will continue 
to work on climate change adaptation projects 
and are keen to continue to support NRM bodies, 
particularly in developing targeted projects. 


THE GOOD 
• The Planners Working Group was effective in 


establishing and building relationships between 
the researchers and practitioners, broadening 
the focus of the researchers, sharing project 
ideas across regions and establishing processes 
to communicate science for NRM planning. The 
Planners Working Group formed part of the process 
to communicate the research for NRM planning. 


• The community of practice of planners worked well as it 
allowed the regions to share project ideas and progress, 
collaborate on projects and develop spin-off projects. 


• Collaborations between researchers contributed to 
better multi-disciplinary understanding and improved 
understanding, which will have ongoing benefits for 
future collaborations. 


• The cluster format was useful in facilitating  
interactions between regions that might not otherwise 
have occurred, particularly interactions across the state 
border. 


THE NOT QUITE AS GOOD
• Connections between clusters were not as effective 


as they could have been – this was seen as a missed 
opportunity. 


• There was a mismatch between the timing and 
provision of funding for the researchers and the 
regional NRM bodies, which meant research products 
were often delivered after the planning processes were 
significantly complete. 


•  Institutional change and staff churn in the NRM bodies 
caused disruptions to the ability of the NRM bodies to 
fully engage in the project. 


• The contract arrangements were not always flexible 
enough to allow researchers to change their projects 
to better meet the needs of the NRM bodies. 


• The ‘smorgasbord’ of research outputs provided some 
that were useful and some that were less useful. 
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Start with the needs
Greater involvement and communication with the 
practitioners during the scoping phase (before contracts 
and milestones are agreed) would allow the researchers' 
to be matched to the needs of the practitioners (not the 
other way around). 


Practice makes perfect
Some of the best learning opportunities came from 
practitioners sharing their experiences and approaches. 
Building a community of practice with a clear focus 
facilitates more rapid spread of good approaches. 


Get together
Face-to-face interactions are important in building 
relationships. Workshops also provide an effective way  
to communicate research that is far more effective  
(for those who attend) than writing a report. 


Get regional
Any time spent by the researchers in the regions and with 
the NRM bodies is beneficial. It would also be useful to 
engage other key stakeholders earlier in the process. 


Get national
Greater collaboration and sharing between the clusters 
could have provided useful information and facilitated 
greater use of research outputs. Communication during 
the project is at least as important (if not more) as 
communication after the project. 


Stay the distance
It is important that both practitioners and researchers are 
committed to participating in the project for its entire 
duration. Some degree of churn is expected, but it is best 
to plan to have everyone involved throughout.


Build on it
Once a project is complete, established relationships make 
a great foundation for another project. 


RECOMMENDATIONS
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EAST COAST CLUSTER  
RESEARCH SUMMARY


	


					
Coastal 


vulnerabil ity 
(UoW + UQ) 


Climate 
projections  


(CSIRO + 
BOM) 


Biophysical 
modell ing 


(UQ) 


Socio-
economic 


vulnerabil ity 
(USC) 


Planning 
packages 


(GU) 


Carbon 
farming 


assessment 
(Herbarium) 


Policy 
appraisal 
scenarios 


(GU) 


Engagement 
processes 


(GU) 


Institutional 
adaptive 
capacity  


(UQ + USC) 


Downscaled 
projections  


(OEH) 


Integrated 
assessments 


(CSIRO) 


Tri-cluster 
biodiversity 
modell ing 


(OEH) 


Socio-economic vulnerability  
of agricultural industries  
under climate change 


Terranova.org.au 


Report on carbon farming 
opportunities potential resulting 


landscape changes 
Carbon and biodiversity revegetation  
(Butler et al. 2014) benefit mapping  


Briefing notes for horticulture, grazing, 
coastal tourism including integrated 
vulnerability and industry responses 


Syntheses including scenario 
planning, coastal vulnerability, 


revegetation for use in NRM planning 


Scenario planning workshops for NRM 
bodies and key stakeholders to build 


capacity to apply in strategic planning 
Terranova.org.au 


Modelling of biodiversity persistence 
under climate change and mapping  


of conservation benefits 
Terranova.org.au 


Three pass framework for assessing 
coastal vulnerability 


Maps of first pass assessments 


Reflection and analysis of research to 
practice engagement processes 


Downscaled climate projections 
Datasets and maps 


http://climatechange.environment. 
nsw.gov.au/  


Updated climate change projections 
Datasets, maps and analysis tools 


http://www.climatechangeinaustralia. 
gov.au  


Modelling distribution of species  
under climate change scenarios 


Terranova.org.au 


Analysis of adaptive capacity of  
one regional body 


Modelling distribution of agricultural 
commodities under climate change 


(cropping, grazing and avocado) 
Terranova.org.au 



https://terranova.org.au/repository/discover?&facet.Creator=wn7gR2GDbvLaX5pPjtCd_ucYz9I&include_subfolders

https://terranova.org.au/repository/discover?&facet.Creator=wn7gR2GDbvLaX5pPjtCd_ucYz9I&include_subfolders

https://terranova.org.au/repository/3c-modelling-east-coast-central-slopes-and-murray-basin-nrm-collection/3c-modelling-east-coast-products

https://terranova.org.au/repository/discover?facet.Type=Repository+Item&facet.Creator=ZXNtaXRoMzY4NzBEQzlELTExMA%3D&include_subfolders

http://climatechange.environment.nsw.gov.au/

http://climatechange.environment.nsw.gov.au/

https://terranova.org.au/repository/east-coast-nrm-collection/planning-packages-for-the-east-coast-cluster-1

https://terranova.org.au/repository/east-coast-nrm-collection/carbon-farming-and-natural-resource-management-in-eastern-australia/carbon-farming-in-e-aus-final.pdf/view

https://terranova.org.au/repository/east-coast-nrm-collection/horticulture-and-climate-change-in-the-east-coast-cluster-impacts-opportunities

https://terranova.org.au/repository/east-coast-nrm-collection/grazing-and-climate-change-in-the-east-coast-cluster-impacts-opportunities

https://terranova.org.au/repository/east-coast-nrm-collection/coastal-processes-tourism-and-climate-change-in-the-east-coast-cluster-impacts-opportunities/coasts-tourism-briefing-note-east-coast-cluster.pdf

https://terranova.org.au/repository/east-coast-nrm-collection/carbon-farming-and-natural-resource-management-in-eastern-australia/carbon-farming-in-e-aus-final.pdf/view

http://environment.ehp.qld.gov.au/regrowth-benefits/

https://www.terranova.org.au/repository/east-coast-nrm-collection/planning-packages
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OUTCOMES FROM 
THE PROJECT



http://cqss2030.com.au/plan-future/plans-framework/

http://www.bmrg.org.au/our-programs/planning-evaluation-technology/plan/

http://www.seqcatchments.com.au/seq-nrm-plan-1/the-seq-nrm-plan
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PROJECT GOALS  
AND GOVERNANCE


PROJECT GOALS
The overarching goal of the project was to achieve:


“changed practice based on well tested evidence  
whose value to society exceeds the cost of enquiry”


(Roux et al. 2010). The researchers described the goals in 
more detail (Figure 1):


The challenge for the research consortium is to deliver 
high quality research that results in outputs that lead to 
managers making better decisions, leading to lasting 
change and adaptation pathways. The ultimate aim is 
sustainable natural resource management in regions 
that are well adapted to climate change. To get there, 


we need to provide a lasting boost to the capacity of 
planners in regional NRM bodies to respond to change 
– we need to create a situation where planning with 
climate change considerations are mainstreamed. We 
need to integrate and synthesise a diverse set of data and 
knowledge that crosses discipline boundaries, to provide 
succinct message that NRM regional bodies can relate 
to and communicate. We also need to provide ways to 
convey messages that lead to adaptation pathways. The 
research must be of high quality, interesting and useful for 
NRM groups. We would also like to maintain or develop 
successful cross-disciplinary working relationships that 
can continue into the future. 


Figure 1. Aspirations for researcher-practitioner interactions 


(Rogers et al. 2014)
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PROJECT GOVERNANCE AND 
ENGAGEMENT PROCESSES
Two formal structures were established to govern the 
project (Figure 2):


The Project Reference Group (PRG) was comprised of 
lead researchers from each of the consortium partners, 
and Chief Executive Officers (CEOs) or General Managers 
of East Coast Cluster regional bodies. The PRG provided 
oversight, over-arching guidance for the Project, and 
facilitated communication among groups and feedback 
on project activities.


A Planners Working Group (PWG) was also established to 
facilitate the adoption of project outputs and outcomes 
by the regional bodies. It comprised planners from the 
regional NRM bodies, planning researchers from Griffith 
University, and other researchers as required. 


Both groups convened twice a year from April 2013 to 
April 2015; the PRG by teleconference and the PWG in 
person at workshops held in Brisbane. 


In addition to the PWG and PRG, other engagement 
processes included:


• Researcher collaboration


• Stream 2 meetings


• Individual involvement


• Planners network and cross-cluster collaboration.


Figure 2. The formal governance structure of the project included 


researchers and practitioners in the Planners Working Group and 


the Project Reference Group


Consortium
researcher


Consortium
management


committee


Gri�th
University


Regional
bodies


Regional
bodies –


CEOs


Regional
bodies –
planners


Project
Reference


Group
(PRG)


Planners
Working
Group
(PWG)
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PLANNERS  
WORKING GROUP


PLANNERS WORKING GROUP
The Planners Working Group (PWG) was designed to 
be the primary mechanism for information sharing and 
capacity building throughout the Project. PWG members 
included representatives from each of the NRM regional 
bodies in the Cluster, the Griffith University team and other 
researchers as required. 


The overarching aim of the PWG was to “support the 
building of a network of informed and articulate NRM 
agents with knowledge of current climate science and 
capacity to use current tools to engage stakeholders in 
NRM planning for climate change adaptation”. 


The PWG functioned as a ‘community of practice’, that 
is, a group of (NRM planning) practitioners increasing 
their knowledge and expertise (around NRM planning for 
climate change adaptation) by interacting on an ongoing 
basis. The PWG formed the core group of the community 


of practice, with the broader group of stakeholders 
participating when activities aligned with their interests. 
In this way, the project contributed to building capacity 
within the wider community of practice to effectively plan 
for climate change adaptation. 


PWG workshops were held approximately every six 
months from May 2013 to 2015 (5 workshops). All 
workshops lasted for two days. The workshop schedule, 
topics and workshop reports are given in Table 2. 


One or more representatives from all NRM regional 
bodies attended all workshops, with the exception 
of Hunter LLS at the November 2014 workshop 
and BMRG, FBA and Hunter LLS at the April 2015 
workshop (Table 1). There was staff churn during the 
project, with the primary contact for North Coast 
LLS, BMRG and FBA changing during the project. 


A community of practice to support a network of informed and articulate NRM 
agents with knowledge of current climate science and capacity to use current 
tools to engage stakeholders in NRM planning for climate change adaptation
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WORKSHOP SUMMARY APRIL 2014 TOPIC


13-14 May 2013 Needs analysis


Analysis of the Needs of the East Coast Cluster Regional Natural Resource 
Management Bodies in Relation to Planning for Climate Change Adaptation


18-19 Nov 2013 Climate change projections + PWG


Workshop Review November 2013


29-30 Apr 2014 PWG


Workshop Summary April 2014


25-26 Nov 2014 Scenario planning + PWG


Planners Working Group Workshop Summary November 2014 
NRM Futures – Scenario planning for climate change adaptation Workshop 1 Summary


22-23 Apr 2015 Scenario planning + PWG


Scenario Planning report 
Workshop report


NRM body Contact Role Apr 13 Nov 13 Apr 14 Nov 14 Apr 15


Fitzroy Basin 
Association


A Primary contact until July 2014 y y y y n


B Primary contact from July 2014 n n n n n


Burnett Mary 
Regional Group


C Primary contact until Sept 2014 y y y n n


D Planning officer from Nov 2014 n n n y n


E Operations manager n n n y n


SEQ Catchments F Primary contact y y y y y


North Coast LLS G Primary contact until June 2013 y n n n n


H Primary contact June 2013 – June 2014 n y y n y


I Primary contact from June 2014 n n n y y


Hunter LLS J Joint contact until Aug 2014 y n y n n


K Joint contact y y n n n


Greater Sydney 
LLS


L Primary contact y y y y y


M Project officer from April 2014 n n y y n


Table 1. Attendance at Planners Working Group meetings showing staff churn during the project


Table 2. Date, topic and  


interim report title for each 


of the 5 workshops held 


during the project
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The overall objective of the project was to achieve 
“changed practice based on well tested evidence 
whose value to society exceeds the cost of enquiry” 
(Roux et al. 2010:734). However, it is recognised that the 
processes that lead to changed practices occur over 
long timeframes, and it is difficult to assess the extent of 
changes and their benefits until long after projects have 
finished. 


Roux et al. (2010) proposed a framework that captures 
the elements that contribute to meeting this outcome, 
as a basis for participative reflection. The framework 
was designed to apply to projects involving three main 
parties: funders (the federal government), research 
providers, and research end users or practitioners 
(NRM bodies). Campbell et al. (2015) applied the 
framework in a critical reflection process, and found 
that most of the criteria were the joint responsibility 
of two or more of the groups identified. 


The framework was used as the basis of evaluation in the 
final workshop. The process for adapting the framework 
to this project involved removing criteria that were seen to 
be the sole domain of one group; combining some of the 
criteria where there was substantial overlap; and rewriting 
some of the definitions to be less research-centric. The 
resulting framework is shown in Box 1.


Critical reflection was undertaken twice during the project 
in April 2014 and 2015. Both processes included the 
development of practice stories to document individual 
and group experiences. The workshop in April 2015 
also included identification of bridges, barriers and 
opportunities for improvements against the key criteria 
listed in Box 1. Individual practice stories and narratives 
are provided in the two workshop reports, and specific 
comments against these criteria are included in the April 
2015 report. The following sections summarise the overall 
bridges, barriers and opportunities for engagement. 


Leadership
Program funding and consistent leadership has been 
established that is conducive to long-term research including 
the advancement of facilities, inter-project learning and 
application by practitioners.


Continuity and organisational capacity
Funders, researchers and practitioners maintain commitment 
and engagement to the research program over the whole 
course of a transdisciplinary research program and support 
the capacity and availability of their staff to fully engage in 
the project.


Discourse
Events have been programmed and funded to develop 
and sustain discourse to strengthen relationships between 
research providers, practitioners, funders and the wider 
community to inform and contextualize the research.


Flexibility
Researchers and practitioners have freedom to explore 
modes and structures of practice within appropriate limits of 
scientific and financial accountability, and to change research 
projects in line with emerging practitioner needs.


Adaptive learning
Feedback from project and program evaluations is being 
used to improve processes, relationships and behaviours –  
at program, project and individual level, and during the 
project, not just at the end.


Knowledge sharing and relevance
New knowledge is developed with the explicit recognition 
of its intended application, as measured by the degree of 
interaction with research users and their ability to apply the 
knowledge. Researchers and practitioners share their findings 
and insights with each other, peers, and parties that represent 
other knowledge forms.


Capacity building for adoption
The capacity of all participants to understand and 
communicate with each other and the research-practice 
nexus is improved. Research processes are designed to 
improve the capacity of practitioners to engage in the 
research process and to utilize relevant new knowledge.


Adaptive decision-making and policy revision
Practitioners have the processes and flexibility to incorporate 
new research findings into their decision-making, strategic 
planning and policy where relevant.


Box 1. (Right). Description of key criteria for critical reflection 


on the effectiveness of the engagement processes  


(Roux et al. 2010)


NRM body Contact Role Apr 13 Nov 13 Apr 14 Nov 14 Apr 15


Fitzroy Basin 
Association


A Primary contact until July 2014 y y y y n


B Primary contact from July 2014 n n n n n


Burnett Mary 
Regional Group


C Primary contact until Sept 2014 y y y n n


D Planning officer from Nov 2014 n n n y n


E Operations manager n n n y n


SEQ Catchments F Primary contact y y y y y


North Coast LLS G Primary contact until June 2013 y n n n n


H Primary contact June 2013 – June 2014 n y y n y


I Primary contact from June 2014 n n n y y


Hunter LLS J Joint contact until Aug 2014 y n y n n


K Joint contact y y n n n


Greater Sydney 
LLS


L Primary contact y y y y y


M Project officer from April 2014 n n y y n


EVALUATION AND 
REFLECTION PROCESS
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WHAT WORKED:  
ENGAGEMENT BRIDGES


PLANNERS WORKING GROUP
The PWG workshops were useful as they facilitated:


• regular interaction between the researchers and the 


planners that contributed to developing relationships 


• sharing of project ideas, progress and initiatives across 


regions


• broadening the understanding and focus of the 


researchers away from ‘academic’ outputs to the 


 ‘real world’


• establishing procedures and processes to communicate 


science into NRM planning.


Having workshops twice a year instead of once as originally 


planned was important in maintaining momentum and 


engagement.


Although the high level of staff churn was an issue for the 


continuity of the group, the PWG was regarded overall as 


one of the more successful elements of the project. 


+ Discourse + Adaptive learning


RELATIONSHIPS
The project built relationships and enhanced interactions and 


understanding between researchers and practitioners. 


Some regions enjoyed participating in the project as 


it provided an escape from mundane activities and 


opportunities to interact with like-minded people (“like an 
injection of monkey glands”).


+ Knowledge sharing and relevance


COMMUNITY OF PRACTICE
Each PWG workshop included time for the regions to share 


progress and ideas. Practitioner sharing and learning was 


identified as a useful way to:


• hear about innovative ideas


• develop partnerships and collaborations


• develop understanding of different planning processes. 


Some NRM bodies developed spin-off projects based on 


those of other regions. 


Having a common point of focus across the regions helped, 


although the regions were often at different points in their 


planning.


The sessions allocated for the community of practice were 


always highly rated in workshop evaluations. 


+ Adaptive decision-making and policy revision


INTER-REGIONAL 
INTERACTIONS
Inter-regional Interactions were useful in:


• encouraging interactions and relationships across  


the NSW-QLD border, which had been limited before  


the project


• initiating a collaboration between the three NSW LLS 


to develop a joint spatial modelling tool for targeting 


biodiversity and land management actions with multiple 


benefits.


In addition, prior to the project, the Queensland NRM 


planners had established the Queensland Planners Network, 


which was successful in sharing planning practices and 


research across regions.


+ Adaptive decision-making and policy revision


SINGLE POINT OF CONTACT
One researcher was identified as the primary point 


of contact for the regional bodies. Benefits included 


having a clear role and responsibility for maintaining 


communication to prevent liaison from becoming 


too diffuse. However, it was important not to restrict 


interaction between NRM bodies and other researchers. 


Regular communication (emails) were sometimes useful but 


sometimes a distraction from important messages.


+ / — Discourse
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INDIVIDUAL CONNECTIONS
Interactions between the NRM bodies and individual 


researchers included:


• individual researchers participating in planning activities, 


e.g. expert panel workshops


• the UQ team meeting with FBA and industry groups 


to groundtruth the modelling approach. This provided 


important feedback to the project. 


However, due to a lack of funding and the dispersed nature 


of the cluster, this was the only visit by a researcher to the 


regions. It was generally agreed that opportunities for more 


researchers to travel to the regions and interact with other 


NRM practitioners would have been greatly beneficial.


+ / — Knowledge sharing and relevance


RESEARCHER  
COLLABORATION
The project contributed to better understanding among the 


researchers across disciplines and improved collaborations 


and relationships, even among researchers who had 


previously worked together. 


It was recognised that improved understanding in multi-


disciplinary teams is an ongoing process, and does not 


happen all at once. It is important to have a constructive 


process that advances collaboration, rather than expecting it 


to happen automatically.


+ Leadership


RESEARCH PROCESSES  
AND PRODUCTS
A variety (‘smorgasbord’) of research outputs were provided, 


some more useful than others.


Products that were most familiar to the NRM bodies were 


more easily applied, including:


• climate change projections


• weeds and biodiversity modules


• maps and spatial layers.


NRM bodies acknowledged that social and economic 


aspects were important but still difficult to include in NRM 


planning processes. 


The process also stimulated different ways of thinking about 


the future and impacts. 


The research will form part of the knowledge base to be 


used into the future. 


+ Capacity building for adoption


+ Knowledge sharing and relevance
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WHAT DIDN’T WORK: 
ENGAGEMENT BARRIERS


INSTITUTIONAL CHANGE
The change from Catchment Management Authorities 


(CMA) to Local Land Services (LLS) in NSW during the project 


resulted in major disruptions to the project. It included:


• changes to boundaries 


• changes in organisational focus, from NRM to broader 


regional service delivery


• changes in CEOs (representatives on the Project 


Reference Group)


• changes in staff and job uncertainty


• an overall reduction in staff and funding.


However, the delays resulting from the change enabled 


at least one LLS to have more time to better integrate the 


research outputs. 


The Queensland NRM bodies also faced reductions in 


funding and staff and changes in government priorities.


— Continuity and organisational capacity


FUNDING AND  
TIMING MISMATCH
The mismatch in timing of the funding for the NRM bodies 


and researchers meant the bulk of the funding for NRM 


planning was delivered before the research outputs were 


available. In many cases, NRM bodies had to plan or make 


allowances for outputs that were not yet available. Delays 


in publishing reports (e.g. the projections) also limited the 


usefulness in public and stakeholder consultation. 


In addition, several of the research groups did not have 


sufficient funds to employ research staff for the full duration 


of the project. Some staff were therefore unavailable at 


the beginning of the project (when projects were being 


developed) and at the end of the project (when results were 


available to the NRM planners).


— Continuity and organisational capacity 


— Leadership 


CROSS-CLUSTER 
CONNECTIONS
The program as designed offered huge opportunities for 


comparing and sharing information and experience across 


clusters. However, much of this opportunity was not fully 


realised due to a lack of mechanisms for interaction  


across clusters. 


The effectiveness of the national workshops was limited as 


the need for travel made attendance difficult for many  


NRM bodies. 


The lack of a central website to share documents was also  


an impediment. 


— Leadership — Discourse


RESEARCH PROCESSES  
AND PRODUCTS
Some of the research outputs in the ‘smorgasbord’ were not 


as useful as expected. Researchers usually have a limited set 


of methods and tools that they can apply to specific types of 


problem, and it is difficult to change the focus of a research 


project once contracts have been signed and staff appointed. 


It is therefore important to match researchers to the needs of 


the practitioners as early as possible in project development.  


— Knowledge sharing and relevance
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IDENTIFYING NRM  
BODIES’ NEEDS
One problem was that there was little communication 


around the needs of the NRM bodies before the project 


started. 


The competitive nature of the tender process as well as 


limited time for interaction in the project development phase 


also impacted on project design.


Once the project was underway, the needs analysis process 


was useful, but took longer than expected. 


There was a lack of clarity at the beginning of the project 


about what was on offer from the researchers. 


The NRM bodies were at different stages and their needs did 


not always align. It was difficult for the NRM bodies to know 


what they needed at the start of the project. 


— Discourse


CONTRACTS AND 
GOVERNANCE
There was a lack of clarity in the beginning about what the 


federal government required, and whether the main client 


was the federal government or the NRM bodies. 


Staff churn at the federal level made it difficult to develop 


relationships. 


There was a lack of flexibility in the contract arrangements: 


– the federal government requested products that were 


identified as milestones, even when the NRM bodies had 


identified that their needs were different. 


Structuring of project funding meant that some staff were 


not available at the start of the project. 


— Flexibility — Leadership


PROJECT REFERENCE GROUP
The PRG was intended as a mechanism to engage more 


broadly with the regional NRM bodies and reinforce support 


for the project from GMs and CEOs. However, GMs and 


CEOs rarely attended the meetings, often delegating to 


the planners, who were also the main point of contact 


for the PWG. This limited the ability of researchers to 


communicate more broadly within the NRM bodies. 


— Leadership


STAFF CHURN
An ongoing problem for NRM bodies is the relatively high 


rate of turnover of staff, due to the short-term, project-based 


nature of much of the funding. Churn was most obvious in 


attendance at the workshops, where only 2 of the 6 regions 


maintained the same primary contact throughout the project. 


Some researchers were not employed for the whole duration 


of the project due to budget constraints. This was particularly 


problematic at the start (defining the projects) and end 


(applying the research) of the projects. 


— Continuity and organisational capacity
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CONCLUSIONS AND  
RECOMMENDATIONS


SCOPING NEEDS  
AND PROJECTS 
Better processes to identify practitioner needs and co-


develop the project before the contracts are drafted and the 


projects are developed. 


This could be improved by allocating time and resources 


for interactions before the project starts to co-design the 


projects, and improving processes to assist practitioners to 


articulate their needs.


“We needed to spend longer courting before the marriage.”


COMMITMENT TO 
CONTINUOUS INVOLVEMENT
Some degree of staff churn is inevitable, but projects should 


be designed to have all researchers and practitioners 


involved throughout the project. Limiting involvement due to 


budget constraints is not helpful. 


PROJECT DESIGN PROCESS
When co-designing a project with researcher and 


practitioner input, the following process may be useful:


• Practitioners explain their immediate situation and 


requirements, forecast their needs into the future, and 


identify any existing relevant projects or case studies


• Researchers explain their interests and capabilities and 


provide examples of relevant projects


• Identify common interests to scope projects


• Researchers provide synthesis of existing knowledge; this 


builds the relationship, demonstrates capacity and starts 


the conversation on research application


• Project development includes specific information 


on how research outputs could be applied by specific 


practitioners or organisations. 


BROADER REGIONAL 
ENGAGEMENT 
Researchers spending time in the regions and engaging 


with other practitioners and key stakeholders in each of the 


regional NRM bodies (including operations staff, general 


managers and others) would provide benefits in terms of 


improving the relevance of the project, awareness of the 


project and the capacity of the practitioners to use project 


outputs. These visits would need to be explicitly included in 


project planning, with time and resources allocated. 


It could also be useful to engage with key stakeholders of the 


regions (e.g. local government) earlier in the process.


MULTIPLE SOURCES OF 
INFORMATION
Facilitating information sharing between practitioners is at 


least as important as communication between researchers 


and  practitioners. Including a community of practice 


element in projects has multiple benefits. In particular, 


sharing examples of good practice in applying research 


can facilitate faster uptake of research. Documenting the 


processes involved in applying research outputs is also 


important in facilitating further uptake. 
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CROSS-CLUSTER
Processes to improve cross-cluster interactions during the 


project could include:


• establishing a forum for online interactions between 


regions during the project – this could include space 


for draft outputs as well as discussion space to facilitate 


ongoing sharing of ideas and rapid uptake of ideas that 


are relevant across clusters


• resourcing for face-to-face interaction – e.g. funding for 


attendance at national workshops


• recognising the opportunities from increasing interaction 


and sharing ideas during the project; these are at least as 


important (possibly more) than disseminating outputs at 


the end


• facilitating better documentation of projects,  


particularly the how and the why, to make it easier to 


share processes across regions and clusters. 


CLARITY OF FOCUS FOR 
DELIVERY
Contracts and project design processes should clearly 


identify the roles and expectations of each party, and provide 


greater clarity on: 


• Who is the primary client – the funding body or the 


research user?


• What happens when contract milestones and 


deliverables do not align with user needs?


MAINTAIN RELATIONSHIPS
The start of the project development process was dedicated 


largely to building relationships and understanding between 


the researchers and practitioners. Once those relationships 


are established, it becomes easier to develop further projects. 


Consortium researchers will continue to work on climate 


change adaptation and are interested in continuing to 


support regional bodies, through targeted projects and 


maintaining relationships. 


MULTIPLE FORMS OF 
COMMUNICATION
Greater focus from the researchers on engaging practitioners 


with the research process and outputs in different ways is 


useful. Researchers often assume that the research reports 


are the primary mechanism by which others engage with 


their research. In this project, however, personal interaction 


with researchers at workshops was critical to enhancing 


practitioner understanding and application of the research. 


It may be useful to include workshops and individual 


interactions explicitly as part of the research communication 


strategy, recognising that the reports are most useful for 


those not involved in the project. 


Similarly, synthesis and summary communication products 


are essential for engaging audiences with little time to go 


into detail. It is often useful to combine outputs from more 


than one research project, and to include examples or case 


studies of research application.
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INTRODUCTION


Scenario planning involves testing 
strategies under different possible  
future scenarios. 


It is useful in situations where  
there is high uncertainty.


WHAT IS SCENARIO PLANNING?
Scenario planning is a strategic tool that can be used to 
assess policy options under possible, plausible futures. 
It provides a systematic approach for developing and 
testing plans and policies under uncertainties. It is 
particularly useful where there is high uncertainty and low 
controllability. Scenario planning is not about identifying 
the most likely future and planning for it, but about 
identifying a range of possible, plausible futures and 
testing how well existing (or new) strategies would  
work in those futures.


Scenario planning has been used extensively by many 
major organisations and governments, notably the Royal 
Dutch Shell Company when in the 1980s it considered 
the impacts of a fall in oil prices, at a time when no-one 
believed a fall was possible. Months later, the oil price 
crashed, and Shell was in a better position to deal with the 
fallout as a result of the prior use of scenario planning.


HOW CAN SCENARIO PLANNING 
BE USED IN NRM PLANNING?
Scenario planning is most useful at a strategic level, but 
can also be used to test implementation strategies. The 
main uses of scenario planning are to develop new, or 
test existing, strategies, plans or policies (future options 
for management and development) against a range of 
possible futures. It is particularly useful for encouraging a 
team or broad group of people to think over longer time 
scales, and gives people licence to think about futures that 
would normally be considered implausible; (e.g. ‘that’s 
never going to happen so we don’t need to think about it'). 
It helps to shift focus from ‘what will happen’ to ‘what will 
we do if it happens’. It can be used to test broad strategies 
(e.g. from a catchment management plan), or more 
specific implementation plans. 


AUDIENCE
Wider settings (such as regional scales) are well-suited 
to integration of issues across different sectors, while 
organisational and community scales enable scoping of 
specific and tailored adaptation options (Serrao-Neumann 
and Low Choy 2014). Careful selection and involvement 
of stakeholders representing a variety of interests and 
perspectives can help to reconcile individual and collective 
interests and avoid over-representation of individual 
stakeholder groups (Serrao-Neumann et al. 2014a). 
Scenario planning can be used in collaborative problem 
solving approaches to assist shared learning across 
multiple participating sectors and research disciplines 
(Serrao-Neumann et al. 2014b). 


Strategic
Planning


Implementation
Planning &


Action


Monitoring


Reflection


Assessment







Page 5SCENARIO PLANNING 


WHAT DOES SCENARIO 
PLANNING INVOLVE?
There are different forms of scenario planning. The most 
common used in strategic analysis is based on identifying 
the key drivers in the system, and exploring future 
scenarios aligned with these. The steps are discussed in 
detail in the description of the scenario planning process, 
and include:


Scenario planning is most useful in situations where critical 
uncertainties are high, but control over key drivers is low 
(Cork and Delaney 2007)


“What is interesting is how 
the same strategy [that seems 
reasonable now] can appear 
quite different when you consider 
it under the different futures.”


(paraphrased quote from workshop participant)


Involve key 
decision makers 
in the exercise


Identify key 
drivers of 


uncertainty


Create multiple 
possible future 


scenarios


Test existing 
strategies against 


the di�erent futures


Revise or create 
new strategies or 
implementation 


approaches
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SCENARIO PLANNING  
– PROCESS


IDENTIFY THE FOCAL QUESTION
1. The focal question should be relevant to critical issues 


facing the organisation, and broad enough for wide-
ranging exploration of the issues.


ASSESS KEY DRIVERS 
2. The first step in assessing key drivers is to brainstorm 


current and future drivers of change. Groups should 
consider these across a range of issues, e.g. social, 
environmental, economic, technological, and  
political. The second step is to classify these drivers 
according to their degree of uncertainty and 
importance (usually done in a matrix format with 
low, medium and high levels on each axis). Small 
group exercises work well for these steps. The critical 
drivers are those that have both high uncertainty and 
high importance; drivers that are high on one axis 
and medium on another may also be considered as 
important. Each of these drivers is then ‘unpacked’  
by looking at likely trends and shocks and surprises. 
The final step in identifying drivers is to rank them in 
order of importance, usually by voting. 


DEVELOP MULTIPLE  
FUTURE SCENARIOS
3. The two most important drivers are chosen as the 


basis for the scenarios. They are displayed on an 
axis, with low and high values for each, to create 4 
possible future scenarios. Each scenario is named and 
described to generate four possible scenarios. The 
workshop group begins the process by considering the 
potential impacts, likely trends and surprises for each 
scenario.


DEVELOP SCENARIO NARRATIVES
4. Usually two scenarios are selected for development 


that will then be be used to test the robustness 
and veracity of future oriented options such as 
policies, strategies and programs that are directed 
towards a future outcome. The scenario narratives 
are then developed, utilising the workshop outputs 
and supported by literature review and stakeholder 
interviews where possible. Narratives or storylines are 
often used as quick and memorable ways to describe 
the scenarios. Importantly, the scenarios need to be 
reviewed to ensure they are plausible and internally 
consistent.


Scenario
1


Scenario
2


CRITICAL


UNCERTAINTY 2
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Scenario
4


Scenario
3







Page 7SCENARIO PLANNING 


Identify 
focal 


question 


Assess 
key 


drivers 


Develop 
multiple  
future 


scenarios 


Develop 
narratives  
for each 
scenario 


Identify 
future 


options for 
testing 


Test future 
options 
against 


scenarios 


Improved 
future options, 


ongoing 
development 


IDENTIFY FUTURE OPTIONS  
FOR TESTING
5. The purpose of scenario planning is to improve 


policies and strategies. The next step in the process 
is therefore to select existing future directed options, 
or develop new future options, that can be assessed. 
Selection of the future options to be examined,  
or development of new strategies, needs to be  
done by the group through a consensus process. 


TEST FUTURE OPTIONS  
AGAINST THE SCENARIOS
6. This is often described as a ‘wind tunnel’ test, where 


the scenarios are analogous to wind tunnels used 
to test ‘aircraft’ (the future options). This process 
will identify challenges and opportunities, as well as 
provide information on specific options that work  
well or need modification under each of the scenarios. 
This involves testing strategies against a set of criteria 
for each of the scenarios, and identifying any proposed 
changes to the strategies that would be required.  
A critical component of the process is to identify ‘sign 
posts’, or indicators that can be used to identify trends 
in line with a particular scenario. One way to do this is 
to describe a ‘roadmap’ or pathway from  
the present to the future scenario, along with key 
events or observations that could be monitored. 


DEVELOP IMPROVED 
STRATEGIES
7. The future options can then be 


classified or ranked. Some may be 
robust and work well under any 
scenario; others may only work under 
one scenario and be maladapted to 
others. The most likely case is that 
options may need some adjustment 
or improvement. The final step is 
to continue to use the scenarios in 
the long-term. This might include 
monitoring or scanning for the 
indicators or ‘sign posts’, developing 
and implementing new future 
oriented options (e.g. plans, policies 
or strategies), or implementing any 
changes or modifications. It could 
also include further developing or 
using the scenarios with a broader 
range of stakeholders. One key 
output of the scenario process is that 
it gives the organisation a language 
to talk about future events that allows 
for broad discussion and multiple 
points of view, without focusing on 
the most likely future.  
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Identify the focal question


Assess the key drivers


Develop multiple scenarios


Develop scenario narratives


Identify strategies for testing


Test strategies against scenarios


Improve strategies or  
implementation planning


IN THE EAST COAST CLUSTER
SCENARIO PLANNING


WHAT HAPPENED?
A Scenario planning exercise for the East Coast 
Cluster  (6 NRM regions from Rockhampton to 
Sydney) as part of the Climate Change Adaptation for 
NRM Project, held over two workshops in November 
2014 and April 2015 in Brisbane.


WHY?
To improve climate change adaptation planning 
in NRM by testing future options (plans, policies, 
strategies) against a range of possible futures.


To develop the capacity of NRM planners to use 
scenario planning as a strategic planning tool.


Researchers
Before workshop 1


Stakeholders
In workshop 1


Stakeholders
In workshop 1


Researchers
Between workshops


Everyone
Between workshops


Stakeholders
In workshop 2


Everyone
After workshop 2


HOW
There is more than one way to do scenario planning. 


This method uses key drivers to create 2 different future scenarios, which are used to test a range of future options. 
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WHO WAS INVOLVED?
The workshops included:


6 East Coast NRM bodies


East Coast Cluster researchers


local government stakeholders


industry stakeholders.


Workshops were run by Griffith University researchers.


SO WHAT?
Strategies that seem reasonable under current 
conditions may have negative impacts under  
different futures, or may need to be implemented in 
different ways.


Considering strategies under different scenarios 
provides useful insight into the impacts of key drivers 
and how planners might choose different approaches 
in response to unexpected events.


Planning while the climate is changing requires a 
forward-looking approach, where past experience 
may not be a reliable guide to effective action for  
the future. 


There is more than one pathway to achieve a vision  
or goals from a given starting point. Different 
pathways may be more or less appropriate as 
circumstances change. 


Shocks and surprises cannot be predicted, but 
considering multiple futures can help to create flexible, 
robust strategies that are better able to meet surprises. 


WHAT HAPPENED?
Participants identified two key drivers that will 
influence the East Coast Cluster in the next 25 years 
and need to be taken into account in NRM planning 
for climate change adaptation:


• Community driven climate change action


• A maturing response to NRM


The two key drivers were placed along the two axes  
and scenarios identified for each of the four quadrants. 
Two future scenarios were chosen for further analysis:


• Anthropocentric


• New paradigm


Scenario outlines were developed by workshop 
participants, and researchers mapped out more 
detailed scenario narratives for the second workshop. 


Each NRM region identified 6 strategies to be tested 
against the two scenarios. 


Participants at the second workshop assessed 
strategies against the ‘what if’ questions for each 
scenario. As a group, they then identified signposts, 
shocks and surprises that might occur on the 
‘roadmap’ from the present into the future. 


Scenarios developed by the East Coast Cluster
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AN EXAMPLE PROCESS  
– STEPS 1 AND 2


SETUP – BEFORE YOU START


Deciding on scenario planning
The first step in scenario planning is to identify how the 
process will be used in the organisation, and who the 
key decision makers are. This may include key external 
stakeholders, particularly in NRM where much is done 
in partnership with other organisations (e.g. local 
government). It is important that key decision makers 
commit appropriate time and resources to the project for 
it to be successful. 


Workshops
This scenario planning process includes 2 workshops, 
ideally held about 1-2 months apart and involving 
the same participants. Some separation between the 
workshops is necessary to allow time for the scenario 
narratives to be developed, but the greater the time 
between the workshops, the greater the chance that the 
original participants will not be available. 


Each workshop lasts one day. It is possible to conduct 
scenario planning over a longer time, to allow the 
scenarios and strategies to be explored in greater detail. 
However, it would be difficult to compress the exercise 
into a shorter time, due to the amount of group work and 
discussion required in several of the steps. 


Prior to the workshop it can also be useful to develop 
a series of fact sheets to ensure that all workshop 
participants have at least a basic understanding of the 
same background information. This could include general 
information about the system, the location and the 
environment that is the focus for the scenario planning. 
This is particularly useful in cases where workshop 
participants are drawn from a range of stakeholder and 
interest groups. In this case, as participants from NSW 
and QLD were included, the focus of the factsheets was 
aspects of planning relevance to the two states. Fact 
sheets included: the scenario planning process, climate 
change projections, natural resource management, 
planning, disaster management in NSW and QLD, and 
general population and demographic information on the 
cluster as a whole. 


The focal question
The focal question should be relevant to current critical 
issues facing the organisation, and broad enough to allow 
for wide ranging exploration of the issues.


The focal question for this exercise was:


What current and future drivers of change will influence 
the East Coast Cluster in the next 25 years and which need 
to be taken into account in NRM planning for climate 
change adaptation? 
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THE FIRST WORKSHOP 


Key drivers
To ensure that the process is useful, the key drivers must 
be identified by the workshop participants. The first step 
was to brainstorm possible drivers in response to the focal 
question, in small groups. At this stage, all ideas are included 
and none are too implausible to be considered. The second 
part involved classifying these drivers in terms of their 
uncertainty and importance. One way to do this is to record 
all drivers on sticky notes at first, then place these in the 
appropriate positions on a large matrix of drivers.


The next stage was to prioritise the drivers for further 
investigation. Scenario planning is most appropriate for 
drivers that are highly important and highly uncertain.  
The highly uncertain and important drivers were therefore 
identified in plenary from all the groups. For each of  
these key drivers, the likely trends, shocks and surprises 
were identified.


Lastly, the two most important drivers were identified 
by voting (each person had 3 votes). Community focus 
on climate change was ranked the highest, followed 
by climate disasters and maturing approach to NRM. 


Following discussion in a plenary session, a second vote 
was held and maturing approach to NRM and community 
focus on climate change were voted as being the two 
critical drivers to be considered further in the scenario 
analysis. It was noted that climate disasters would be a 
feature in any scenario. 


 


Critical drivers of change identified by the East Coast Cluster in response to the focal question


DRIVER VOTES DRIVER VOTES


Community focus on climate change + 
bipartisan support –> driving action


13 Mistrust in institutions 2


Maturing approach to NRM (community 
support and increase in strategic NRM)


10 Artificial intelligence taking over information 
systems


1


Climate disasters 10 Meteor strike or global cataclysm 1


Green economy 7 Reduction in demand for Australian coal 1


Lack of governmance to deliver NRM 6 Improved ecological restoration technology 0


Internationally agreed mitigation targets 6 New technology for carbon capture 0


Economic instability 4 Change in ocean currents (due to sea temp.) 0


New biosecurity threat to keystone species 3 Discovery of viable alternative energy 0


Increasing use of robot ranges 3 Changing media technologies 0


Energy security and balance 2 Conflict (regional – SE Asia, Australia) 0







Page 12 SCENARIO PLANNING 


AN EXAMPLE PROCESS  
– STEPS 3, 4 AND 5


SCENARIOS
The two critical drivers were placed along the two axes 
and scenarios identified for each of the four quadrants (see 
figure below). Due to time and resource constraints, not all 
4 of the scenarios could be developed into full narratives. 
Two scenarios were chosen by voting in plenary session 
(2 votes each): Anthropocentric, and New Paradigm.


Both are characterised by a high level of community 
climate change action, which in turn drives bipartisan 
political support and efforts at all scales to tackle climate 
change. In the ‘Anthropocentric’ scenario, the climate 
change action is heavily focused on human impacts, and 
there is little concern for or investment in NRM. In the 
‘New Paradigm’ scenario, climate change action goes 
hand-in-hand with increased focus on NRM, manifest 
through increased community concern and action, as well 
as improved institutional and governance arrangements. 
Working in small groups, participants constructed 
elements of preliminary scenario narratives by identifying 
characteristics of each scenario at global, national, and 
cluster scales. Following the workshop, the research team 
developed the brief descriptions of the scenarios into 
longer scenario narratives, using the key characteristics 
identified in the first workshop, and in literature.


BETWEEN WORKSHOPS


Strategies
The main point of the scenario planning exercise is to 
assess the effectiveness of current and future strategies 
under different situations. At the time of the exercise, 
the 6 regional NRM bodies were at different stages in 
their strategic planning. The 3 NSW regions had existing 
Catchment Action Plans created by the then Catchment 
Management Authorities (CMAs), but these were 
considered of limited relevance to the newly-formed Local 
Land Services (LLS) organisations. The LLS were in the 
process of drafting their local strategic plans. In QLD, SEQ 
Catchments and Fitzroy Basin Association had strategic 
NRM plans that were largely complete, while the Burnett 
Mary Regional Group had a draft regional NRM plan. Each 
region was asked to identify 6 strategies and associated 
targets or actions for testing in the second workshop.


Scenarios developed for the East Coast Cluster
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NEW PARADIGM


+ POSITIVE TRENDS
• Improved governance models resulting in 


improved communication and reduced silo 
mentality


• Increased community input and involvement 
should lead to improved capacity and social 
resilience


• Regional focus can improve local knowledge and 
management and lead to policy solutions well 
adapted for each location


• The focus on broader indicators of progress 
contributes to better understanding of links 
between environment, social and economic 


- NEGATIVE TRENDS
• Some business sectors have collapsed or 


declined significantly, e.g. insurance, retail


• Strong reliance on community volunteers may 
result in reduced government provision of 
services over time


• Need for extensive consultation may result in 
delayed responses or policy change 


• Reduced travel between regions could result in 
insularity and parochial thinking


• Multiple regional approaches to innovation may 
lead to lack of consistency that inhibits take-up 
of best solutions


• Some people may feel disenfranchised as the 
shift in values means their skills are not desired


ANTHROPOCENTRIC


+ POSITIVE TRENDS
• Risk assessment approaches are common, 


leading to improved understanding of likely 
impacts


• Some decreases in emissions; remaining 
emissions largely mitigated


• Most of the population protected from climate 
change impacts by engineering solutions


• Many people feel secure as their lifestyle can 
remain relatively unchanged


• Employment is high and economic conditions 
are generally good


• Some marginal agricultural lands that have been 
abandoned may regenerate


- NEGATIVE TRENDS
• Limited flexibility in application of NRM funding 


leads to narrowing focus


• Sensitive ecosystems lost due to extreme events


• Low rates of volunteerism and funding along 
with low rates of support for NRM


• Water conflict intensified due to ongoing 
droughts and floods


• Lack of community involvement in decisions 
leading to centralised decision making


• Reduced focus on environment leading to a 
double bottom line approach – economy and 
people only are considered
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WORKSHOP 2


Testing strategies
Ideally, NRM practitioners and their key stakeholders would 
work together to assess strategies for their region. However, 
as it was not logistically possible to assemble such a large 
group in one central location for the workshop, there were 
not enough attendees at the workshop from each region to 
allow this. Instead, participants from the regions were mixed 
throughout the small groups and worked on assessing 
strategies from all regions. 


Each strategy was tested or assessed against a series of 
‘what if’ questions. The questions can be adapted to the 
specific scenario exercise, but should cover a range of 
criteria. ‘What if’ questions in this exercise were:


• To what extent will this option enable the East Coast to 
deal with future major natural hazards?


• To what extent will this option enable the East Coast to 
deal with future shocks and surprises (e.g. economic 
downturn, collapse of the international and national 
tourism industry, dramatic changes to oil availability)?


• To what extent does this option represent the best use 
of public money? 


• To what extent will this option have a negative impact 
on the East Coast?


• To what extent will this option assist the East Coast to 
fulfil its vision?


There are several considerations when answering the 
questions, including:


• How difficult would it be to implement the strategy / 
action under the scenario?


• If the strategy / action could be implemented, would 
the result be desirable?


• What aspects of the scenario would impact on 
implementing the strategy?


Due to time limitations, only a few strategies were tested 
against both scenarios. As expected, the scenarios were 
assessed differently under the two scenarios, particularly 
in relation to how they would be implemented or the level 
of support that the strategies would have from the broader 
community. No strategies were identified as having 
negative impacts, but participants highlighted some ways 
that strategies could be improved or would need to be 
modified under the different scenarios.  


Roadmaps and signposts
One of the important outcomes from scenario planning 
is the recognition of potential signposts or indicators 
that show which future we are heading towards. Of 
course, a particular scenario will never eventuate exactly 
as described in a narrative, but it is useful to recognise 
critical aspects of a scenario and understand the potential 
implications for planning and implementation. 


One way to build this understanding is to consider the 
pathway from now to possible futures, including positive 
and negative signposts, possible shocks and surprises. 
The use of terminology such as ‘pathway’, ‘roadmap’ 
and ‘signposts’ reinforces the main premise of scenario 
planning – that there are multiple possible futures, and 
it is important to be able to recognise and respond as 
events change the course we are on. This also links with 
the ‘adaptation pathways’  approach to climate change 
adaptation, which emphasises a sequence of adaptation 
options, and includes analysis of the robustness and 
flexibility of adaptation options under  different futures 
(Bosomworth et al. 2015). Workshop participants 
developed a roadmap identifying events at global,  
national and cluster scale.


AN EXAMPLE PROCESS  
– STEPS 6 AND 7
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Once identified, signposts can be incorporated into 
NRM planning through monitoring key indicators of 
change. It should be noted that many of these are likely 
to be external and not under the control of NRM bodies. 
NRM monitoring and evaluation programs usually focus 
on indicators that are directly related to their activities; 
consideration of future scenarios highlights that it might 
also be useful to consider scanning techniques to identify 
possible significant changes in drivers in advance. 


CONCLUSIONS
Scenario planning is one part of an adaptive strategic 
planning process that is forward-looking and explicitly 
considers the robustness and flexibility of strategies 
under different possible futures, and different pathways 
to achieving a goal or vision. Messages from the scenario 
planning exercise were:


• Strategies that seem reasonable under current 
conditions may have perverse or negative impacts 
under different futures, or may need to be 
implemented in different ways


• Considering strategies under different scenarios 
provides useful insight into the impacts of key drivers 
and how planners might choose different approaches 
in response to unexpected events


• Planning while the climate is changing requires a 
forward-looking approach, where past experience may 
not be a reliable guide to effective action for the future 


• There is more than one pathway to achieve a vision  
or goals from a given starting point. Different  
pathways may be more or less appropriate as 
circumstances change


• Shocks and surprises cannot – by definition – be 
predicted, but considering multiple futures can help to 
create flexible, robust strategies that are better able to 
meet surprises.  
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EXAMPLES AND CASE STUDIES
There are two famous examples of scenario planning:


Shell used scenario planning in the mid-1980s to consider 
the impacts of a fall in oil prices, months before it 
eventuated.


https://hbr.org/1988/03/planning-as-learning/ar/1 


Shell continues to generate global scenarios and make 
these available. The most recent scenarios are the 
‘New Lens’ scenarios that deal with the distribution of 
power and resource availability, in relation to prosperity, 
leadership and connectivity. 


http://www.shell.com/global/future-energy/ 
scenarios.html 


In the early 1990s, the Mont Fleur scenarios were 
generated in a series of multi-stakeholder forums to 
imagine possible futures for South Africa after apartheid.


http://futuristablog.com/the-mont-fleur-scenarios/ 


www.generonconsulting.com/publications/papers/pdfs/
Mont%20Fleur.pdf 


The Millennium Ecosystem Assessment project developed 
four scenarios to examine possible benefits and risks 
for ecosystems and human well-being, through a wide 
ranging process including literature reviews, interviews, 
expert workshops and quantitative modelling. 


http://www.millenniumassessment.org/en/ 
Scenarios.html 


An introduction to scenario planning and application to 
the Namoi catchment.


www.archive.lls.nsw.gov.au/__data/assets/pdf_
file/0006/496491/archive_scenario-planning-for-
sustainable-landuse-in-the-namoi-catchment.pdf 


The South East Queensland Climate Adaptation Research 
Initiative (SEQCARI) used scenario planning with local 
governments to test climate change adaptation options 
for a range of settlement types. 


www.griffith.edu.au/__data/assets/pdf_
file/0004/464251/Griffith-University-SEQCARI-
Scenario-Report-Oct-2012.pdf 


TOOLS AND RESOURCES
National Park Service (2013) Using Scenarios to Explore 
Climate Change: A Handbook for Practitioners. 


http://climate.calcommons.org/bib/using-scenarios-
explore-climate-change-handbook-practitioners 


Introduction to scenario planning: slideshare


http://www.slideshare.net/mkconway/ 
introduction-to-scenario-planning  


RESOURCES
SCENARIO PLANNING



https://hbr.org/1988/03/planning-as-learning/ar

http://www.shell.com/global/future-energy/scenarios.html

http://www.shell.com/global/future-energy/scenarios.html

http://futuristablog.com/the-mont-fleur-scenarios/

http://www.generonconsulting.com/publications/papers/pdfs/Mont

http://www.generonconsulting.com/publications/papers/pdfs/Mont

http://20Fleur.pdf

http://www.millenniumassessment.org/en/Scenarios.html

http://www.archive.lls.nsw.gov.au/__data/assets/pdf_file/0006/496491/archive_scenario-planning-for-sustainable-landuse-in-the-namoi-catchment.pdf

http://www.archive.lls.nsw.gov.au/__data/assets/pdf_file/0006/496491/archive_scenario-planning-for-sustainable-landuse-in-the-namoi-catchment.pdf

http://www.archive.lls.nsw.gov.au/__data/assets/pdf_file/0006/496491/archive_scenario-planning-for-sustainable-landuse-in-the-namoi-catchment.pdf

http://www.griffith.edu.au/__data/assets/pdf_file/0004/464251/Griffith-University-SEQCARI-Scenario-Report-Oct-2012.pdf

http://www.griffith.edu.au/__data/assets/pdf_file/0004/464251/Griffith-University-SEQCARI-Scenario-Report-Oct-2012.pdf

http://www.griffith.edu.au/__data/assets/pdf_file/0004/464251/Griffith-University-SEQCARI-Scenario-Report-Oct-2012.pdf

http://climate.calcommons.org/bib/using-scenarios-explore-climate-change-handbook-practitioners

http://www.slideshare.net/mkconway
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WORKSHOP 1
SESSION TOPIC DESCRIPTION


8:45-9:00 Registration Registration


9:00-9:10 Introduction and Background to the workshop


9:10-9:40 Introduction to and outline of Scenario  
Planning Approach


Scenario planning


Drivers of change


9:40-11:00 Identification of drivers of change Brainstorming session on drivers of change


Identification of key drivers of change


Classification of drivers of change in terms of 
uncertainty and importance


11:00-11:30 MORNING TEA


11:30-12:30 Likely Trends, Uncertainties,  
Shocks and Surprises


In groups


12:30-1:00 Report back from the different groups Plenary


1:00-1:30 LUNCH


1:30-2:15 Synthesis – Identify critical drivers –  
highly uncertain and highly important 


Plenary


2:15-3:00 Scenario frameworks Creation of scenario matrix to explore four 
possible scenarios for the future in groups


3:00-3:15 AFTERNOON TEA


3:15-3:45 Report back from the different groups Plenary


3:45-4:00 Next steps and Wrap-up


WORKSHOP AGENDAS
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WORKSHOP 2
SESSION TOPIC DESCRIPTION


9:00-9:30 Introduction, review of progress, explanation 
of the workshop process and outline of the 
scenarios


Workshop agenda and tasks 


Scenario Descriptions


9:30-10:30 Presentation of selected strategies/ policies/ 
targets and group consensus for assessment


Selected strategies/ policies/ targets  
(composite table)


10:30-10:45 MORNING TEA 


10:45-11:00 Collective Brainstorming session 


Warm-up exercise with “Anthropocentric” 
scenario


In Plenary, using scenario descriptions


11:00-12:15 ‘Wind Tunnel’ test of each strategies/ policies/ 
targets in “Anthropocentric” scenario 


In small groups, testing strategies against  
‘what if’ questions


12:15-12:45 Plenary discussion including report back from 
the sub groups


Plenary report back


12:45-1:15 LUNCH


1:15-1:30 Collective Brainstorming session 


Warm-up exercise with “New Paradigm” scenario


In Plenary, using scenario descriptions


1:30-2:45 ‘Wind Tunnel’ test of each strategies/ policies/ 
targets in “New Paradigm” scenario 


In small groups, testing strategies against  
‘what if’ questions


2:45-3:15 Plenary discussion including report back from 
the sub groups


Plenary report back


3:15-3:30 AFTERNOON TEA


3:30-4:15 Overall assessment of strategies/ policies/ 
targets (independent of scenarios)


Plenary – roadmap and signposts


4:15-4:30 Next steps and Wrap-up
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Scenario Planning 


Scenario  planning  is  a  strategic  tool.    It  can  be  used  to  develop  a  science  based  decision‐making 
framework  in  the  face of high uncertainty and  low controllability  (Peterson et al, 2003).  It provides a 
systematic approach  for  the development and  testing of plans, strategies and policies  in an uncertain 
environment  through  the  creation  of  possible  futures  to  test  them  in  (O’Brien,  undated).    Scenario 
planning creates possible  futures  to  inform present decision‐making.   Developed during World War 2 
and then pioneered by the Royal Dutch Shell Company, the technique  is now widely used to consider 
the future by the public and private sectors worldwide. 


Futures thinking needs a structured systematic approach to explore the range of possible futures rather 
than relying on the prediction of a single expected or ‘most‐likely’ future (Cork et al, 2005). To this end, 
scenario planning involves: 


1. the identification of a focal issue or question; 


2. assessing certain and uncertain drivers of the issue or question over a selected timeframe; 


3. the development of options based on  those drivers –  i.e.  creation of  scenarios  (plausible and 
coherent pictures of possible futures);  


4. the development of narratives  from the present to the possible  futures  (including a  ‘roadmap’ 
for each scenario with signposts that could  indicate  if one  future  is becoming more  likely than 
another) and 


5. testing existing plans, strategies and policies against each scenarios. 


Scenario planning is instructive for a decision context that involves a particular question or problem that 
demands  action  now  but  will  play  out  in  an  uncertain  future  (O’Brien,  undated).    It  involves  the 
systematic exploration and description of the range of ways in which uncertainties could be played out 
and  their  impact  on  the  focal  question.    Scenario  planning  “simplifies  the  avalanche  of  data  into  a 
limited number of possible states” (Schoemaker, 1995: 27). Each scenario involves the consideration of: 
likely trends; uncertainties; and possible shocks and surprises (welcome and unwelcome). 


There  is  no  one way  to  do  scenario  planning with most  variations  being  in  their  qualitative  verses 
quantitative approaches. However,  it  is  important to distinguish that scenario planning  is based on the 
generation  of  descriptions  of  possible  futures  involving  a  high  degree  of  uncertainty  and  are  not 
predictions  of  a  particular  future.    In  this  sense  scenario  planning  does  not  involve  forecasting  or 
modelling  which  normally  deal  with  the  short  term  and  are  based  on  predetermined  elements 
particularly from the past and the present.  Current evidence suggests that two or four scenarios work 
well with  any  greater number  leading  to  levels of  complexity  that potentially dampens engagement.  
Three scenarios  it  is suggested,  inadvertently promotes the  idea that the  ‘middle’ scenario  is the most 
likely most probable future (O’Brien, undated). 


Scenario planning is based on the premise that the future is not “knowable” – any statements, stories, 
narratives  or  scenarios  about  the  future  are  hypothetical  possible  futures  that may  or may  not  be 
realised  (O’Brien,  undated).   However  they  should  be  built  from  research  that  can  identify  the  pre‐
determined and the uncertain elements of the future with the objective being the creation of plausible, 
coherent pictures / descriptions of possible futures and the identification of their drivers.  


FACT SHEETS FOR  
WORKSHOP 1
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Identify	focal	
question


 
Assess	key	
drivers


  Develop	
multiple	
possible	


  Develop	
narratives	
for	scenarios


 Test	policies	
against	
scenarios


 


Improved	
policies	and	
actions


The scenario planning process 
provides an opportunity to 


improve plans and policies by 
testing them against possible 


futures. 


Cork et al (2005) have identified the following steps to futures analysis: 


1. identify factors that brought about change in the past; 


2. identify factors that could bring about change in the future; 


3. separate what  is  relatively  certain  from what  is uncertain about 
the future; 


4. explore  the  range of ways  in which uncertainties  could play out 
(often  using  carefully  constructed  ‘stories’  or  ‘scenarios’  to  rest 
logic and communicate key messages); and 


5. identify what needs to be done now to prepare for later. 


This  should  include  the  development  of  “Roadmaps”  (plausible 
narratives) from the PRESENT to these possible FUTURES.  It also involves 
the  identification of “sign posts” which are  indicators of possible futures 
being  realised  such  as events, occurrences or observations  that  can be 
scanned from the real world.  It is also important to log the deliberations 
and discussions during the scenario construction process in the form of a 
“Decision Track”. 


Once constructed, the scenarios can then be used  in a “wind tunnel” or 
“test  beds”  approach  to  evaluate  and  refine  existing  or  proposed 
strategic plans, policies or decisions. 


Scenario planning  should  attempt  to  involve  the  key decision‐makers – 
the  ‘owners’  of  the  problem  (focal  question).    Meaningful  scenario 
planning will  be  enhanced  if  participants  can  bring  imagination,  expert 
knowledge, experience and  judgement  to  complement  their analysis of 
empirical data.  


Because  the  actual  scenario panning exercise normally  involves  a  small 
select group,  it  is  important that the scenarios are communicated to the 
wider  audience  of  stakeholders  so  that  they  too  can  benefit  from  the 
reflection  of  the  scenarios  and  their  consequences.    The  scenarios  can 
provide  a  useful  ‘hypothetical’  to  engage  stakeholders  about  the 
uncertainties of  the  future, especially  in  the context of a wider regional 
planning and visioning exercise. 
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East Coast Cluster –  
Population, demographics, economy 


East Coast Cluster 
6 coastal regional bodies, Rockhampton to Sydney 


Significant natural features: reefs, beaches, waterways, 
brigalow, rainforest 


5 of the 10 largest urban areas; greater than 42% of 
Australia’s population 


Fitzroy 
Population: 240,254    Area:   156,000 km2 
LG:  Central  Highlands,  Banana,  Gladstone, 
Rockhampton,  Woorabinda,  Livingstone,  Isaac, 
Maranoa, Western Downs 


Burnett Mary 
Population: 317,480     Area:   53,236 km2 
LG: Wide  Bay  Burnett  ROC  (Bundaberg,  Gympie, 
Cherbourg,  North  Burnett,  South  Burnett,  Fraser 
Coast), Gladstone, Sunshine Coast, Noosa 


South East Queensland 
Population: 3,047,450  Area:  23,239 km2 
LG:  SEQ Council of Mayors  (Brisbane, Gold Coast, 
Ipswich,  Logan,  Lockyer  Valley,  Moreton  Bay, 
Redland,  Scenic  Rim,  Somerset,  Sunshine  Coast, 
Noosa and Toowoomba) 


Northern Rivers (North Coast LLS) 
Population: 541,276   Area:  50,580 (32,287) km2 
LG: Northern  Region  ROC  (Ballina,  Byron,  Kyogle, 
Lismore,  Richmond  Valley  and  Tweed),  Clarence 
Valley,  Port  Macquarie  and  Hastings,  Kempsey, 
Nambucca,  Bellingen,  Coffs  Harbour,  Tenterfield, 
Guyra, Armidale Dumaresq, Uralla, Walcha 


Hunter‐Central Rivers (Hunter LLS) 
Population: 1,024,037  Area:  33,284 (33,118) km2 
LG:  Hunter  Coastal  Councils  (Dungog, Gloucester, 
Gosford,  Greater  Taree,  Great  Lakes,  Lake 
Macquarie,  Maitland,  Muswellbrook,  Newcastle, 
Port  Stephens,  Singleton,  Upper  Hunter,  Wyong, 
Cessnock) 


Hawkesbury‐Nepean (Greater Sydney LLS) 
Population: 4,415,164  Area:  23,121 (12,525) km2 
LG:  Cooks  River  Alliance  (Ashfield,  Bankstown, 
Canterbury,  Sydney,  Hurstville,  Marrickville, 
Strathfield and Rockdale), Sydney Coastal Councils 
Group  (Botany  Bay,  Hornsby,  Leichhardt,  Manly, 
Mosman,  North  Sydney,  Pittwater,  Randwick, 
Rockdale,  Sutherland,  Sydney,  Warringah, 
Waverley, Willoughby, Woollahra), Singleton, Blue 
Mountains, Gosford, Wollondilly, The Hills, Ku‐ring‐
gai,  Campbelltown,  Camden,  Liverpool,  Lithgow, 
Woolongong,  Wingecarribee,  Upper  Lachlan, 
Goulburn Mulwaree 
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Population characteristics 
 


   


Regions with capital cities have a relatively higher 
percentage of 20‐39 year olds and fewer people 
above 70 (Australian Bureau of Statistics 2011c). 


The Index of Relative Advantage and 
Disadvantage (ISRAD) summarises the 
economic and social conditions of 
people and households (Australian 
Bureau of Statistics 2011d), where 1 
represents high disadvantage, and 10 


represents high advantage.  


Populations are highly 
concentrated in the major 


centres (Australian Bureau of 
Statistics 2011c). 


Accessibility is highly varied, 
from major cities to very 
remote regions (Australian 
Bureau of Statistics 2011b). 
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Population projections 
The ABS provides estimates of  future population  growth based on  a  range of  assumptions  about  lifespan, 
rates of fertility and immigration, for all Australian states and territories (Australian Bureau of Statistics 2013). 
The  high  (A), medium  (B)  and  low  (C)  series  for  Queensland  and  NSW  were  used  to  estimate  regional 
population growth, based on the percentage of the state population in each region. The cluster population is 
estimated to increase from about  9.5 million people in 2012 to 12.5 million in 2031, and 16.7 million in 2061, 
under the medium range estimates.  


Under the medium scenario, the NSW population  is expected to grow by 25%  in 2031 and 57%  in 2061; the 
Queensland population by 41% in 2031 and more than double (103%) in 2061. 


 


Projected population in each region for the high, medium and low series for 2031 and 2061 
 (Australian Bureau of Statistics 2013) 


  2012  2031  2061 


    High  
(A) 


Medium 
(B) 


Low  
(C) 


High  
(A) 


Medium 
(B) 


Low  
(C) 


Fitzroy  240,254 360,270  338,983 319,498 582,873  486,952  415,689
Burnett Mary  317,480 476,073  447,944 422,195 770,228  643,475  549,305
South East 
Queensland 


3,047,450 4,569,760  4,299,752 4,052,594 7,393,317  6,176,625  5,272,707


Northern Rivers  541,267 687,278  676,311 668,338 936,719  850,182  802,270
Hunter‐Central 
Rivers 


1,024,037 1,300,278  1,279,530 1,264,445 1,772,201  1,608,480  1,517,835


Hawkesbury‐
Nepean 


4,415,164 5,606,182  5,516,726 5,451,687 7,640,893  6,935,005  6,544,186


Cluster Total  9,585,653 12,999,840  12,559,246 12,178,757 19,096,231  16,700,718  15,101,993
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Landuse
 


 


 


 


 


 


 


 


   


Landuse across the cluster is dominated by 
dryland grazing and agriculture, with large 
conservation areas surrounding Sydney, 
some islands and the hinterland. The 


percentage of land use for each region is 
shown in the graphs opposite.  


Australian National Landuse data (2011 
interim) (Australian Bureau of Agricultural 
and Resource Economics and Sciences 2011) 
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Agriculture


 


Persons employed in agriculture by sub‐sector (Australian Bureau of Statistics 2011c) 


Grazing and cropping from the  largest component of the agricultural workforce  in all regions, and almost all 
agricultural workers  in  Fitzroy. Nursery  and  floriculture production  is  relatively higher  in  the  capital  cities. 
Fishing is relatively higher in the centre of the cluster (Burnett Mary to Northern Rivers).  


The  value  of  agricultural  commodities  produced  (VCAP)  follows  a  similar  pattern,  although  cropping 
production  is relatively high  in Fitzroy compared with employment. Note  in the agriculture and employment 
sections,  any  reference  to Hawkesbury Nepean  includes  both  the Hawkesbury Nepean  and  Sydney Metro 
CMA areas as defined by the ABS (Australian Bureau of Statistics 2011a).  


 


Value of agricultural commodities produced 2010‐2011 (Australian Bureau of Statistics 2012) 
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Employment
Employment  by  industry  is  generally  similar  across  the  regions, with  a  large  proportion  of  the  employed 
population working in health, education, trade, manufacturing, construction, and professional services. Fitzroy 
and  Hunter  have  relatively  large mining  sectors.  SEQ  and  Hawkesbury‐Nepean  have  smaller mining  and 
agriculture sectors. The agriculture sector employs  relatively more people  in Burnett‐Mary, Northern Rivers 
and Fitzroy.  


 


Percentage of the workforce employed in employment sectors by region (Australian Bureau of Statistics 2011c) 


Industry  Fitzroy Burnett 
Mary 


South East 
Queensland 


Northern 
Rivers 


Hunter‐
Central 
Rivers 


Hawkesbury 
Nepean 


Agriculture, Forestry and Fishing  5628 8904 12121 10237  6241  8295
%  5.20 8.17 0.89 5.22  1.53  0.43


Total employed**  108,324 108,979 1,355,982 196,227  408,542  1,924,430
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Planning in New South Wales and Queensland  


 


New South Wales  Queensland 
Planning reform 


Planning reform has begun but is now uncertain. The 
Planning Bill 2013 was heavily amended by the upper 
house and returned to the lower house and has not been 
reconsidered.  
 


Planning reform is currently underway. The Draft Planning 
and Development Bill and Draft Planning and Environment 
Court Bill have been released for public comment prior to 
an expected introduction to Parliament in November 
2014. The associated Draft Planning and Development 
Regulation has not yet been released.  


Key  legislation 


Environmental Planning & Assessment Act 1979 
Environmental Planning and Assessment Regulation 2000  
Planning Bill 2013 (not passed) 
New coastal management legislation – stage 2 announced 
(2014) 


Sustainable Planning Act 2009 
Draft Planning and Development Bill 
Regional Planning Interests Act 2014 
Regional Planning Interests Regulation 2014 
Coastal Protection and Management Act 1995 


Planning purpose 


The overarching principle is ecologically sustainable 
development (previous); sustainable development 
(proposed). 


The fundamental purpose is to achieve prosperity, defined 
as balancing economic growth, environmental protection 
and community well‐being (Draft Planning Bill).  


Planning hierarchy 


Current hierarchy: 
State Environmental Planning Policies (including Regional 
Environmental Plans) 
Local Environmental Plans (LEP), Development Control 
Plans 
Proposed hierarchy: 
NSW Planning Policies (PPs) 
Regional Growth and Infrastructure Plans (RGPs) 


Subregional Delivery Plans (SDPs) 


Local Plans (LPs) 


Proposed hierarchy: 
(State Planning Regulatory Provisions) – to be removed 
State Planning Policy (single SPP) 
(Queensland Planning Provisions) – to be removed 
Regional Plan 
Local Planning Scheme 


Regional planning 


Far and Mid North Coast Regional Strategies to be 
combined into North Coast Regional Growth Plan 
Strategic Regional Land Use Plan – Upper Hunter 
Lower Hunter Regional Growth Plan (under development) 
Draft Central Coast Regional Growth and Infrastructure 
Plan (TBD) 
Draft Metropolitan Strategy for Sydney 


Fitzroy: The Central Queensland Regional Plan (2013) 
Burnett‐Mary: The Wide Bay Burnett Regional Plan (2011); 
review recently started.  
SEQ: The SEQ Regional Plan (2009); currently under 
review, expected 2015. 
 


Local Government planning 


Local Environmental Plans guide local government 
planning decisions through zoning and development 
controls. They are guided by the Standard Instrument LEP. 
Development Control Plans are not legally binding, but 
provide guidance to development proponents in regards 
to giving effect to other planning instruments.  


Planning schemes provide the basis for local government 
decisions, and are currently guided by the Queensland 
Planning Provisions, which provide standardisation for 
planning scheme provisions across Queensland while 
allowing for flexibility. The Planning Provisions will be 
removed under the proposed framework, although some 
components may be included in the Regulations.  
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Queensland 
Planning and Development Legislation 
Requirements for planning in Queensland are currently prescribed by the Sustainable Planning Act 2009 (SPA) and the 
Sustainable Planning Regulation 2009. The purpose of the SPA is to “seek to achieve ecological sustainability”. Following 
review  of  the  SPA,  a  draft  Planning  and  Development  Bill  has  been  prepared  for  consultation,  and  is  expected  to 
commence in 2015. The purpose of the new legislation is to “facilitate the prosperity of Queensland, by giving effect to 
a planning system that balances community wellbeing, economic growth and environmental protection.” The draft Bill is 
a  ‘skeleton  act’,  which  provides  the  overarching  framework,  while  the  detailed  benchmarks  and  mechanics  of 
implementation will  be  included  in  the  regulation.  The  draft  Bill  simplifies  the  planning  hierarchy,  removing  State 
Planning Regulatory Provisions and Queensland Planning Provisions as regulatory instruments.  


 
Queensland planning framework (adapted from the Cape York Regional Plan, Figure 2) (Queensland Government 2014a) 


The Queensland Plan 
The  Queensland  Plan  (Queensland  Government  2014b)  was  developed  by  the  state  government  with  community 
consultation  and  includes  nine  foundation  areas  –  education,  community,  regions,  economy,  health  and wellbeing, 
environment, people, infrastructure, governance. The Queensland Plan Bill 2014 gives effect to the plan by requiring all 
government  policies  and  local  government  corporate  plans  to  be  consistent  with  the  Queensland  Plan.  Local 
governments and the Premier must also provide annual reports on progress towards implementation of the Plan.  


State Planning Policy 
The State Planning Policy (Queensland Government 2013) identifies 16 state interests under 5 broad groups. These must 
be considered by  local government when preparing or amending  local planning schemes; by state government when 
designating land for community infrastructure, or preparing regional plans.  


Regional Planning Interests  
The Regional Planning Interests Act 2014 and Regional Planning Interests Regulation 2014 identify four areas of regional 
interest throughout Queensland: priority agricultural areas, priority  living areas, strategic cropping areas and strategic 
environmental areas.  


Regional Plans 
Regional plans identify state interests in land use and development, by evaluating and balancing competing interests in 
the regional context. Regional planning provides for coordinated responses to  issues across multiple  local government 
planning schemes within a region. The Central Queensland Regional Plan came  into effect  in October 2013. The Wide 
Bay Burnett and South East Queensland Regional Plans are currently under review, with the SEQ plan expected to be 
released in 2015.  


Local Government  
Local Government  plays  a major  role  in  local  planning  and  development.  It  operates as  an  arm  of  the Queensland 
Government and has been granted special powers and responsibilities through the SPA, the Local Government Act 2009 
and the City of Brisbane Act 2010. Key planning documents produced by local government include a 5‐yearly corporate 
plan  (including community engagement) and  the planning scheme. The planning scheme provides  the  framework  for 
managing  and  assessing  developments.  Planning  schemes  across Queensland  are  at  various  stages  of  development 
following council amalgamation and de‐amalgamation.  
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New South Wales 
Planning reform 
Planning reform has begun but is now uncertain. The Planning Bill 2013 was heavily amended by the upper house and 
returned to the lower house and has not been reconsidered. Given the possibility of significant changes to the Bill 
before it is reconsidered, the existing planning legislation (rather than the proposed Bill) is described below.  
Planning and Development Legislation – the Environmental Planning and Assessment Act 1979 
The Environmental Planning and Assessment Act 1979 (EPAA) sets out the plan‐making system in NSW. It seeks to: 
encourage environmental management and development that protects important resources, coordinate the 
development and economic uses of land and the provision of services and facilities and provide opportunity for public 
involvement and participation in environmental planning and assessment. The EPAA assists the coordination of 
responsibility for environmental planning between state and local levels of government by requiring LEPs to be 
prepared by local governments. 


State Environmental Planning Policies (SEPPs) 
SEPPs are statutory instruments that regulate land use and development. They are prepared by the state government, 
incorporating feedback from members of the public. SEPPs may be either state‐wide or region‐specific.  


Regional Growth Plans 
In  June 2014 the NSW Government released new draft regional boundaries  for NSW, which will provide the basis  for 
Regional Growth  and  Infrastructure  Plans. Existing Regional  Strategies  still  apply until  they  are  replaced by Regional 
Growth  and  Infrastructure  Plans.  Regional  Growth  and  Infrastructure  Plans  will  set  an  agreed  government  and 
community vision for the region and guide local government planning. 


Coastal Zone Management Plans 
Coastal  Zone Management  Plans  are  a  legislative  requirement  under  the NSW  Coastal  Protection Act  1979  (and  as 
amended in the Coastal Protection Amendment Act 2012). They can be gazetted by local government as statutory plans, 
giving their recommendations greater power. Coastal Zone Management Plans can address risks from coastal hazards as 
well as  threats  to coastal resources. A new Coastal Management Act  is being proposed as part of stage 2  reforms  to 
coastal management. 


Local Environmental Plans (LEPs) and Development Control Plans 
LEPs guide planning decisions for local government areas. They apply to either the whole or part of a local government 
area. Each LEP includes zones and objectives that indicate the primary intended use for that zone. LEPs list the types of 
development  within  each  zone  that  require  development  consent  or  that  are  prohibited.  Through  zoning  and 
development controls, LEPs allow local governments to supervise the ways in which land is used.  


Development control plans, prepared in accordance with the Environmental Planning and Assessment Act, are also used 
to help achieve the objectives of the local plan by providing specific, comprehensive requirements for certain types of 
development or locations. 


Integrated Regional Vulnerability Assessments 
Integrated Regional Vulnerability Assessment (IRVA) processes have been undertaken in several NSW regions to 
“develop a shared understanding among stakeholders of the likely vulnerability to climate change and stimulate action 
to plan adaptation” (OEH 2013). The IRVA process includes systems thinking, participatory engagement, understanding 
the constraints to adaptation and qualitative analysis supported by quantitative data. IRVA processes have been carried 
out in the Greater Sydney and North Coast regions of the East Coast Cluster in NSW.  


References 
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Natural resource management  


History of regional NRM in Australia  


Regional  NRM  arrangements  were  introduced  in  Australia  from  the  1990s  (Table  1).  From  2001  onwards,  formal 
Commonwealth‐State  agreements  designated  community‐based  regional  bodies  to  engage  the  community  in  the 
development and  implementation of regional NRM plans. NRM plans were built around targets that formed the basis 
for investment in strategic actions from government, philanthropic, community and the private sectors.  


Table 1. A brief history of regional NRM arrangements in Australia 


Years  Program  Governance  Objectives 


1989‐
2008 


National Landcare 
Program – the ‘Decade 
of Landcare’  


Federal funding of local Landcare groups 
(part of NHT I & II from 1996) 


Raising awareness of land 
degradation; building social 
networks and partnerships 


1996‐ 
2001 


Natural Heritage Trust I  Federal funding of local Landcare, Bushcare 
and Rivercare groups 


Broader focus but still primarily a 
local delivery model 


00/01  – 
07/08 


NAPSWQ  Federal state agreements providing funding 
to regional NRM bodies for 21 at risk 
regions. 


Integrated Catchment Management 
(ICM) for salinity and water quality  


02/03  – 
07/08 


Natural Heritage Trust II  Formal agreements between federal and 
state; and between state and regional 
bodies (56 regions), based on accredited 
regional plans and investment strategies. 


A comprehensive, integrated 
response to conserve, repair and 
replenish Australia’s natural capital 
infrastructure 


08/09  – 
12/13 


Caring for our Country  Funding of specific projects, including Reef 
Rescue 


Emphasis on incentives and 
competitive tendering 


2013‐
2018 


Reef Program  Funding to NRM bodies through grants, 
industry bodies through partnerships  


Reef water quality and resilience to 
climate change  


2015 ‐   National Landcare 
Programme 


TBA  TBA 


 


There are currently 54 regional NRM bodies  in Australia  (Figure 1). The NRM bodies were created first on state  lines, 
then along catchment or bioregion boundaries. The exception is the new boundaries for the Local Land Services (LLS) of 
NSW, which largely follow local government boundaries.  


 
Figure 1. Current regional NRM boundaries (LLS boundaries shown for NSW) 
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NRM planning  


There are several elements that provide a common basis for NRM planning and implementation across Australia: 


 extensive collaboration and engagement with stakeholders in both planning and implementation activities 
 evidence‐based practice and use of research, best available knowledge and best practices 
 an ongoing and increasing need to respond to uncertainty in several forms  
 a focus on adaptive management, with monitoring and evaluation embedded within the planning cycle. 


Adaptive  planning  is  a  core  principle  listed  under  the  Queensland  Regional  NRM  Planning  Guidelines  (Queensland 
Regional NRM Groups Collective 2012) and  the Performance Standard  for LLS  (Natural Resources Commission 2014). 
Collaboration and effective  stakeholder engagement are  recognised as an essential component of both planning and 
implementation processes and are a requirement of funding provision (Australian Government 2012; Natural Resources 
Commission  2014;  Queensland  Regional  NRM  Groups  Collective  2012).  Properly  undertaken,  engagement  provides 
legitimacy  for  activities  undertaken  by  NRM  bodies,  and magnifies  the  extent  and  scope  of  activities  that  can  be 
undertaken. Adaptive management provides the basic framework for NRM planning and management in Australia.  


 


Queensland 


History 


There are 14  regional NRM bodies  in Queensland, operating under a variety of structures. Unlike  some other  states, 
including NSW, NRM bodies in Queensland do not have a statutory basis or a standard governance structure. They are 
community‐based, non‐statutory, not‐for‐profit organisations. Regional bodies were formalised from community groups 
and catchment management organisations in response to the requirements of the NHT II program, and have continued 
to provide regional NRM based on funding from federal and state governments, program partners and  investors. They 
have no ongoing  formal  responsibilities or  reporting  requirements under  state  legislation, and are  independent  from 
government.  


State organisation 


The Queensland regional bodies have formed a Regional Groups Collective (RGC), which is a peak body representing the 
interests of the 14 regional NRM group to improve delivery of NRM outcomes across the state. The regional bodies have 
also formed informal networks; for example, the Queensland Planners Network. 


Regional NRM plans 


Queensland  regional  bodies  developed  regional  NRM  plans  and  regional  investment  strategies  as  part  of  the 
requirements for accessing funding under NHT II. Various approaches have been taken to updating the plans across the 
state:  for example,  in  the East Coast Cluster, Fitzroy Basin Association has not updated  their plan, but  relied on Reef 
Rescue funding; the Burnett‐Mary Regional Group worked with the state government to develop an updated plan; while 
SEQ Catchments have updated  their plan every 5  years  to  align with  the  statutory  SEQ Regional Plan. Currently,  all 
regions are updating their plans or writing plan addendums to incorporate climate change adaptation and prioritise  
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New South Wales 


History 


Catchment Management Authorities  (CMAs) were  established  in NSW  in 2004  through  the Catchment Management 
Authorities Act 2003. These 13 CMAs were established as statutory authorities, with boards reporting to the responsible 
minister. These CMAs replaced the previous 72 NRM committees. The Natural Resources Commission  (NRC) Act 2003 
established the NRC as a statutory independent body tasked with finding evidence‐based solutions to NRM problems.  


Local Land Services 


In 2014, 11 Local Land Services  (LLS) commenced operations, comprising the  former CMAs, Livestock Health and Pest 
Authority,  and  the  biosecurity  and  emergency management  functions  from NSW Department  of  Primary  Industries. 
Under the Local Land Services Act 2013, LLS are responsible for ‘for management and delivery of  local  land services  in 
the  social,  economic  and  environmental  interests  of  the  State’.  Funding  for  LLS  comes  from  the  federal  and  state 
governments,  the  charging  of  rates  and  levies  of  landholders,  and  individual  fee  for  service  arrangements.  The 
investment of  these  funds  is  to  ‘deliver practice  landscape management outcomes  that reflect regional priorities and 
provide a triple bottom line return on investment (Natural Resources Commission 2014). While the former CMAs were 
established along catchment boundaries, the LLS largely follow local government boundaries.  


Oversight of the LLS is by an independent local board of 7 members, 4 of whom are appointed by the government, and 3 
of whom are elected by the ratepayers in each region (Western LLS is an exception, having 5 government‐appointed and 
4  elected  board members).  The  Chair  of  each  board  sites  on  the  state‐wide  Board  of  Chairs,  which  has  its  own 
independent Chair, and reports to the Minster.  


The Natural Resources Commission 


The Natural Resources Commission (NRC) was established under the Natural Resources Commission Act 2003 to provide 
the NSW Government with independent advice on managing natural resources. The NRC advises the Minister on what is 
working, what needs  improving  and how NRM  is  tracking against  their policies  and  targets. The NRC  also promotes 
improvements  in performance, governance and accountability and oversees their  implementation  in regional planning 
(Natural Resources Commission 2010). The NRC prepares the performance standard for regional NRM bodies (Natural 
Resources Commission 2014) and performs reviews and audits of the performance of NRM bodies.  


Strategic Plans 


A State Strategic Plan, effective for 10 years, will be prepared by the Local Land Services Board of Chairs. It will focus on 
triple bottom  line outcomes and set the vision and priorities that will guide the development of  local  land services. A 
Local  Strategic  Plan  will  be  developed  by  each  regional  LLS,  effective  for  5  years.  Until  Local  Strategic  Plans  are 
developed, LLS will continue  implementing  the existing Catchment Action Plans. All  regions  in NSW  recently updated 
their Catchment Action Plans, with final versions approved in 2012‐2013. 


 


Figure 1. NSW regional NRM arrangements 
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Disaster and emergency management  


Disaster:  A  serious  disruption  to  a  community,  caused  by  the  impact  of  an  event  that  requires  a  significant 
coordinated response by the State and other entities to help the community to recover. 


Disaster management  is  about managing  the  potential  adverse  effects  of  an  event  and  includes  arrangements  for 
mitigating, preventing, preparing for, responding to and recovering from a disaster, as defined below. 


 Prevention: The  taking of preventative measures  to  reduce  the  likelihood of  an event occurring or,  if  an event 
occurs, to reduce the severity of the event.  


 Preparedness: The taking of preparatory measures to ensure that, if an event occurs, communities, resources and 
services are able to cope with the effects of the event.  


 Response: Responding to an event to ensure that its effects are minimised and that persons affected by the event 
are given immediate relief and support.  


 Recovery:  Actions  that  support  disaster‐affected  communities  in  the  reconstruction  of  infrastructure,  the 
restoration of emotional, social, economic and environmental wellbeing. 


The National Approach to Managing Disasters 


In Australia,  the Commonwealth Government does not have  the constitutional power  to play a direct  role  in disaster 
management. Instead, the primary responsibility for emergency management falls to the local and state governments, 
and the Commonwealth Government provides support for the States in the form of coordination and resources in cases 
of major disasters, and support for the development of each State’s disaster management capacity.  


The Australian Government  provides  funding  to  help  pay  for  natural  disaster  relief  and  recovery  costs  through  the 
Natural Disaster Relief and Recovery Arrangements (NDRRA). A State or Territory may claim NDRRA funding if a natural 
disaster occurs  for which  state  relief and  recovery expenditure exceeds agreed  thresholds  (Australian Government – 
Attorney‐General’s Department 2011). Table 1 lists the disasters which the NDRRA does and does not apply to. 


Disasters which the NDRRA applies to   Disasters which the NDRRA does not apply to 


 Bushfire 
 Earthquake 
 Flood 
 Storm 
 Cyclone 


 Storm surge 
 Landslide 
 Tsunami 
 Meteorite strike 
 Tornado  


 Drought 
 Frost 
 Heatwave 
 Epidemic 


 Disasters resulting from:  
 poor environmental planning 
 commercial development 
 personal intervention (other 
than arson) 


Table 1. Disasters applicable to the NDRRA (Australian Government – Attorney‐General’s Department 2011). 


Additionally,  in  2011,  the  Council  of  Australian  Governments  (COAG)  endorsed  the  National  Strategy  for  Disaster 
Resilience,  which  recognises  that  a  national,  coordinated  and  cooperative  effort  is  needed  to  enhance  Australia’s 
capacity to prepare for, withstand and recover from disasters. The Strategy provides guidance on disaster management 
to  the  Federal,  State and  Local Governments as well as business and  community  leaders.  It  recognises  that disaster 
resilience  cannot be  sustained by  governments  alone  and  that  responsibilities must  also be  shared with  individuals, 
households, businesses and communities if successful outcomes are to be achieved. 


State Emergency Services 


The State Emergency Service (SES) is a national organisation of volunteers that assists the community in emergency and 
rescue  service  (NSW  State  Emergency  Service  2013).  There  are  229  units  located  throughout  NSW,  comprising 
approximately 10,000 volunteer members and over 300 units in Queensland. The SES is the primary responder for flood 
and  storm  events,  and  also provide  the majority of  general  rescue  effort  in  rural  areas.  This  includes  road  accident 
rescue, vertical rescue, bush search and rescue, evidence searches, emergency traffic management, urban search and 
rescue and community education. The SES also assists other emergency services, including the state Police forces, Rural 
Fire Services, Fire and Rescue and ambulance services.    
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New South Wales 


In NSW, disaster management arrangements are based on the State Emergency and Rescue Management  (SERM) Act 
1989, which  requires  (Ministry  for  Police  and  Emergency  Services  2012; Ministry  for  Police  and  Emergency  Services 
2013): 


 The  establishment  of  the  State  Emergency Management  Plan  (EMPLAN)  to  detail  emergency  preparedness, 
response and recovery arrangements for NSW to ensure coordinated response to emergencies by all agencies.  


 The  preparation  of  Regional  Emergency Management  Plans,  and  subordinate  plans  to  ensure  coordinated 
responses to emergencies. 


 The  establishment  of  EM  Committees  at  State,  Regional  and  Local  Government  Levels,  which  comprise 
representatives of emergency services organisations, government agencies and welfare services. 


 Convening of the State Disasters Council to advise on emergency EM matters at the request of the Minister. 


EMPLAN  is  the  key  element  of  emergency  planning  in  NSW.  The  NSW  EMPLAN  places  responsibility  for  disaster 
preparedness, response and recovery primarily at the local level, unless insufficient resources are available at the local 
level. In such a circumstance, local agencies are augmented by those at the regional level, and by the state level, where 
district agencies are still unable to cope (Ministry for Police and Emergency Services 2012). EMPLANs identify, for each 
type of emergency, the combat agency primarily responsible for controlling emergency response; specify the tasks to be 
performed by all agencies in the event of an emergency; and specify the responsibilities of the Minister, the State, the 
District or Local Emergency Operations Controllers (Ministry for Police and Emergency Services 2013).  


In addition to the EMPLAN, Regional Emergency Management Plans are being developed to replace the previous District 
Emergency Management Plans. Regional EMPLANs are developed to ensure a coordinated response by all agencies that 
have responsibilities and roles  in emergencies, and guide the coordination of other agencies  in supporting the combat 
agencies. Additionally, sub‐plans are prepared for specific hazards and supporting plans are prepared to provide support 
and assistance to combat agencies (Ministry for Police and Emergency Services 2012; Ministry for Police and Emergency 
Services 2013).  


Local land services 


Local  Land Services  (LLS) provide emergency  support  services where agriculture and animals are  impacted,  including 
natural disasters such as flood, bushfire, drought and biosecurity events involving plants, animals and pest insects such 
as locust plagues. LLS also work with landholders to improve their capacity to plan, prepare, respond and recover from 
disasters and emergencies.  


Regional Disaster Plans 


Emergency management regions have been established throughout NSW along with a Region Emergency Management 
Committee.  The  regions  in  the  cluster  are  North  Coast,  Hunter‐Central  Coast,  Sydney  Metropolitan,  North  West 
Metropolitan and South West Metropolitan. Regional emergency management plans in the cluster include the Georges 
River District Disaster Plan, Lucas Heights  sub‐plans, Hunter Central Coast District Disaster Plan,  Interim Plan  ‐ North 
Coast Regional Emergency Management Plan, Hawkesbury‐Nepean Flood Emergency sub plan.  


Disaster Recovery 


The  recovery phase of disaster management  is often complex and costly,  involving a wide array of groups. NSW EM 
arrangements emphasise the early commencement of recovery activity and community and stakeholder engagement. 
Following an emergency, an  Initial  Impact Assessment  is  completed. Recovery Plans  (prepared  in advance as part of 
planning  processes)  and  the  results  of  Initial  Impact  Assessments  for  the  basis  for  detailed  recovery  action  plans 
prepared following an emergency or disaster (Ministry for Police and Emergency Services 2012). 


Emergency Management Committees at all  levels are  responsible  for  recovery planning. The State Disasters Council, 
established under the SERM Act  includes a State Emergency Recovery Controller. A recovery operation aims, as far as 
possible, to assist the community to manage its own recovery (Ministry for Police and Emergency Services 2012).  
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Queensland 


In Queensland, disaster management arrangements are based on a  tiered structure  that recognises  four  levels:  local, 
disaster district, state and national levels (Figure 1). The Disaster Management Act 2003, which was reviewed in 2009, 
forms the legislative basis for disaster management activities within all levels of government in Queensland. In addition, 
several other key documents set out the State’s approach to disaster management under the legislative responsibilities 
of the Act, including the State Disaster Management Plan (Queensland Government, 2013), the Queensland Strategy for 
Disaster  Resilience  (Queensland  Government  2014),  Disaster Management  Strategic  Policy  Framework  (Queensland 
Government,  2010),  State‐Wide  Community,  Economic  and  Environmental  Recovery  and  Reconstruction  Plan 
(Queensland Government 2011), and recovery plans developed  for specific disasters  (e.g. the Queensland 2013 Flood 
Recovery Plan). Collectively, these documents describe:  


 the State’s long term disaster management strategies 
 the disaster management organisational structure 
 procedures for mitigating and responding to disasters 
 guidance to build disaster resilience 
 guidance for community recovery 
 guidance regarding the responsibilities of agencies at the district and local levels.  


A series of guidelines also exists, including the Queensland Local Disaster Management Guidelines, Queensland District 
Diasaster Management Guidelines, Queensland Recovery Guideline and Queensland Evacuation Guideline.  


 


 
Figure 1. Organisational Structure of Disaster Management in Queensland 


District Disaster Management Plans have been prepared  for Brisbane, Bundaberg, Gladstone, Gympie, Maryborough, 
Rockhampton, Sunshine Coast, Logan, Gold Coast, Ipswich and Toowoomba. Local disaster management plans have also 
been prepared under the Act for most local governments in Queensland.  


Queensland’s disaster management arrangements are structured with disaster management groups (local, district and 
state) responsible for planning and implementation of measures to prevent, prepare for, respond to and recover from 
disasters;  coordination  centres  (local,  district  and  state)  that  support  these  groups  in  coordination  for  disaster 
operations; state government functional agencies; and state government threat‐specific agencies.  
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Recovery operations are  largely  led by the state government, but a Local Disaster Management Group may appoint a 
Local  Recovery  Coordinator.  There  are  several  elements  of  recovery,  each  managed  by  a  different  government 
department. These are: 
 Human and social: Department of Communities, Child Safety and Disability Services 
 Roads and transport: Department of Transport and Main Roads 
 Building: Department of Housing and Public works 
 Environmental: Department of Environment and Heritage Protection 
 Economic: Department of State Development, Infrastructure and Planning 
 Telecommunications: telecommunications providers 
 Energy infrastructure, water and sewerage supply: Department of Energy and Water Supply 
 Reconstruction monitoring: Queensland Reconstruction Authority 
 Recovery coordination and monitoring: Department of Local Government, Community Recovery and Resilience. 


Special Cases 


Disasters  can  occur  in  a  number  of  ways  besides  those  generated  by  extreme  climatic  events.  Financial  crises, 
pandemics,  agricultural  diseases  and  the  loss  of  environmental  assets  can  also  undermine  the  social  and  economic 
structure of a region to the extent where a significant coordinated resonse is required to help the comminity to recover. 
Terrorism,  shipwrecks,  aircrashes  or  the  release  of  toxic  chemicals may  present  situations  that  require  specialised 
responses. In these instances, the authority for the management of a disaster may be transfered to a better equipped or 
more informed agency. During these events, the Local and District DMG’s may be called upon to support the responding 
agencies. 


Risk assessment 


The  Queensland  Government  has  also  commissioned  the  2012  State‐wide  Natural  Disaster  Risk  Assessment  (Risk 
Frontiers, 2011). The Risk Assessment describes  the historical  impacts of natural disasters  in Queensland up  to 2011. 
Tropical cyclones  (including storm surge) and flooding are the most damaging natural hazards, and account  for about 
72% of building damage and 95% of fatalities for the period 1900‐2011. Under one climate change scenario, the average 
damage cost of flooding in Brisbane could rise from $33m a year to $94m a year by 2050. 
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UNCERTAINTY


Low Medium High


IM
P
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TA
N


C
E


H
IG


H


Social licence to farm
Population increase
Extreme weather events
Water availability – potable
Change in biodiversity
Consumerism increasing – has become a 
social value
Energy – carbon based industries more 
extraction of coal, gas etc – cf switch to 
renewables
Communication technologies – various 
applications e.g. disasters, environmental 
monitoring
Population growth
Urbanisation
Ageing population – needs resources
Global economic system – increasing 
connectivity, instability, increasing power of 
global companies
Renewable energy technologies – cheaper, 
higher use in future, supply chain/ infrastructure
Food security and demand – increased 
pressure on resources (global and national)
Increased coastal development (national)
Warmer heatwaves (global)
Political unrest eg wars, terrorism -> 
decreased funds, increased migration and 
population increase (global, national, regional)
Ongoing decline in biodiversity
Improved information availability and 
sharing
Impact of climate change on species -> 
geographic location and range
Economic growth given greater priority 
than environmental protection (national)
Majority of people within high populous 
countries become ‘middle class’ and 
increased consumers (global)
water security (increased demand and 
decreased supply)
increase CO2


increasing population
eucalypt dieback
biodiversity loss and ecosystem change – 
weeds ecotones etc
food security
sea level rise
storm surge
floods
tension over water
bushfire
GM


Biosecurity (fire ants, hive beetle)
Change of government policy
Information – mistrust institutions, use of 
social media, source of truth
Social – community support for action on 
climate change (local -> global)
Improved awareness of NRM in community
Climate adaptation is prioritised
Bipartisan support for climate change 
(global)
Internationally agreed mitigation targets 
(global-> national)
Decreased demand for coal and gas
Geopolitical tensions
Community support for NRM
loss of pollinators
Increasing inequality
Vulnerable populations
Energy security and balance
Mental illness
Green economy


Meteor strike or global cataclysm / 
pandemic
Ocean currents affected by sea 
temperature change
Artificial intelligence takes over
Discovery or research investment in 
alternative energy
New biosecurity threats to keystone 
species (national/ local)
New technologies for carbon capture 
(national)
Improved restoration technology
Stress / fear / paranoia
Governance
Stewardship (increase)
Economic instability
Maturing approach to NRM
prospering tourism


IDENTIFICATION AND 
CLASSIFICATION OF DRIVERS 
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UNCERTAINTY


Low Medium High


IM
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Loss of high value agricultural land 
(intensifies)


Land use intensification


Change in land use and management


Demographic change


Ocean acidification


Internal displacement (climate disasters)


Carbon credits drive emission reduction


Increasing disaster costs + frequency + 
severity


Loss of ecological resilience – continued 
decline in environmental condition


Major vegetation clearing


Longer fire season (regional)


Shifting demographics


Infrastructure damage


health


Consumer requirements for food


Increase in climate variability


Extreme climate disasters – tourism, 
risk in urban development, transport, 
agriculture


Emergence of carbon farming as viable 
economic activity (global, national)


Series of natural disasters (eg drought) 
-> shock people out of complacency 
(global, national, regional and local)


More dependent population (regional 
and national)


New modes of transport -> decreased 
fuel consumption, decreased landuse 
for transport, increased public transport 
(regional, local)


Settlement patterns


Disease


Increasing philanthropy


Urban heat island effect


Social values


Fall of current political system (taken 
over by Fonterra)


Global viral pandemic (zombies)


Conflict – unknown importance based 
on location


Constraints on agricultural nutrient 
supply


Biotech – economy, energy


Remote sensing technology


Robotic technology – ecosystems, 
invasives control, economy


LO
W


Gimmicks for NRM outcomes (apps, 
webinars)


Australian debt reduction strategies


Rise of celebrity cult worship industry: in 
rocks we trust


Environmental markets – water offsets


Refugees


Increased technology for NRM 
monitoring eg LIDAR


Economic decentralisation 
(increasing IT infrastructure etc)


Sea level rise (global)


Political will – legislative change,  
policy change


Lack of peak oil (global)


Lower birth rate / higher death rate 
(war, disaster, disease) -> decreasing 
population (global, national, 
 regional, local)


Streamlining of government across  
all scales (global, national, regional and 
local) -> decreased spending  
on bureaucracy, increased funding for 
action


Free love


Text colours relate to responses made by different small groups participating in workshop
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DRIVERS LIKELY TRENDS POSSIBLE SHOCKS AND SURPRISES


Regional conflict (SE Asia, Australia)


E.g. climate refugees


Increase in conflict -> immigration to 
Australia from flooded islands.


Increased pressure on natural resources: 
water, soil, forests etc.


Increased political tensions


Increasing conflicts due to a lack or scramble 
for natural resources


Regional partnerships develop out of 
crises or due to a catalytic crisis of regional 
proportions


New biosecurity threat to keystone species More diseases and weeds infestation and 
spread leading to ecosystem change


GMOs create unknown negative effects


Free trade increases import of pests


Increasing use of chemicals


Proliferation of a pest wiping out an 
important food crop


Loss of key service e.g. such as mangroves 
resulting in collapse of fisheries


Impact on pollinating species


Artificial intelligence taking over information 
systems


More efficient ecosystem management


Loss of employment opportunities


Over-reliance leads to massive loss of 
information and knowledge


Lack of governance to deliver NRM Less support for and interest in NRM


Loss of biodiversity and ecosystem services


Food shortages


Water shortages


Economic recession


Community uprising


Anarchy


The decline in ecosystem services is more 
rapid than predicted


An amazing, solution oriented, green 
politician is elected


Climate disasters


Increase infrequency and severity of climate 
impacts –disasters


Increasing extreme events = infrastructure 
and social costs


Improved EM plans, disaster coordination


Demographic shift- impact on regional 
economies


Shift from recovery funding to preparation 
investment


Increase in mental health issues


Change in land tenure ownership- private/
rental


Global action on climate change (achieve 
targets)


Dramatic change in global currents


Dramatic shift in trends eg dramatic sea level 
rise


The unexpected becomes the norm (e.g., ten 
year drought)


Insurance costs force relocation


Two tier social system-economically 
vulnerable can’t protect themselves (e.g. by 
relocation or insurance). 


New technology for carbon capture Increased soil carbon contents as a result 
of agro-ecological practices eg holistic 
management


Politicians grasp at new technologies and 
don’t address the issues


Technology works


Apathy towards environment e.g. trees


Dramatic reversal of climate change


UNPACKING  
OF KEY DRIVERS 
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DRIVERS LIKELY TRENDS POSSIBLE SHOCKS AND SURPRISES


Change in ocean currents  
(affected by sea temperature)


Global ocean currents stop due to cold 
water input


Conflicts arise over ‘new’ ocean tenure


Infusing of cold water from glacial melt


Southern oscillation is affected


Collapse or other effect on fisheries


Green economy (increase) Shift to renewable resources- not happening 
locally


Local food systems continue to develop and 
grow


More farmers using agro-ecological methods 
and direct marketing


Strong move to a green economy


Internationally agreed mitigation targets Increasing global governance


New technology


Larger ability of Australians to compete in 
engineering markets-geopolitical fallout 
implications


Australia gets its act together


Shock to the coal industry


Huge implication for Australia trade


Australian ability to teach  other countries to 
develop technologies to meet targets.


Discovery of  rival  alternative  
energy source


Price and viability of renewables increases


Increase in cheap production- capacity to 
sustain increasing consumption patterns


Delivery networks and infrastructure need 
changes


New types of jobs


Fusion changes everything


Technology change of energy source has 
even worse consequences for environment


Disaster related to new energy source


Increasing use of robot rangers –  
robot solutions to NRM conundrums


Shift in workforce skill set – highly skilled 
labour


Increased efficiencies


Reduced human error


Loss of connection to country


Decline in capacity building


Increased ability to detect environmental 
problems


Increased ability to monitor resources/ 
communities and moving populations and 
respond


Increased ability to monitor and shoot 
invasive species


Increased compliance because robots are 
used for enforcements


Improved management of some intractable 
issues (e.g., remote weed management)


Change in employment  unskilled (many)  
to skilled (few)


Better monitoring to support the technology


-overwhelming success


Adaptive intelligence


Major energy crisis-reduced viability


Malfunctioning technology and influences of 
extreme weather events-increase $


Reliance on system


New application for technologies some with 
negative consequences


Mechanism may not be able to disseminate 
potential impacts on beneficial species. 


Costs limits implementation


Technology more applicable to production 
of NRM
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DRIVERS LIKELY TRENDS POSSIBLE SHOCKS AND SURPRISES


Maturing approach to NRM (community 
support and NRM strategies)


(more effective and mature management of 
environment – community values, improved 
practice, certainty of investment)


More community and government 
ownership for environmental protection


Better outcomes – sustained ecosystem 
services


Long term financial commitment to allow 
outcomes to be achieved


Ecological accounting and reporting that 
recognises true value of environment – 
needs better methodologies


NRM integration into mainstream business


Improved valuation of natural assets and 
ecosystem services


Impact on economic development and 
perceptions around it


Changes in development techniques and 
patterns  


Increase in volunteerism


Underlying climate shift undermines the 
confidence that we can manage the system


Land use conflicts and competing priorities 
e.g. water for agriculture or environment


International market in biodiversity credits


Dramatic shift in community attitude- 
positive and negative


Recovery of ecosystems at broad scale


Cat free Australia


Increasing land use conflict


Divided society


Economic and cost of living issues


Reduction in demand for Australian coal Reduced economic growth (short term) in oz


New opportunities for technology to fill gaps 
(Oz)


Economic impacts in customer countries 
(e.g. China) creates shifts on energy mix- 
global benefit in emissions


Demographic shift (mining towns less viable)


Demand increases for five years and then 
collapses


Frenzy of infrastructure that nobody uses 
later


Support industry collapse or shift towards 
renewables


Need to retool people working in mines


Social problems as a result of unemployment


Diversification in energy technology


Global ETS activities


Shift in profits from coal- alternatives


Increase in coal usage in Australia


Reduction in NRM investment


National economic and social shifts


Decrease in review from mining operations


Reliance on foreign supply


Alternative uses for coal


New markets fill gap e.g., India for China


Mining areas rehabilitated for other land use 
(e.g., biodiversity, agriculture/carbon price 
further reduce demand.)


somebody finds a massive coal store


NRM has an opportunity to rehabilitate 
mining holes


Queensland government goes broke due to 
loss of revenue


Negative economic and social shift


Coal industry collapse


Transition of coal mining regions-tourism 
and ecotourism


Increased unemployment


Steam powered public transport
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DRIVERS LIKELY TRENDS POSSIBLE SHOCKS AND SURPRISES


Community focus on climate change and 
bipartisan support driving action


Impacts (driver) create concern / fear


Social media (driver) builds a campaign


Increasing pressure on politicians and 
decision makers to enact policy


More constructed solution – seawalls etc.


New building standards (e.g. flood zones etc.)


Carbon pricing


Increasing cynicism of population of 
government policies


Good for the shade cloth industry


Increasing local action by communities on 
climate change


Greater use of alternative communication 
channels to disseminate information


Greater focus on local and personal impacts 
and costs.


Another global economic crisis


Loss of an icon eg Great Barrier Reef


Climate impacts less severe than projected


People vote for a government that supports 
climate change action


Global climate action


Inequity in costs and benefits from climate 
action and people suffer


Energy security and balance (supply and 
demand – how to respond)


Increase in global demand (population + 
increased affluence)


Mixture – diversification including “dirty” 
energy: shale oil, tar sands, coal; and 
“renewable”: biofuel and solar, wind etc.


Potential land use conflicts


Trade-off: cost / impact


Continued reduction in demand


Increase in cost due to reduced demand


Growing reliance on renewables


Energy storage technology improvement


Instant charging batteries


Deprivatisation of electricity assets and 
infrastructure


Grid asset renewal and maintenance  
not viable


Potential shift to nuclear


Carbon pricing – global


Unacceptable environmental impacts eg 
China – air pollution


Unacceptable choice – energy, plastics and 
other material use


Global shifting of resources and energy


Limitless global mobility and accelerated 
globalisation


Viable fusion power


Eco terrorism


Discovery of viable alternative energy source 
e.g. solar/home storage , hydrogen fuel cells


Recued demand for formal energy


Perverse  impact on people that don’t have 
the disposable income to exploit technology 
–they face higher energy costs


As alternative technologies become more 
cost competitive uptake would increase. 


Unknown health impacts


Public safety risks due to shabby installations


Broad scale application not effective in 
meeting outcomes-loss of public trust


Government could mandate use of new 
technology


Text colours relate to responses made by different small groups participating in workshop
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Global Australia East Coast Cluster


Overall


 


Focus on adaptation as a reactive 
solution. Lack of investment in 
mitigation could mean that greater 
adaptive responses will be required. 
Inevitable loos in biodiversity and 
habitat.


Widespread concern over climate 
change impacts on people


Global economy 


Focus on adaptation as a reactive 
solution. Lack of investment in 
mitigation could mean that greater 
adaptive responses will be required. 
Inevitable loos in biodiversity and 
habitat.


NRM unimportant consideration in 
decision making and funding 


Focus on adaptation as a reactive 
solution. Lack of investment in 
mitigation could mean that greater 
adaptive responses will be required. 
Inevitable loos in biodiversity and 
habitat.


Demography There will be losses – climate 
refugees


World population growing 


Lack of education for women in 
global south/opportunities/ services 


Some demographic shift due to 
emerge or disappearing industries


Ageing population


Vulnerable people increase


Reducing birth rate?


Some demographic shift due to 
emerging or disappearing industries


Ageing population and sense of 
vulnerability 


Environmental 
change


Cumulative degradation at a global 
scale. Increased temperatures, sea 
level change locked in


Sea level rise threatening people 


Regular extreme events


 Changes in ecosystems not as 
apparent


Unpredictable, likely to undergo 
degradation as not the focus of 
investment


Sea level rise threatening people 


Regular extreme events


 Changes in ecosystems not as 
apparent


Unpredictable, likely to undergo 
degradation as not the focus of 
investment


Significant impacts from climate 
change events in region


Changes in ecosystems not readily 
apparent in region 


Economy Shift in global economic balance – 
need to support emerging nations


Actions are for economic reasons 


New economic opportunities 
in applying new technologies + 
engineering. Some industries will 
become redundant 


Uranium takes over from coal as our 
major export 


Insurance unaffordable, focus on 
economic concerns and what 
climate change means for Australian 
economy 


New economic opportunities 
in applying new technologies + 
engineering. Some industries will 
become redundant 


Uranium takes over from coal as  
our major export


SCENARIO: 
ANTHROPOCENTRIC
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Global Australia East Coast Cluster


Technology and 
science


Technology transfer + 
environmental investment


Capturing emissions at power 
stations


Focus on engineering solutions 
to carbon storage, reductions and 
adaption 


Reliance on engineering solutions – 
sea walls, carbon capture 


Capturing emissions at power 
stations


Focus on engineering solutions 
to carbon storage, reductions and 
adaption


Focus on solutions that support 
continued resource use (e.g. coal or 
nuclear)


Reliance on engineering solutions – 
sea walls, carbon capture


Governance and (geo)
politics


Setting targets, sanctions and 
incentives for emerging countries


See overall. Worldwide agreement 
on action and concern for 
humankind 


Community concern on climate 
impacts drives political action


Top down governance as a result – 
agreed projections and sea level rise 
engineering standards 


Community concern on climate 
impacts drives political action


Top down governance as a result – 
agreed projections and sea level rise 
engineering standards


Attitudes and values Action on climate change but not 
necessarily focused on conservation 
– “direct action” thinking


See overall.


Focus + concern overwhelming on 
impacts on people 


Risks are recognized and need for 
action. Focus on economic “quick 
fix” solution to protect their interests. 
Reliance on engineering solutions


Risks are recognized and need for 
action. Focus on economic “quick 
fix” solution to protect their interests. 
Reliance on engineering solutions
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Future East Coast ‐ Creating the scenarios 
In traditional planning, we create a vision of a desired future, and create a plan for how to get there from the current 
state and predicted trajectory. However, when there is a high degree of uncertainty about the future, it can be useful 
to consider a number of alternative, plausible futures and evaluate plans and policies in light of those futures [1]. 


Plausible alternative futures can be developed by considering major drivers of change, and the impacts that these 
drivers may have on current trends associated with important themes and issues. The most significant drivers of 
change for the future of NRM planning for climate change were identified in the first scenario planning workshop by 
participants. Two were voted as being the most significant: 


Maturing approach to NRM 
Community driven climate change action 


The drivers can be shown on two axes displaying a range of possible outcomes (Figure 1). The x axis describes a 
maturing approach to NRM, and ranges from an immature to a mature approach. The y axis describes the degree of 
community driven climate change action, and ranges from inaction to transformative action. Four quadrants can be 
seen in Figure 1, equating to low and high levels of each of the drivers of concern. The two that were selected for the 
development of more detailed possible futures are: ‘Anthropocentric’ and ‘New paradigm’.  


 


Box 1: The problem with uncertainty 


Uncertainties about the future are a primary obstacle to planning for the future. While trends provide some 
indication of how issues might develop in the future, they are not guaranteed. The unforeseen has shaped our 
recent development in ways that could not be imagined twenty years ago. For example, the World Wide Web saw its 
first web site go online in 1991. The impact of technological advances such as gene therapy, GPS, DVDs, cloning, 
commercial space flights and mobile phones were yet to be realised. Social, political and economic events created 
sweeping changes across the world. Communism in Europe collapsed, as did apartheid in South Africa; the 
development of participatory governance occurred over this period; GFCs and 9/11 were not foreseen; while the 
Boxing Day Tsunami and Hurricane Katrina reminded us of the surprises nature can still provide. Planning for the 
future requires the flexibility and resources to respond effectively to the uncertainties that will continue to drive 
change in the future. 
   


Figure 1. Axes showing variations in the most significant drivers of change, and the four possible scenarios. 


New paradigm: a high level of 
community climate change 
action, which in turn drives 


bipartisan political support and 
efforts at all scales to tackle 
climate change, with climate 
change action hand‐in‐hand 


with increased focus on NRM, 
manifest through increased 


community concern and action, 
as well as improved 


institutional and governance 
arrangements. 


Anthropocentric: a high 
level of community 
climate change action, 
which in turn drives 
bipartisan political 
support and efforts at all 
scales to tackle climate 
change, with action 
heavily focused on 
human impacts, and 
little concern for or 
investment in NRM. 
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Current climate 


The East Coast Cluster is predominantly sub‐tropical, with the 
northern regions experiencing some tropical conditions and the 
southern regions some temperate conditions1. Mean 
temperatures in the East Coast North vary from around 15C in 
July to 26C in January, with minimums in July of about 8C and 
maximums in January of around 33C (Table 1). In the East Coast 
South, mean temperatures vary from 10C to 22C, and minimum 
and maximum temperatures from 4C  to 28C [2]. The whole 
cluster experiences greater rainfall in summer than winter, 
although the difference is less pronounced in East Coast South due 
to greater temperate and less tropical influences (Figure 1). 


 


 


 


 


 Figure 1 Rainfall and monthly mean temperature (minimum, mean and maximum) for East Coast North (a) and East 
Coast South (b) for 1966‐2005. Ann Tmean is the annual average of mean temperature (21.4°C for ECN and 
16.3°C for ECS). Data are from Australian Water Availability Program.  
 


 


 


   


                                                            
1 All information in ‘Current climate’ and ‘Climate projections’ sections sourced from [3] unless otherwise indicated. 


Table 1. Average summer 
and winter temperatures in 
East Coast North and South. 


East Coast 


South North 


Average July minimum  4  8 


July daily mean  10  15 


January daily mean  22  26 


Average January maximum  28  33 
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Climate projections 


 


Models and RCPs 


 The climate projections are based on a set of 40 global 
climate models (GCMs), complemented by regional modelling 
and statistical downscaling. The projections are based on four 
Representative Concentration Pathways (RCPs), which 
represent future trajectories of greenhouse gases.  


 RCP 8.5 ‐ high emission scenario 
 RCP 4.5 ‐ intermediate scenarios with moderate 


emission reductions 
 RCP 2.6 ‐ low emissions from significant global 


emission reductions.  


 


 Temperature 


Temperatures increased across the cluster by about 0.8C  in the south 
and 1C  in the north between 1910 and 2013. The rate of warming has 
been higher since 1960. By 2030, temperatures are projected to be about 
0.4 to 1.3C  higher than the climate of 1986‐2005, depending on the RCP 
used (Table 2). There will be a corresponding increasing in the number of 
hot days, maximum temperatures and duration of warm spells, and 
decrease in frost days.  


 


Rainfall 


Changes to rainfall patterns are unclear, but it is likely that there will 
be less rainfall in the south in winter. The change for the north of 
the cluster is unclear. The intensity of heavy rainfall events is also 
likely to increase, and there may be an increase in the frequency 
and duration of drought. Increased evapotranspiration rates are 
likely to lead to reduced soil moisture and reduced runoff, but more 
detailed hydrological modelling is needed. It is also likely that the 
changed climate will result in a harsher fire‐weather climate.  


 


 Sea level rise 


Sea level rose at an average rate of 1.4 mm per year between 1966 and 2009. The predicted sea level rise for the 
East Coast is 0.08‐0.19 m above the 1986‐2005 level by 2030. An allowance can be calculated that represents the 
minimum distance required to raise an asset to maintain the current frequency of breaches, taking into account the 
uncertainty in the projections. For 2030, the allowance is between 13‐15 cm. Oceans are also predicted to continue 
to acidify, affecting the ability of marine organisms to calcify. pH has decreased by 0.1 pH unit over the last 200 
years, and is projected to fall by 0.08 pH units by 2030.  
   


Key messages 


Average temperatures will continue 
to increase ‐ more hot days and warm 
spells, fewer frosts 


Decreases in winter rainfall in East 
Coast South.  


Extreme daily rainfall events more 
intense 


Sea level rise continues, height of 
extreme sea‐level events will also 
increase 


Harsher fire‐weather climate 


Table 2. Projected temperature change 
compared to 1986‐2005 for 3 RCPs:  
median (10th – 90th percentile)  


  RCP 


  2.6  4.5  8.5 


2030  0.8 
(0.4‐1.1) 


0.9 
(0.6‐1.2) 


1.0 
(0.6‐1.3) 


2090  0.9 
(0.5‐1.5) 


1.9 
(1.3‐2.5) 


3.7 
(2.7‐4.7) 
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Population trends 
Population 


The East Coast Cluster covers a 
large area of the eastern 
Australian coast, and includes a 
variety of landscapes, cities and 
towns. The population of the 
cluster in 2012 was around 9.5 
million people.  The cluster 
includes 5 of the 10 largest urban 
areas in Australia, and includes 
more than 42% of Australia’s 
population. Accessibility and 
remoteness in the cluster ranges 
from major cities through to very 
remote. The population is highly 
concentrated in the major urban 
centres and towns.  


The ABS provides estimates of 
future population growth based on a range of assumptions about lifespan, rates of fertility and immigration, for all 
Australian states and territories [3]. The high (A), medium (B) and low (C) series for Queensland and NSW were used 
to estimate regional population growth, based on the percentage of the state population in each region. The cluster 
population is estimated to increase from about  9.5 million people in 2012 to 12.5 million in 2031, and 16.7 million in 
2061, under the medium range estimates (Figure 2).  


Under the medium scenario, the NSW population is expected to grow by 25% in 2031 and 57% in 2061; the 
Queensland population by 41% in 2031 and more than double (103%) in 2061. Population age structure varies across 
the cluster, with a relatively higher percentage of 20‐39 year‐olds in capital cities, and a relatively higher percentage 
of people above 70 in more rural and coastal areas. 


Scenario narratives 
Background climate narrative for both scenarios 


2016 is known as the year that changed the debate on 
climate change in Australia. The climate appeared to go mad, 
with a series of multiple disasters all across the country. 
Floods, droughts, severe storms, extreme heat waves and 
extensive bushfires seemed to march unending across the 
country (and indeed the globe), sometimes simultaneously. 
The massive damage provoked a concerted response from 
all; the whole country demanded immediate, effective and 
extensive action on climate change, NOW. However, the 
responses in the two scenarios were quite different.  
   


Figure 2. Population projections for each of the regions to 2070. 
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Anthropocentric scenario 
Characterised by a high level of community driven climate change action leading to political support and efforts at all 
scales to tackle climate change, but with little investment in or concern for NRM. 


 


Likely trends leading to a future East Coast over the next twenty plus years 
 


Demography 
 Ageing population 
 Population growth resulting from immigration; 


birth rates low 
 Population concentrated in cities away from 


vulnerable areas 
 Vibrant city culture and increased services due 


to population concentration. 
 


Urban development and Housing 
 Movement away from the coast (storm surge 


and flooding) and inland areas (heatwaves), 
concentrating population in medium to large 
cities. 


 


Environmental change 
 Significant impacts from extreme events on 


sensitive ecosystems not rehabilitated 
 Natural assets under pressure from 


development and agriculture; lack of concern 
for ecosystem services. 


Economy 
 Employment relatively high and stable due to 


large government workforce 
 Economy generally performing well and 


incomes high 
 Cost of living and energy cost increases 
 


Technology  
 Focus on engineering solutions to climate 


impacts. 
 Development of nuclear industry.  
 


Community 
 Community burnout and disengagement 


widespread 
 Population movement into cities led to loss of 


social cohesion 
 Volunteer rates down; more reliance on 


government 


+ POSITIVE TRENDS 
 Risk assessment approaches are common, leading to improved understanding of likely impacts 
 Some decreases in emissions; remaining emissions largely mitigated 
 Most of the population protected from climate change impacts by engineering solutions 
 Many people feel secure as their lifestyle can remain relatively unchanged 
 Employment is high and economic conditions are generally good 
 Some marginal agricultural lands that have been abandoned may regenerate 


‐ NEGATIVE TRENDS 
 Limited flexibility in application of NRM funding leads to narrowing focus 
 Sensitive ecosystems lost due to extreme events 
 Low rates of volunteerism and funding along with low rates of support for NRM 
 Water conflict intensified due to ongoing droughts and floods 
 Lack of community involvement in decisions leading to centralised decision making 
 Reduced focus on environment leading to a double bottom line approach – economy and people only are 


considered 
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Population concentrated in cities: vibrant city culture, high 
employment and incomes. 


Anthropocentric narrative 
In the anthropocentric scenario, the deadly nature of the disasters has led to a focus on saving human lives and 
preserving lifestyles, and there is a growing perception of nature as an ‘enemy’, to be fought at all costs. The 
widespread nature of the disasters meant that there were nearly as many people impacted as not, and there were 
not enough volunteers and donations to go around. Failure to mobilise as a community led to a general 
disengagement from civic and community life, and increasing centralisation of service provision. Coordination and 
communication among the community is generally poor [4]. In the wake of the disasters, local and state 
governments employed large numbers of people in the clean‐up and relief efforts, creating a public service 
workforce that could not easily be disbanded in a time of general economic hardship. The public now looks to the 
various levels of government to solve problems, and public affairs are increasingly viewed as ‘someone else’s 
business’ [5]. Policy formation is centralised, change is slow, and decisions are largely reactive [6, 7]. The focus on 
reactive management has limited learning about the broader system and reduced the ability of government to 
manage adaptively [8‐10]. 


Australia’s population is increasing and ageing. 
The proportion of the population aged 65 
years and over has_increased from 14 % in  
2011 to 23% [11]. However, changing working 
models mean that many people over 65 are 
engaged in part‐time work, and are slowly 
transitioning out of the workforce instead of 
retiring [12], further reducing the available 
pool of community volunteers. The gradual 
decline in the birth rate since 2008 has 
continued [13], but the total population of 
Australia has increased due to an influx of 
climate change migrants and political refugees.  


 


Even more dramatic than the changing demographics, is the 
changing spatial distribution of the population. The heat waves were 
particularly harsh in inland areas, leading to increased emigration 
from these areas, while the storm surge and flooding resulting from 
severe sub‐tropical storms resulted in a general move away from the 
immediate coast and flood‐prone areas. The population is now 
concentrated in the large cities, which are ‘protected’ by engineering 
solutions including sea walls and flood barriers. Unfortunately, these 
are prone to sudden failure and have had negative impacts on 
nearby areas that are not protected.  


 


The focus of climate change action is on risk assessment and cost‐benefit 
analysis of economic impacts, and there is a general reliance on 
engineering solutions and solutions that support existing consumption 
patterns and resource use, and constraints to experimental approaches 
[14]. Emissions have declined slightly, but are partially mitigated by 
carbon capture and storage [15] and large monoculture carbon farming 
plantations [16]. The renewable industry declined following a series of 


Engineering solutions protect settlements 


Extreme events impacted renewable 
industry 
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Focus on carbon capture and nuclear power rather 
than emission reduction. 


Food production maintained through intensive 
agriculture and feed lots. 


wild storms [17] with massive hail that smashed solar panels and super wind gusts that damaged wind turbines in 
several locations. Coal fired power stations still dominate energy production, but nuclear power plants are beginning 
to be built [18]. Most people believe that continued emissions are essential to maintaining the lifestyle to which they 
are accustomed, but that technological fixes can ‘mop up’ excess carbon to reduce impacts [19]. Projected impacts 
are highly uncertain, as carbon capture is heavily subsidised [20] and the long‐term effectiveness of sequestration in 


an era of frequent bushfires is unknown [16, 21].  Global 
demand for coal is down due to the agreed emission targets 
[22], and uranium is Australia’s major export.  


However, the economic outlook is good. The reliance on hard 
solutions and large public sector workforce has led to high levels 
of employment, relatively high incomes and a positive outlook. 
Most sectors of the economy are booming. Social life is also 
generally positive, with the increased population density in the 
cities leading to an increase in cultural and social activities. 
Generally, people are employed, have good incomes, and spend 
their leisure time and money on entertainment.   


Biodiversity and natural resources have continued to decline. 
Many sensitive ecosystems were impacted by the 2016 


disasters, and the focus on human life and lifestyle has meant there has been little attempt at rehabilitation or 
recovery. The population ‘squeeze’ has contributed to 
further habitat losses, and some marginal agricultural areas 
have been deserted. Areas adjacent to the major cities are 
intensively farmed, with a combination of intensive 
agriculture and feed lots, while areas further away are 
dedicated to carbon farming, primarily quick growing 
monocultures. The focus on immediate  costs and benefits 
in dollars has meant that natural systems providing 
ecosystem services are considered unimportant compared 
with intensive food production and urban development. 
Water conflict has intensified [12]; water resource 
allocation is tightly controlled by government and 
allocations tend to be political.  


There is therefore little concern for, or investment in, natural resource management. The NRM functions of 
government have disappeared from most departments, and exist now to manage contracts with the independent 
NRM bodies to deliver NRM outcomes [23]. However, the consistent defunding of NRM bodies, along with a decline 
in volunteerism and community groups as a result of focusing on ‘the war on climate change’, has left regional NRM 
bodies with few resources and even less political or community support.  What support there is, is strictly tied to 
climate change actions, leaving regional bodies with little flexibility and the dilemma of balancing financial stability 
with independence, and the need to respond to ever more detailed audits [6, 24].    
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New Paradigm scenario 
Characterised by a high level of community driven climate change action leading to political support and efforts at all 
scales to tackle climate change, along with increased focus on natural resource management, manifest through 
increased community concern and action, as well as improved institutional and governance arrangements.  


+ POSITIVE TRENDS 
 Improved governance models resulting in improved communication and reduced silo mentality 
 Increased community input and involvement should lead to improved capacity and social resilience 
 Regional focus can improve local knowledge and management and lead to policy solutions well adapted for 


each location 
 The focus on broader indicators of progress contributes to better understanding of links between 


environment, social and economic  


‐ NEGATIVE TRENDS 
 Some business sectors have collapsed or declined significantly e.g. insurance, retail 
 Strong reliance on community volunteers may result in reduced government provision of services over time 
 Need for extensive consultation may result in delayed responses or policy change  
 Reduced travel between regions could result in insularity and parochial thinking 
 Multiple regional approaches to innovation may lead to lack of consistency that inhibits take‐up of best 


solutions 
 Some people may feel disenfranchised as the shift in values means their skills are not desired 


   


Likely trends leading to a future East Coast over the next twenty plus years 
 


Demography 
 Population growth stabilised 
 Lower levels of workforce participation  
 Population spread among many regional 


towns 
 


Urban development and housing 
 Increased sharing of common resources 
 Focus on net zero houses  
 Mixed landuse in regional towns with a focus 


on meeting needs locally 
 


Environmental change 
 Rehabilitation of impacted ecosystems 


progressing to improve resilience through 
ecosystem services 


 Mixed farming is common 
 Focus on managing ecosystems for multiple 


ecosystem services 


Economy 
 Incomes low; decline in formal economy  
 Sharing economy prevalent, especially for 


innovative good practice 
 Some sectors e.g. retail significantly reduced 
 


Technology  
 Advances in sustainable technologies and eco‐


innovation, including renewable energy and 
storage and agricultural technologies 


 


Community 
 High levels of volunteerism; high reliance on 


volunteers to provide services 
 Community is politically engaged; effective 


consultation required on all policies 
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Strong community response to disaster and high levels of 
volunteerism. 


Population spread through local towns with town 
centres, although employment is low. 


Focus on passive design and zero carbon building. 


New paradigm narrative 
In the ‘new paradigm’ scenario, the community 
responded to the climate disasters of 2016 by banding 
together to form local and regional volunteer recovery 
groups. The groups were supported by all levels of 
government, and maintained effective and coordinated 
communication between groups. ‘We’ll do it together’ 
became the rallying call for the year, as the community 
organisations and relationships formed in response to 
initial impacts were cemented and developed in 
subsequent emergencies [4]. The community response 
was in part necessitated by a general collapse of the 
insurance industry, resulting in greatly reduced payouts 
and public distrust of big business. As the recovery 
continued, community focus turned to the need for a rapid transition to carbon neutrality and the need to rebuild in 
ways that both adapted to, and mitigated, future climate change impacts [25‐27].  


The population of Australia has increased, primarily due to immigration, but is beginning to stabilise as the flow of 
climate migrants slows. The population is more evenly distributed spatially than currently, and many regional towns 


have developed along the coast and the fertile hinterland. The 
regional towns usually include a thriving town centre, which is 
the hub of community activity and small businesses, 
government functions, trading markets and communal offices 
for teleworkers. Volunteerism and community groups are 
common, as the community recovery organisations have 
prospered. Few people work full‐time now; the overall 
availability of jobs is down, and people spend more time on 
other activities [28]. Many people divide their time between 
family, work, community service, and local food production, 
although there is little time for relaxation per se [24]. The formal 
economy has declined; incomes and discretionary spending are 
low, resulting in a marked reduction in sectors such as retail.  


Concerted effort following the climate disasters led 
to a rapid reduction in greenhouse gas emissions. 
Rebuilding and recovery efforts focused on building 
to new zero carbon standards [25, 26]. Passive 
design has become the new focus of renovation 
reality shows, and ‘Grand Designs’ has become 
‘Green Designs’. After nearly 20 years, the remaining 
low level of emissions is offset through revegetation 
that also provides habitat and biodiversity co‐
benefits. However, as the long‐term effectiveness of 
carbon sequestration is still uncertain [16, 21], a 


strong push remains to eliminate emissions entirely. Renewables and energy storage technology has boomed, and 
most regional towns rely on decentralised 100% renewable energy [29]. The mitigation effort in Australia was 
mirrored around the world, with the linking of the emission trading schemes of most countries [27]. 
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Focus on mixed farming and integration with biodiversity 
and ecosystem services. 


Australia is a world leader in sustainable technologies, including renewable energy and storage, sustainable 
agriculture, carbon farming and habitat rehabilitation (eco‐innovation in general) [25, 26, 30]. There is a focus on 
sharing good practice. There has been a focus on 
developing local agriculture and food supplies that are 
well integrated with the provision of ecosystem services 
and retention of habitat for biodiversity. Landuse is 
managed in a way that matches and maximises land 
capability, rather than historical land uses. Mixed 
farming is common, particularly in the fertile areas with 
good soils that provide more farming options [31]. 
Sophisticated technology and monitoring systems are 
used to provide immediate feedback and maximise 
agricultural outputs. Crops are more diverse and include 
native foods as well as pharmaceuticals and fuels [32]. 
Areas that were worst impacted by the disasters (coastal 
foreshores, floodplains and hot inland areas), are 
gradually being rehabilitated to improve their supply of 
regulatory ecosystem services [33]. Tourism is still 
important, although spending rates are lower than previously [34].  


NRM institutions offer a prime example of improved governance models. Regional NRM organisations are 
independent, and receive relatively high levels of funding (independent of election cycles) and high levels of 
cooperation from local community groups. Cooperation between regions has also improved, and regions work 
together to analyse different approaches under an experimental framework, dramatically increasing the 
effectiveness of adaptive management [6, 8 , 10 , 14]. There is general acceptance of the roles that biodiversity plays 
in contributing to wellbeing [8], and regional NRM plans and implementation are seen as a high priority and 
integrated into most government services and community plans. There are also serious attempts to move towards 
proactive, anticipatory management of ecosystems as a means to improve the ability to cope with continually 
changing conditions [8], although this is still in early stages. Government in roles and responsibilities are clearly 
defined, along with objectives and evaluations for policies [10]. There has been a gradual move towards greater 
consideration of wellbeing impacts over economic impacts, and a reduced influence of big business on government. 
The community is highly engaged politically and effective consultation is regarded as an essential part of any policy 
making process [35].  
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Vertebrate pest management


1.1.1 Plan and coordinate priority regional approaches to 
vertebrate pest management 


1.1.2  Raise landholder and community awareness of 
vertebrate pest issues  


1.1.3  Provide advice and training; and control pests with 
landholders (and groups) 


1.1.4  Develop and support vertebrate pest management 
groups 


1.1.5  Compliance 


1.1.6  WHS and Staff Training


1.1.7  Monitor and review vertebrate pest management


Pest plant management


1.4.1 Support/co-ordinate regional approaches to weed 
management, including development of a Regional 
Weed Management Strategy 


1.4.2  Invest in weed management programs with key 
stakeholders in line with regional strategy


1.4.3  Prevent spread of weeds through containment lines, 
managing new incursions and outlier populations


1.4.3  Support and promote Bushland/Landcare programs


Priority waterway restoration


3.1.1  Identify priorities for investment


3.1.2  Develop incentive projects for implementation 


3.1.3  Promote and disseminate educational resources for 
waterway management 


3.1.4  Develop targeted and strategic cross tenure riparian 
weed programs 


3.1.5  Build partnerships with local government, agencies 
and community


Improving urban waterways


3.2.1  Develop partnership projects with local government 
and agencies using incentive funding 


3.2.2  Support capacity building initiatives for best practice 
urban waterway management


3.2.3  Support initiatives to minimise adverse landuse and 
recreation impacts on urban waterways


3.2.4  Support and promote Bushland/Landcare programs


Increase the extent and connectivity of native vegetation


4.1.1  Identify priority locations for  rehabilitation


4.1.2  Establish partnerships with key land managers to 
support rehabilitation projects  


4.1.3  Deliver rehabilitation projects through partnership 
and incentive programs   


4.1.4  Raise awareness of priority vegetation management 
issues through education and training 


4.1.5  Support and promote Bushland/Landcare programs


Protection and restoration of key biodiversity assets


4.2.1  Identify key biodiversity assets for management


4.2.2  Identify key threats to priority assets


4.2.3  Establish partnership projects with key land 
managers to reduce threats or recover assets


4.2.4  Deliver incentives to land managers to implement 
threat management projects


4.2.5  Support education and awareness initiatives on 
threats to biodiversity


4.2.6  Support and promote Bushland/Landcare programs


STRATEGIES  
FOR TESTING
STRATEGIES/ POLICIES/ TARGETS
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Objective 1: Support customers to make informed 
decisions in relation to biosecurity, agricultural 
production, natural resources and emergency 
management 


Action 1.3: Deliver information products that are evidence 
based and adaptive to existing and emerging risks


Objective 2: Implement extension and advisory services 
to increase the economic, social and environmental 
viability of agriculture, fisheries and natural resources.


Action 2.1: Work with customers and targeted groups to 
understand their extension and advisory service needs. 


Action 2.3: Deliver extension and advisory services that are 
integrated, evidence based and adaptive to risks including 
climate change.


Action 2.6: Invest in priorities for natural resource 
management assets including threatened species, strategic 
native vegetation, important water quality outcomes and 
priority sites for rivers, estuaries marine and soil outcomes.


Objective 3: Build capacity of landholders to prevent, 
prepare for, and respond to, biosecurity and natural  
disaster events.


Action 3.1: Provide advice and support services to assist 
communities to prevent, and prepare for, biosecurity 
incidents and natural disaster emergencies.


Action 3.7: Provide support to the effective operation of 
the Hunter Valley Flood Mitigation Scheme.


Objective 4: Develop effective partnerships with 
stakeholders (public, private and community), to deliver 
better outcomes


Action 4.5: Optimise integration of investor, stakeholder 
and customer priorities.


Objective 6: Support research in priority knowledge 
gaps and facilitate two-way communications with land 
managers to enable improved practices


Action 6.2: Work with research organisations to address 
knowledge gaps and prioritise research and development 
projects.


Action 6.3: Support landholders and stakeholders to 
undertake applied research and development trials to 
improve practices in managing their enterprise. 


Action 6.4: Disseminate research and development 
outcomes through advisory and extension services to 
facilitate on-ground practice change.


Objective 7: Support Aboriginal people to care for 
Country and share traditional land management 
knowledge.


Action 7.3: Develop long-term community projects 
that deliver employment outcomes for the Aboriginal 
community.


Action 7.4: Encourage the Aboriginal community to 
develop partnerships with other stakeholders through 
facilitation and negotiation of proposed projects.


Objective 7: To support and enable Aboriginal customers 
to implement practices that care for Country and adopt 
traditional land management practices


Strategy 7: Deliver services that support Aboriginal 
people to care for Country and share traditional land 
management knowledge


Action 7.1: Use Aboriginal contemporary and traditional 
knowledge of land management to underpin advisory and 
capacity building programs


Objective 9: To effectively manage Crown lands and 
travelling stock reserves, consistent with best practice.


Strategy 9: Care for, control and manage Crown land 
vested in Local Land Services for environmental, social and 
economic 0utcomes


Action 9.3: Provide a proactive and engaging approach 
to managing community attitudes, expectations and 
perceptions with respect to Crown land use.


Objective 11: To ensure that NCLLS continues to improve 
its service delivery and has a strong culture of learning 
and adaptive management within the organisation and 
statewide across the LLS organisation


Strategy 11: Foster a values-based culture which 
emphasises collaboration, innovation and continual 
improvement
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Action 11.4: Implement contemporary strategic and 
investment planning processes that integrate service delivery 
and create value for customers, stakeholders and investors.


Goal 1: Adapting to a changing climate: 


Fostering capacity to adapt to change, ensuring 
landholders are informed and working towards resilience.


Strategy 1: Deliver information and knowledge services that 
support and enable customers to improve decision making.


Action 1.1: Extension programs fostering capacity to adapt 
to change (relate to “change” generally, rather than climate 
change only).


Goal 6: Adapting to a changing climate


Remaining flexible and open to future scenarios - 
monitoring emerging climate futures in our region


Strategy 6: Connect research and development with 
agriculture advisory services to address knowledge gaps 
and barriers to improving practice


Action 6.2: Develop citizen science programs for 
monitoring what climate futures are emerging in our region


Threshold: Waterways 


Scheduled water quality objectives for all SEQ waterways 
will be achieved or exceeded by 2031.


Local action:


1.1 Stabilise actively eroding gullies and creek banks 
(channel erosion) in priority sub catchments 
particularly in areas that are key sources of 
sediment44 (Map 1.0).


1.2 Decrease runoff (hillslope erosion and landslip) by 
strategic revegetation and restoration in priority sub 
catchments (Map 2.0).


1.3 Implement current salinity management plans in 
key sub catchments: Roadvale; Black Snake Creek; 
Woolshed Creek.


Planning action:


1.4 Use Map 1.0 and 1.1 to prioritise Catchment Action 
Planning and implementation as part of the 
development of Catchment Action Plans for the 19 
Sub Catchments in SEQ (SEQ Regional Water Quality 
Improvement Plan).


1.5 Recognise salinity as a land use management issue in 
Planning Schemes (Lockyer Valley Regional Council 
case study).


Threshold: Bushland


Remnant vegetation cover of 35% (minimum) across  
the region.


Local action:


2.1  Support management and revegetation in 
strategic areas (Map 2.0). This will contribute to 
multiple outcomes for connectivity, habitat and 
water quality. Priority activities: Management of 
regrowth vegetation; Revegetation; Pest and Weed 
Management; Fire Management


2.2  Manage areas of poorly conserved regional 
ecosystems especially in strategic areas (Map 2.1).


Planning action:


2.3  Plan to maintain core bushland areas (Map 2.0).


2.4  Develop management plans for the 35 poorly 
conserved Regional Ecosystems (Map 2.1). Moreton 
Sub BioRegion is a priority area for management of 
poorly conserved ecosystems.


Threshold: Beaches


Local actions:


3.1  Provide managed access to beaches by fencing sand 
dunes. 


3.2  Manage remaining intact dunes and related 
vegetation (refer to shoreline erosion management 
plans where available). 


3.3  Revegetate high energy beaches. 


3.4  Promote compatible recreational use.


Planning action:


3.5  Undertake systematic conservation planning and 
action for beaches and dunes that recognizes 
the ecological values and process of beaches 
and establish a network of protected areas that 
encompass beaches and their associated surf-zones 
and dunes across the region.
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Threshold: Farmland


Target by 2031 is no greater loss than 10% of this area 
which would ensure at least 1,272,766 ha (90%) of A, B and 
C Class lands remain.


Local action:


5.1  Maintain and enhance productivity of farmland 
through promotion and adoption of best 
management practice supported by: 


• Property Management Planning (PMP) 


• Grazing Land Management (GLM). 


• Growcom Farm Management System Modules 


• Other industry Best Management Programs as 
appropriate.


Planning action:


5.2  Maintain extent and productivity of Agricultural Land 
- Implement the Guiding Principles for Planning for 
Agriculture in Queensland (QFF 2012). 5.3 Focus 
planning and best management practice in high 
priority areas for water quality (Map 1.0).


Threshold: Seagrass, mangroves and saltmarsh


Seagrass (as at 1998) 18,391ha Mangrove (as at 2001) 
22,590ha


Local action:


7.1  Provide Environmentally Friendly Moorings 
particularly high density seagrass areas (Map 7).


Planning action:


7.2  Undertake catchment management planning as 
part of a Water Quality Improvement Plan for SEQ to 
reduce sediment from urban and rural areas (Map 1.0). 


7.3  Plan land use in areas needed for mangroves and 
other critical habitats to retreat from sea level rise 
(Map 4.0). 


7. 4  Consider the potential impacts on the Moreton Bay 
Marine Park boundaries from sea level rise to ensure 
RAMSAR and economic values remain into the future.


Threshold: Community


Community capacity and resilience to shocks and 
longer term changes have been measured based on: a. 
Volunteer participation b. Natural Resource Management 
activities on agricultural land c. Index of Socio- economic 
Advantage and Disadvantage d. Leverage on investment 
provided by the community


Actions:


10.1 Provide support to community and land managers 
through extension, workshops and field days. 


10.2 Provide the resources for the community and land 
managers to undertake actions in this Plan. 


10.3  Diversify economies where possible as dependency 
on a narrow range of industries or natural assets 
increases vulnerability and reduces the capacity to 
adapt to changes(Map 10). Local Government Plans 
and Regional Development Australia Roadmaps 
provide guidance and direction.


Land and sea country values that focus the guardianship 
of Aboriginal people in the Burnett Mary region are 
widely acknowledged across the entire community.  


2020 Target 3


Regional Councils, State Government agencies and other 
major land and sea -management agencies recognise and 
respect cultural heritage values in their urban planning 
and NRM related processes and have established working 
relationships with Traditional Owners.


Traditional Owners have established partnerships with all 
levels of government that result in:


• documentation of the cultural landscape of their region


• established local forums that facilitate incorporation 
of Aboriginal cultural landscape values in statutory 
planning initiatives


Traditional Owner, custodian-prioritised list of heritage 
management issues to address.


The region makes an equitable contribution to state and 
national air quality targets and mitigation measures to 
reduce the atmospheric carbon level.


2020 Target


Participation in schemes that encourage bio-
sequestration, using the carbon storage capacity of soils 
and vegetation, will exceed the 2015 baseline.


Primary producers and other land managers will 
participate in and benefit from their involvement in carbon 
farming initiatives.  
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The region makes an equitable contribution to state and 
national air quality targets and mitigation measures to 
reduce the atmospheric carbon level.


2020 Target


Regional initiatives to reduce greenhouse gas emissions 
and atmospheric carbon releases will exceed 2015 levels.  


There will be increased uptake of emissions avoidance 
initiatives and an improved regional understanding of the 
issues of atmospheric carbon pollution, projected climate 
change scenarios and measures - at local and international 
scale - undertaken to address these concerns.  


Land condition will be maintained or improved.


2020 Target 4


Sheet erosion risk, stream bank erosion risk and gully 
erosion extent and severity are reduced by 10% compared 
to the 2015 baselines.


Land productivity is maintained and damage to 
infrastructure is reduced. Nutrient and sediment loads in 
streams will be reduced by 20% to support the Reef Plan.


Terrestrial ecosystem condition, extent and connectivity 
will support constituent species and maintain landscape 
processes.


2020 Target 1


The region’s suite of terrestrial ecosystems will be 
maintained at 2015 levels with improved opportunities 
for sustaining constituent communities and species’ 
populations, particularly those that are threatened.


No terrestrial ecosystems have been lost from the regional 
suite and there are improved survival prospects for the 
most vulnerable communities and species.


Terrestrial ecosystem condition, extent and connectivity 
will support constituent species and maintain landscape 
processes.


2020 Target


The condition of terrestrial ecosystems will be maintained 
at the 2015 baseline through reductions in the negative 
impacts of invasive pest animals and weeds and 
inappropriate fire management regimes.


Processes that threaten the condition of terrestrial 
ecosystems are addressed to maintain ecosystem health.


Attribute: Soil Quality


Objective: Maintain the extent and condition of  
productive land


Strategy (practice): 


Promote land and water management practices that:


• Maintain ground cover


• Minimise risks of soil loss and degradation


• Increase soil carbon


• Prevent and minimise impacts of salinity and acid 
sulphate soils


• Minimise contamination


• Improve soil physical, biological and chemical health


Attribute: Water levels and pressure


Objective: Manage groundwater to maintain levels and/or 
pressures long-term


Strategy (practice): Promote land management practices 
to maintain/restore vegetation in areas of salinity risk


Attribute: Flows


Objective: Manage flows


Strategy (practice): Reduce the impact of barriers to 
aquatic connectivity


Attribute: Terrestrial ecosystems


Objective: Maintain the extent, composition, structure and 
function of terrestrial ecosystems.


Strategy (practice): Promote land and water management 
practices to minimise the impacts of weed and pest species.


Attribute: Atmospheric carbon


Objective: Manage atmospheric carbon emissions


Strategy (practice): Promote and support mitigation 
actions including carbon sequestration and emissions 
reduction.
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


STRATEGY 3.1  
public land, natural foreshore areas, e.g., 
mangroves and replanting


Priority waterway restoration


3.1.1 Identify priorities for investment


3.1.2 Develop incentive projects for 
implementation 


3.1.3 Promote and disseminate educational 
resources for waterway management 


3.1.4 Develop targeted and strategic cross 
tenure riparian weed programs 


3.1.5 Build partnerships with local government, 
agencies and community


Anthropocentric e.g. flooding


2.


Where there is a strong focus on 
community education awareness, 
awareness and participation, and 
where coupled with other adaptation 
options. Need more information on 
how investments will be prioritised 
(e.g., criteria for location and values).


1.


Vulnerable to shocks. 


Labour intensive so funding/
volunteer efforts high. But 
beneficial for employment 
and community participation. 
In periods of downturn won’t 
deal with immediate threats 
(e.g. long term establishment  
and maintenance )


3.


Effective in the long term for 
building resilience but may 
not be seen to deliver human 
benefits under this scenario.


2. 


Limit access and use of public 
foreshore land. Seen as a 
development constraint or 
constraint on usage. 


2. 


Beneficial as compared to hard 
engineering but need strong evidence 
base to support projects and funding. 


New Paradigm 3.


strategic, collaborative focus, enabled 
more flexible approach


3.


Assist with improving WQ 
and reduce velocity of water 
and flooding potential and 
impacts, improve ES and 
improve domestic food 
production with WQ, greater 
transportation opportunities 
and improve health and 
wellbeing / amenity of people 


3.


More affordable than pipes and 
hard infrastructure e.g. water 
treatment facilities – also has 
additional benefits


1. 


Tree planting may upset 
minority of population who 
would prefer to maintain 
access to water views


3.


Assist by enabling greater community 
participation and uptake of restoration 
projects


STRATEGY 1.1


Vertebrate pest management


1.1.1 Plan and coordinate priority regional 
approaches to vertebrate pest management 


1.1.2 Raise landholder and community 
awareness of vertebrate pest issues  


1.1.3 Provide advice and training; and control 
pests with landholders (and groups) 


1.1.4 Develop and support vertebrate pest 
management groups 


1.1.5 Compliance 


1.1.6 WHS and Staff Training


1.1.7 Monitor and review vertebrate pest 
management


New Paradigm 2.


Some improvement in (reduction of) 
extent of natural hazard particularly 
re agriculture and improved 
environmental outcomes (ie less 
pests -> better agricultural ability). 
Of course better environmental 
outcomes -> better eco-tourism 
outcomes. 


Health / disease benefits from 
reduced pests. 


Eg rabbits, foxes, deer, pigs. Diseases 
are a natural hazard? 


1.


Less pests – agriculture and 
natural environment will be 
more resilient to shocks and 
surprises


1.


Not sure – may be better ways 
of spending money. Maybe 
dependent on species and 
how they react to changed 
climate


None? 2.


More resilient ecosystems better 
at adapting to changing climate. 
Eg major baiting for foxes in north 
Sydney beaches – much community 
consultation due to potential impacts 
on pets. Bring bandicoots back was 
outcome – spread micro-rhyza to help 
native vegetation. Now many more 
bandicoots and impacting gardens. 


ASSESSMENT OF STRATEGIES
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


OBJECTIVE 3


Build capacity of landholders to prevent, 
prepare for, and respond to, biosecurity and 
natural disaster events.


Action 3.1


Provide advice and support services to assist 
communities to prevent, and prepare for, 
biosecurity incidents and natural disaster 
emergencies.


Action 3.7


Provide support to the effective operation of 
the Hunter Valley Flood Mitigation Scheme.


Anthropocentric 3.


Issues: salinity, water supply, equine 
influenza. Helps to prepare and 
increase awareness of natural hazards 
and changing temps. 


3.


Where actions-


Promote niche markets


Increase adaptability


Different crop selection


Increase awareness and 
strategies to adapt. 


2.


Needs to be very targeted and 
respond to local conditions 
both physical and social.


Sharing knowledge and best 
ways to do things e.g. new 
crops


2.


If info too general wouldn’t be 
effective.


People moving away from 
forming areas – knowledge 
drawn.


1..


Minimal mention of climate change.  
Long lead in time  
e.g., change


Need focus on building adaptive 
capacity through education of extreme 
and major events. Flood mitigation 
options will tend to move against nature 
under this scenario. 


OBJECTIVE 7


Support Aboriginal people to care for Country 
and share traditional land management 
knowledge.


Action 7.3 


Develop long-term community projects 
that deliver employment outcomes for the 
Aboriginal community.


Action 7.4


Encourage the Aboriginal community to 
develop partnerships with other stakeholders 
through facilitation and negotiation of 
proposed projects.


New Paradigm Loose association – improve values 
and connection to land, general 
community understanding values of 
landscape, but not specific to any 
hazard management. 


Management of bushfires in 
landscape – do we follow traditional 
practices?


Lachlan trialling firesticks (HN) – not 
just applying traditional knowledge 
as connections lost but landscape 
also different – temperature and 
plans different. Needs to be relearnt 
in different context. NQ – managers 
come together e.g. in cyclone to help 
communities. 


2.


Can create a narrative 
around long term planning 
frameworks (tens of thousands 
of years) – aboriginals have 
been living off land and 
adapting for centuries.


Helps move away from 
electoral cycle mentality. 


Helps think about value of 
natural capital and not to draw 
down. Understanding how 
use and relate to country gives 
greater depth of understanding 
how to manage lands.


3.


Should be best practice in 
this scenario and would be 
relating well to engaging with 
minority groups. Goes towards 
a general goal of achieving 
social justice for aboriginal 
people


2.


Outcomes need to include 
building capacity eg 
training and enabling to find 
employment opportunities 


Need to facilitating active 
involvement and building 
capacity of the Aboriginal 
community to manage their 
own lands and reinstate / 
actively apply traditional 
practices on their land


2.


Broadens thinking about how to adapt 
to changing environment and what can 
learn about managing land and how 
this relates to challenges in the future  
re adaptive mindset. 


Should include more about building 
capacity. Good story as have lived 
through climate change and ice age – 
need to think about these time frames 
and relate this to future challenges.
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


GOAL 1  


Adapting to a changing climate: 


Fostering capacity to adapt to change, ensuring 
landholders are informed and working towards 
resilience


Strategy 1


Deliver information and knowledge services 
that support and enable customers to improve 
decision making


Action 1.1


Extension programs fostering capacity to adapt 
to change (relate to “change” generally, rather 
than climate change only).


New Paradigm 3.


Providing capacity to enable 
community to adapt and change 
– providing community and 
landholders with information about 
how they can adapt to changing 
climate and enabling to do it 
themselves - 


3.


Self-sufficiency enables them 
to be more resilient to shocks, 
even with a lack of insurance


3.


The people can do the 
work themselves resulting 
in relatively low public costs 
and community ownership = 
good job. 


Increased independence  
Hard to control what 
people are doing – lack of 
consistency, less connectivity 
between regions.


Greater sense of community may result 
in people helping each other – lack of 
insurance may lead to more likely to 
help, or  move out of danger areas (fire, 
flood, erosion).


Community banks – e.g. of alternative to 
traditional insurance – stuck in paradigm 
of insurance will be the same- but may 
not be. Community could set up mutual 
fund e.g. councils are self-insuring. – 
mutual fund to help everyone. 


Need to be open to very fast changes. 


Also insurance – only needed because 
have so much stuff. 


Insurance – maybe need to build 
somewhere else not in high risk area – 
insurance may not encourage to move 
away -


Brisbane flood studies – 2 cases – 
wealthy that afford recovery; others 
with low cost high risk – can’t afford to 
move out as locked into this area – risk = 
cheaper, but can’t afford insurance. 


Anthropocentric 2.


Build capacity within local 
community to be able to adapt to 
local hazards, prevents problem 
with lack of investment in NRM to 
implement capacity building in local 
community


Critical to further adaptation 
programs


1.


If implemented, capacity 
building – community would 
be less shocked when these 
happened and would be able 
to adapt more quickly and 
efficiently than otherwise.


Less confronting approach 
talking to people and support 
knowledge and learning


2.


Ok – investment in NRM is low 


1.


Potential for NRM agencies to 
lose credibility if knowledge 
isn’t presented accurately


1.


Foundation from which adaptation can 
go further through knowledge base in  
the community


OBJECTIVE 11


To ensure that NCLLS continues to improve 
its service delivery and has a strong culture 
of learning and adaptive management within 
the organisation and statewide across the LLS 
organisation


New Paradigm 3


Greater communication between 
branches allows best practice to 
be promoted across all branches, 
resulting in ideal resilience to natural 
disasters
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


STRATEGY 11


Foster a values-based culture which 
emphasises collaboration, innovation and 
continual improvement


Action 11.4


Implement contemporary strategic and 
investment planning processes that integrate 
service delivery and create value for customers, 
stakeholders and investors.


Anthropocentric 2.


Gets info out to people more quickly 
and allows to adapt more efficiently 
than if planning was only in a five 
yearly cycle e.g. planning scheme 
review


Continuous learning rather than 
iterative planning


Getting information out quicker to 
allow people to adapt


We need to move knowledge 
based culture – we can factor new 
information every time we review the 
documents (i.e. every 3 years) or we 
can use it on ongoing basis – we ned 
to sue the information as it arrives 


1.


Allows local community to 
internalise risk analysis to 
cope with risks that might 
occur and allow use of current 
information when making 
decisions


Internal risk analysis to cope 
with surprise


Allows people to use more 
current information to make 
decisions – it could help; it 
can trigger analysis (may not 
be logical but gets people 
thinking – what can we do?)


2.


fundamental for adaptation to 
continually review knowledge 
base and strategies in plan 


“cornerstone”


It underpins the information 
that comes out – gives you the 
‘right’ to ‘walk in the door and 
plan’ (ie justify your existence 
as a planner)


1.


No negative impacts


2.


Provides mechanisms to communicate 
and adapt within community 


Planning for effective and efficient 
adaptation 


Provides mechanisms to communicate 
and adapt – gives you the mechanism 
and justification to plan and analyse


THRESHOLD: BEACHES


Local actions:


3.1 Provide managed access to beaches by 
fencing sand dunes. 


3.2 Manage remaining intact dunes and 
related vegetation (refer to shoreline erosion 
management plans where available). 


3.3 Revegetate high energy beaches. 


3.4 Promote compatible recreational use.


Planning action:


3.5 Undertake systematic conservation 
planning and action for beaches and dunes 
that recognizes the ecological values and 
process of beaches and establish a network of 
protected areas that encompass beaches and 
their associated surf-zones and dunes across 
the region. 


Anthropocentric Good 


Allow natural processes to re-
establish the dunes


Where built infrastructure behind 
dunes 


Restore and protect dunes to allow 
migration.


Natural process – self 
generating lots of energy with 
beaches and wave action, one 
events have happened may 
assist with recovery


Not a high cost to give the 
dunes time to stabilise and 
revegetation


no Good option in terms of climate change
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


THRESHOLD: SEAGRASS, MANGROVES  
AND SALTMARSH


Seagrass (as at 1998) 18,391ha Mangrove (as at 
2001) 22,590ha


Local action:


7.1 Provide Environmentally Friendly Moorings 
particularly high density seagrass areas (Map 7).


Planning action:


7.2 Undertake catchment management 
planning as part of a Water Quality 
Improvement Plan for SEQ to reduce sediment 
from urban and rural areas (Map 1.0). 


7.3 Plan land use in areas needed for 
mangroves and other critical habitats to retreat 
from sea level rise (Map 4.0). 


7. 4 Consider the potential impacts on the 
Moreton Bay Marine Park boundaries from sea 
level rise to ensure RAMSAR and economic 
values remain into the future.


Anthropocentric 2.


Absence of NRM funding creates 
community engagement in pockets


If there is no money to implement – 
there is very little impact (depending 
on the specific adaptation strategy 
e.g. engineering)


If the community is involved, maybe 
the community can take more 
responsibility – but it depends on 
the type of action (some solutions 
re expensive and complex and 
community cannot fund them 
without government support)


“I don’t think you can have a 
strong community without strong 
government and support”


2.


Cannot cope as a whole due 
to lack of connectivity


“Anthropocentric” is what is 
happening now but we don’t 
have high level community 
action. No need for NRM – the 
community is doing it. NRM is 
not supported


Strategy is fine – but delivering 
it under anthropocentric 
scenarios will not work. 


2.


Lack of NRM funding, 
community cannot fully fund


2. 2.


THRESHOLD: COMMUNITY


Community capacity and resilience to shocks 
and longer term changes have been measured 
based on: a. Volunteer participation b. Natural 
Resource Management activities on agricultural 
land c. Index of Socio- economic Advantage 
and Disadvantage d. Leverage on investment 
provided by the community


Anthropocentric 2.


Outreach to community -> beneficial


2


Discussion as per previous 
point (seagrass etc)


1. 1. 1.


THRESHOLD: BUSHLAND


Remnant vegetation cover of 35% (minimum) 
across the region


Local action:


2.1 Support management and revegetation in 
strategic areas (Map 2.0). This will contribute to 
multiple outcomes for connectivity, habitat and 
water quality. Priority activities: Management of 
regrowth vegetation; Revegetation; Pest and 
Weed Management; Fire Management


2.2 Manage areas of poorly conserved regional 
ecosystems especially in strategic areas.


Planning action:


2.3 Plan to maintain core bushland areas.


2.4 Develop management plans for the 35 
poorly conserved Regional Ecosystems (Map 
2.1). Moreton Sub BioRegion is a priority area for 
management of poorly conserved ecosystems.


Anthropocentric Medium – given anthropocentric, 
NRM focus on retaining vegetation I 
high risk areas above dams and water 
supply areas


Focus of retaining vegetation 
on water supply, would have 
benefits in resilient local 
economy – maintain resource 
– e.g. wood production, 
tourism, pest resistance (more 
diverse economy -> resilient


More efficient use of public 
money as more efficient 
to plant trees than look at 
engineering solutions


Positive impact Positive way to adapt wrt reducing 
flood and heat impacts. Improve water 
quality.
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


THRESHOLD: WATERWAYS 


Scheduled water quality objectives for all SEQ 
waterways will be achieved or exceeded by 
2031.


Local action:


1.6  Stabilise actively eroding gullies and 
creek banks (channel erosion) in priority sub 
catchments particularly in areas that are key 
sources of sediment44 (Map 1.0).


1.7 Decrease runoff (hillslope erosion and 
landslip) by strategic revegetation and 
restoration in priority sub catchments (Map 2.0).


1.8 Implement current salinity management 
plans in key sub catchments: Roadvale; Black 
Snake Creek; Woolshed Creek


Planning action:


1.9 Use Map 1.0 and 1.1 to prioritise Catchment 
Action Planning and implementation as part of 
the development of Catchment Action Plans 
for the 19 Sub Catchments in SEQ Recognise 
salinity as a land use management issue in 
Planning Schemes


Anthropocentric No natural regeneration. 


Engineering solutions instead.


Desalination plant ->


Engineering solutions to control 
water movement (more dams and 
pipes) water network expanded


Interested in stabilising runoff using 
hard infrastructure – more dams, 
pipelines to transport water and 
desalination plant. 


Increased system resilience (but little 
funding due to focus on engineering 
solutions)


?


no,  – not water if desalination 
plant goes offline – prevent 
sediment into dams. High 
chance of failure of system e.g. 
cyclone take out water supply


higher chance of failure (e.g. 
cyclone takes out pipeline)


1.


Very expensive, not a good use


But could have hydroelectricity 
options for power supply, and 
create more jobs


Reasonably cheap. In 
some areas allow natural 
regeneration which is free


Negative for environment but 
positive for people and lifestyle


Desalination good as not reliant on 
rainfall, but problem with sea level rise 
if desalination plant got flooded (under 
water by 2100).


Possible catastrophic failure of 
engineering solutions resulting in region 
being wiped out


The region makes an equitable contribution 
to state and national air quality targets and 
mitigation measures to reduce the atmospheric 
carbon level.


2020 Target 1


Participation in schemes that encourage 
bio-sequestration, using the carbon storage 
capacity of soils and vegetation, will exceed the 
2015 baseline.


Primary producers and other land managers 
will participate in and benefit from their 
involvement in carbon farming initiatives.  


New Paradigm 1.


Great idea – but actual impact not 
high. Mitigation is a nationally and 
internationally driven priority – to be 
successful needs to be supported 
in all jurisdictions. What happens 
in one area is useful but in terms 
of dealing with hazards – hazards 
will happen anyway due to locked 
in impacts. Mitigation will reduce 
but not eliminate the risks. Will only 
be effective if replicated nationally 
and internationally. Recognising 
responsibility and effective process 
but no good on its own. 


Target 1 needs to be expressed 
numerically. 


Targets but nothing to say what target 
is, needs to be numerical target to 
make more binding. More detail on by 
whom, where etc.


(CFI) More detail e.g. where, by who 
etc. 


Lobby to reduce emissions 


2.


Have multiple benefits not 
just mitigation – analyse 
relationship to other benefits.


Help to maintain landscape 
function and resilience - will 
help head off other shocks e.g. 
to ag production by producing 
additional opportunities – may 
bring in additional income and 
create employment. 


Additional benefits to maintain 
visual character of Australian 
landscape and countryside – 
attraction for tourism. 


Helps production outcomes – 
salinity etc


2.


Direct action and ERF under 
current government – may 
not be the most cost effective 
e.g. compared with power 
stations etc. if only looking for 
reduction of climate impact. 
But remembering non-
financial analysis – many other 
benefits e.g. natural systems 
and quality of life – may stack 
up for public investment. 


2.


Make sure no perverse 
outcomes – e.g. know 
catchment yields for water 
supply and balance against 
these.


Need to consider risks – 
e.g. corridors are potential 
pathways for weeds and pests 
to move through. 


Concern re fire – maybe not 
great risk but community 
perception.  


By adding to extent and 
condition not changing other 
biodiversity values already 
have – consider provenance 
etc.


3.


Yes – has some benefits in mitigation 
by carbon capture but insignificant on 
global scale – has benefits in adaption 
re landscape resilience. 


Should it be air quality? – may partner 
this with active transport in urban areas, 
even county – but not role of NRM – 
but complementary.
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


Land and sea country values that focus the 
guardianship of Aboriginal people in the Burnett 
Mary region are widely acknowledged across 
the entire community.  


2020 Target 3


Regional Councils, State Government agencies 
and other major land and sea -management 
agencies recognise and respect cultural 
heritage values in their urban planning and NRM 
related processes and have established working 
relationships with Traditional Owners.


New Paradigm 3.


Traditional knowledge of previous 
disasters and how they were handled 
could improve management 
to reduce losses (human and 
infrastructure)


Better understanding of 
landscape leads to more 
efficient and effective use of 
resources


Anthropocentric 2.


Critical to protection of lifestyle, and 
human impacts


Could rate high in terms of 
stewardship – could be beneficial to 
NRM, but not critical


1.


Not that important


2.


Issues were not explored – ran 
out of time


2.. 2.


ATTRIBUTE: SOIL QUALITY


Objective: Maintain the extent and condition of 
productive land


Strategy (practice): 


Promote land and water management  
practices that:


• Maintain ground cover


• Minimise risks of soil loss and degradation


• Increase soil carbon


• Prevent and minimise impacts of salinity 
and acid sulphate soils


• Minimise contamination


Improve soil physical, biological and chemical 
health


Anthropocentric High – marginalised lands to be 
abandoned, focus on productive land 
and intensification of crops. Land may 
become more resilient. Policies have 
multiple goals and actions


Good as it has specific goals. 


Because specific goals, good 
for dealing with shocks. 
Negative – true cost of food 
would need to be reflected in 
society (currently subsidised) 
– may not be happy with this. 
Government may be forced 
to continue subsidies in food 
production, or adjust food 
eating habits.


Difficult to implement


May mean government buys 
up land, continues subsidies in 
food production. 


Unintended worsening if 
nuclear power used to supply 
energy. 


Government using budget to 
subsidise policies in productive 
land- negative – not best use 
of public money. May facilitate 
new generation of technology 
– good use of public 
money. Links to educational 
institutions and innovation. 
Micro-responses from farmer 
s- may use own money to 
develop systems to deal with 
shocks. Able to monitor and 
track success.


Low – policy very practical, 
depends on receptive nature 
of farmers – some would do 
whatever wanted


Not specifically about CC adaptation, 
but does build resilience in productive 
land and encourages maintenance of 
carbon in veg  and reduce heat.


ATTRIBUTE: TERRESTRIAL ECOSYSTEMS


Objective: Maintain the extent, composition, 
structure and function of terrestrial ecosystems


Strategy (practice): Promote land and water 
management practices to minimise the impacts 
of weed and pest species


New Paradigm 1.


Issue with maintaining extent – to 
maintain is to limit or eliminate the 
ability adapt to future major natural 
hazards ( will not have opportunity to 
adapt to changing climate). 


Need to improve the extent, 
composition etc. or capacity to. 


Practice should be broadened to 
cover other areas of NRM impacts, 
not just weeds and pests. 


1.


Needs to be rewritten to 
address need to improve 
extent 


2.


provides some benefit but 
money could potentially 
be wasted as investing in 
maintaining system that 
already not running ideally 
– condition needs to be 
improved not maintained.


Money could potentially be 
wasted if only focusing on 
local maintenance – money 
better spent if focused on 
‘improvement’


2.


Potential for negative impacts 
– not enough just to maintain. 
Might improve some things at 
local scale but have negative 
impacts at a regional scale. 


Investing in maintaining might 
reduce capacity of system 
to support new economic 
systems and society


1.


Maintaining does not reflect that 
condition is already poor in most cases 
and actions need to take place that 
support changed climate condition
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


ATTRIBUTE: WATER LEVELS AND PRESSURE


Objective: Manage groundwater to maintain 
levels and/or pressures long-term


Strategy (practice): Promote land management 
practices to maintain/restore vegetation in areas 
of salinity risk


New Paradigm 2.


Drought – over extraction during 
drought -> benefit


Extreme storms may increase 
recharge


2.


Doesn’t add to the shocks – 
helps maintain food security 
and water supply


2.


Not high investment in 
well-established practice – 
especially in saline areas


Could be some conflict over 
access to water


More resilient landscapes to support 
food and natural resources


Anthropocentric Abandon affected areas (build a 
dam). Move to intensive production 
in feedlots.


Not spending public money Negative impacts- e.g. dust 
storms.


Attribute: Atmospheric carbon


Objective: Manage atmospheric carbon 
emissions


Strategy (practice): Promote and support 
mitigation actions including carbon 
sequestration and emissions reduction


Anthropocentric Battery cows collect methane as 
alternate energy source. 


Abandon affected areas (build a 
dam). Move to intensive production 
in feedlots.


May have to sell cows to china 
(discounted price)


Lose energy source. 


Attribute: Flows


Objective: Manage flows


Strategy (practice): Reduce the impact of 
barriers to aquatic connectivity


New Paradigm Can go both ways – dams can 
improve resilience until eventually get 
a failure or overflow. 


Natural flow regimes help natural 
flora / fauna regimes, resulting in 
improved environmental resilience to 
climate hazards. 


Removal of barriers may make 
humans such as farmers less 
resistant to drought. 


Increase resilience by 
improving health of system 
(more food or recreation 
opportunities)


2. Potential negative impact on 
industry due to reduced water 
allocations


Local decentralised food production 
and rainwater collection reduces 
reliance on large scale cropping
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GLOBAL SCALE NATIONAL (AUSTRALIAN) SCALE EAST COAST REGIONAL SCALE NRM REGION


by 2030 • Agreed targets at the Paris COP in 2015 • Australia might not sign the agreement 
(COP)


• More likely to see higher emissions 
scenario,


• Nothing could stop the ECC to go ahead 
on its own; regionally-driven initiatives 
to reduce emissions, some mitigation 
initiatives are possible (based on past 
experience it is possible that states could 
take the lead)


• The effectiveness of these initiatives may 
be limited due to conflicting policies 
set at the stat level (e.g. QLD policies 
encouraging mining vs. emission 
reduction targets)


• China and India decide to use up their 
own resources before buying it therefore 
there will be a decline in demand for 
Australian coal at the international market 
(new market for sustainable energy 
sources to phase out coal market)


• Reality check on actual country 
emissions (considering the externalities 
of burning coals) - economic sanctions 
to force reduction in emissions


• A national policy on climate change? 
Highly likely to have a national 
adaptation strategy (maybe not be as 
comprehensive or being permanent - 
could be curbed by next government), 
needs bipartisan support to achieve 
longevity and effectiveness; evidence is 
needed to get policy off the ground and 
maintain it beyond political cycles; what 
would be the tipping point? (marketable 
science that can prove  upcoming threats 
to liveability and economic/ financial 
security); relationship with productive 
economy? E.g. impact of climate change 
on tourism industry to justify policy and / 
or support for such policy


NARRATIVE AND ROADMAP 
(GOING FROM THE PRESENT TO THIS POSSIBLE FUTURE)
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GLOBAL SCALE NATIONAL (AUSTRALIAN) SCALE EAST COAST REGIONAL SCALE NRM REGION


• Technological change to assist the 
delivery of sustainable energy


• Impact on local industry - more 
renewable energy sources to be adopted 
and taken up by individual households


• Less incentive for coal / fossil fuel based 
energy sources create opportunities 
for regional areas to set up renewable 
energy plants (e.g. solar)


• Regulations are put in place based on 
state / federal policies to address climate 
change impacts, including energy 
production and reduction in emissions, 
e.g. more heatwaves, new developments 
with solar power and other alternative 
sources of energy - demonstrated by 
cost-benefit, resilience benefits  (possibly 
triggered by increasing incidence of 
disasters; not only reactive but also 
learning from experiences)


by 2090 • More disasters will intensify on coastal 
areas; loss of iconic places such as 
beaches, barrier reef


• Regulations will be implemented, 
considerable economic losses, 
greater public pressure on politicians/ 
leaders; responses will be possible as 
changes/ shocks will be manageable 
(enough knowledge to respond 
based on scientific research, e.g. new 
food sources/ crops etc.; continued 
development of new technologies; 
changes in food production shift to 
species that can still be grown)


• Major national response to deal with 
changes/ disasters (some science will be 
available but will not have all solutions as 
knowledge will still be evolving)


• Some locations may not be affected 
as severely as other areas facilitating 
adaptation processes (e.g. temperature 
increase favouring alternative crops to be 
grown); coastal areas will be impacted; 


• More people may be living in areas at 
risk making it more complicated for 
emergency responses and retreat policies 
etc; responses might still be limited due 
to lack of previous action/ preparation to 
deal with risks such as heat waves


• Urbanisation will increase, more 
urban populations possibly due to 
displacement from rural areas due to 
climate change impacts (e.g. FBA area 
faming becoming unviable; some coastal 
areas will also become unliveable) 


• Changes in insurance businesses to cope 
with increasing disasters


• Influence in settlement patterns - 
condition development to areas which 
are insurable


• Setting up of response bodies supported 
by the insurance companies to deal with 
increasing risks. Changes in taxation 
models; shifting responsibility to private 
sectors


Key Positive Signposts (ie indicating changing direction - opportunities) -  (ie indicators of possible futures being realised such as events, occurrences or observations that can be scanned from the real world):


Key Negative Signposts (ie indicating a dangerous direction - threats) -  (ie indicators of possible futures being realised such as events, occurrences or observations that can be scanned from the real world):


Shocks and Surprises (that might be encountered along the way towards the possible scenario)


1. Collapse of economic system - new global financial crises (connected to peak oil or climate change)
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COASTAL 
VULNERABILITY


WHAT IS COASTAL 
VULNERABILITY?
Coastal vulnerability to climate change refers to the 
degree to which the coastal zone is unable to cope 
with adverse effects of climate change. It includes the 
exposure of the natural system to hazards, the impact 
on human systems and the adaptive capacity of the 
system. Climate impacts include sea-level rise, changes 
in sea-surface temperature, wave climate, rainfall and 
runoff, storm activity and ocean acidification. In some 
urbanised coastal areas, the social, economic and 
environmental consequences of these climate impacts 
can be exacerbated by ongoing population growth and 
development (Serrao-Neumann et al. 2014).


AUDIENCE
This information can be used by: 


• NRM agencies, when adjusting their coastal policies 
and actions to help identify ecosystems that may 
shift or be lost, detect impacts of acidification on 
communities (e.g. shellfish), manage coastal impacts, 
and manage storm surges and subsequent inundation 
as a result of sea-level rise


• Local and state governments, to identify areas at risk 
of inundation (as a result of sea-level rise or storm 
surge), identify vulnerable communities or industries, 
target programs for building community capacity to 
respond to events, implement strategies such as dune 
restoration or sea walls to reduce potential impacts


• Industry, business and the private sector, to create 
their own programs for coastal adaptation, or adjust 
their current operations to accommodate for impacts 
from climate change, such as sea-level rise


• Coastal communities, to identify the vulnerability of 
their local area, build local capacity to hazards and 
participate in planning decisions relating to coastal 
adaptation to climate change.


PURPOSE OF THIS DOCUMENT
This document aims to:


• provide a brief introduction to coastal vulnerability  
to climate change and a more detailed introduction  
to sea-level rise


• discuss how coastal vulnerability and sea-level rise 
may be relevant to NRM planning


• provide links to resources and tools for NRM planning


• provide examples and case studies where coastal 
vulnerability or sea-level rise issues have been 
addressed in planning.


This document includes a background to approaches to 
conceptualising and assessing the vulnerability of people 
and coastal environments to climate change. The three 
pass approach to assessing vulnerability is described 
using examples from the East Coast Cluster. This includes 
a national and East Coast 1st pass assessment, 2nd pass 
assessments of the Hunter River (NSW) and Moreton Bay 
Region (QLD), and a 3rd pass assessment carried out in 
the Tweed River. Some resources and links to further case 
studies are also provided. 


Exposure


Sensitivity


Potential impact


Adaptive Capacity


V
u


ln
erab


ility


Figure 1. Vulnerability is the result of the exposure to hazards, 
the sensitivity (degree to which it is affected) by hazards, the 
potential impact on the system, and the capacity of a system 
to adapt to these hazards
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SOCIO-ECOLOGICAL 
VULNERABILITY


VULNERABILITY OF PEOPLE 
AND ENVIRONMENTS
Coastal vulnerability to climate change can be assessed 
through examining exposure, sensitivity and adaptive 
capacity of people and coastal environments. Coastal 
populations, infrastructure and assets face risks from 
physical exposure to sea-level rise, coastal erosion,  
storm surge and ocean acidification.


Weather and climate extremes can affect a wide range 
of economic activities supporting coastal communities. 
Industries that dependent on highly climate-sensitive 
natural resources may be especially vulnerable to climate 
change due to this sensitivity. Economic, biophysical, 
institutional, cultural and political circumstances and 
pressures can affect the adaptive capacity of people and 
industries to climate change impacts (Wong et al. 2014). 


The vulnerability and resilience of coastal populations 
is connected to social, economic, and ecological 
systems. Coastal ecosystems are particularly vulnerable 
to biodiversity impacts from ocean warming and 
acidification, rising sea levels, increased frequency of 
storm surges, shoreline recession, saline intrusion to 
freshwater systems, and habitat shift and reduction 
(Steffen et al. 2009). It has been argued that marine 
governance arrangements need to address and anticipate 
this increasing ecological vulnerability, and build capacity 
to avoid irreversible adverse environmental impacts 
(Serrao-Neumann et al. 2016).


Social conditions can also influence vulnerabilities of 
coastal communities to climate-related stresses. Social 
relations that foster leadership, trust and vision, arguably 
assist the adaptive capacity of community members  
(Folke et al. 2005), while social relations that constrain 
access to resources for some groups or communities  
can decrease adaptive capacity (Marshall et al. 2014). 


Additionally, exposure of coastal resources and 
infrastructure to climate change generates economic  
risks for coastal industries and essential services.  


These include transportation, minerals, fishing, tourism, 
and construction, as well as health, education, wastewater 
systems and telecommunications among others. 


Natural coastlines and marine habitats such as the 
southern Great Barrier Reef, Harvey Bay-Fraser Island, 
Moreton Bay Marine Park, Cape Byron Marine Park,  
Myall Lakes, Hunter Estuary Wetlands and Sydney Harbour 
are major attractions for domestic and international 
visitors to the East Coast Cluster. 


Coastal and nature-based tourism is dependent on these 
natural assets, yet they are vulnerable to climate change. 
Climate change impacts on coastal infrastructure across 
the East Coast Cluster will influence the types of tourism 
values that can be sustained and the viability of tourism 
operators in their current locations. In northern parts of 
the East Coast Cluster, high vulnerability to fluvial erosion 
may increase water quality impacts on downstream 
coastal environments. In southern parts of the region, 
valuable coastal wetlands may be threatened in areas like 
the Hunter River Estuary. 


Responding to coastal vulnerability to climate change 
can be complex due to climate variability and uncertainty, 
spatial and temporal dynamics of coastal systems, and 
the breadth of stakeholders involved. This requires 
partnerships and cross-sectoral perspectives engaging a 
range of actors (Serrao-neumann et al. 2014).


State level tourism industry bodies and some regional 
networks are seeking to increase coastal tourism 
operators’ resilience to climate-related natural hazards 
through risk management and disaster preparedness. 
Opportunities also exist for regional tourism networks  
to align industry plans with regional NRM planning to 
identify shared assets to protect, assess possibilities of  
co-management of coastal resources, and coordinate 
disaster planning and recovery. 


Tourism operators hold a strong environmental 
stewardship ethic. This provides a platform to explore 
future opportunities as co-managers of the coastal 
environment.
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Figure 2. The combined vulnerability of the linked socio-ecological system includes ecological and 


socio-economic vulnerability. The exposure and sensitivity of the ecosystem determine the potential 


impact, which combines with the adaptive capacity of the ecosystem to determine the ecological 


vulnerability. The sensitivity of a socio-economic system to ecological vulnerability (i.e. its degree of 


resource-dependence) determines the potential impact, which combines with the adaptive capacity 


of the human system to determine the socio-economic vulnerability (Marshall et al. 2014: 87)
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COASTAL VULNERABILITY 
TO SEA-LEVEL RISE 


SEA-LEVEL RISE PROJECTIONS
Between 1966 and 2009, the average rate of sea-level  
rise in Australia was 1.4mm per year. The most recent 
climate change projections identified with a very high 
degree of confidence that sea levels will continue to rise. 
Compared with 1986-2005, sea-level rise is projected to 
be about 0.13 – 0.14m by 2030. By 2090, sea-level rise is 
projected to be between 0.38m under the low emission 
scenario, to 0.66m under the high emission scenario. 
However, if sections of the Antarctic ice sheet collapse, 
sea levels could rise by an additional several tenths of a 
metre. In addition, sea levels will not stabilise by 2100,  
but will continue to rise for centuries regardless of  
future emissions, due to continuing thermal expansion  
of the oceans. 


BRISBANE


Scenarios 2030 2090


RCP 2.6 0.13 (0.09 to 0.17) 0.39 (0.23 to 0.55)


RCP 4.5 0.13 (0.09 to 0.18) 0.47 (0.31 to 0.65)


RCP 8.5 0.14 (0.09 to 0.18) 0.65 (0.45 to 0.87)


SYDNEY


Scenarios 2030 2090


RCP 2.6 0.13 (0.09 to 0.18) 0.38 (0.22 to 0.54)


RCP 4.5 0.13 (0.09 to 0.18) 0.47 (0.30 to 0.65)


RCP 8.5 0.14 (0.10 to 0.19) 0.66 (0.45 to 0.88)


Table 1. Projected sea-level rise for Brisbane and Sydney under 
three emission scenarios: RCP 2.6 (low), RCP 4.5 (intermediate), 
and RCP 8.5 (high) for 2030 and 2090. Values shown are the 
median change across the models, with the range of model 
results in brackets (Dowdy 2015)







Page 8 COASTAL VULNERABILITY


IMPACTS AND RISKS
There are two basic risks to coastal areas from sea-level 
rise and extreme events:


• inundation


• coastal erosion.


Impacts from inundation include:


• permanent inundation from long-term changes to the 
mean sea level 


• more frequent or severe storm surge and king tide 
events causing short-term impacts


• saltwater intrusion upstream in estuaries and in 
groundwater. 


Coastal erosion will depend on topography, mean sea level, 
extreme events, waves, and supply and loss of sediments 
to the coast. A particular concern for coastal management 
is that beaches that are currently stable or accreting 
(accumulating, e.g. due to sufficient sediment supply) may 
flip to become receding beaches as sea levels rise.


Both inundation and erosion threaten coastal ecosystems 
and infrastructure and houses. 


Sea-level rise impacts coastal ecosystems through saline 
intrusion to freshwater systems, habitat shift and habitat 
reduction (Steffen et al. 2009). These impacts may be 
compounded by non-climatic changes such as invasive 
species and landuse change or modification (Nicholls  
et al. 2007).


HOW IS IT USED  
IN NRM PLANNING
NRM planning focuses on the effects of sea-level rise on 
coastal ecosystems, and particularly on possible shifts 
in the distribution of coastal species or ecosystems. The 
first priority is to identify areas or ecosystems that are 
particularly vulnerable to sea-level rise; for example, using 
a three pass assessment approach. Management options 
for coastal systems may include changing the flow regime 
to accommodate rising sea levels or influxes of saline 
water (e.g. removing existing tidal barriers). A problem for 
local and regional planning is ‘coastal squeeze’, where 
ecosystems are not able to shift landward due to existing 
coastal development, possibly resulting in the local 
elimination of some ecosystems. 


Figure 3. Sea level = mean sea level +/- tide + wave set-up + 
wind response. Mean sea level changes slowly and increases 
in sea level can lead to permanent inundation. Extreme events 
such as extreme tides, storm surge and storm tides interact 
with sea level and sediments and produce greater risks  
(Oz Coasts 2010)
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A THREE PASS APPROACH
TO VULNERABILITY


A three pass approach to assessing 
coastal vulnerability to sea-level rise 
provides vulnerability assessments at 
spatial scales from national to regional 
and local based on increasingly detailed 
data and modelling (Sharples et al. 2008). 
When combined with socio-economic 
information, these assessments 
can provide a more comprehensive 
assessment of the vulnerability of these 
areas to sea-level rise, and identify 
populations that are highly exposed  
and lack adaptive capacity.


THE FIRST PASS – POTENTIAL RISK
First pass assessments are applied at a broad spatial 
scale (national to state) to identify areas that may be 
susceptible to sea-level rise, and which could benefit from 
further detailed assessment. The simplest type of first 
pass assessment would use a bathtub model to estimate 
inundation based on sea-level rise values and coastal 
elevation. A first pass assessment of erosion risk can be 
carried out using basic geomorphic data on shoreline type 
to identify unstable shores. First pass assessments are not 
suitable for use at more detailed spatial scales, as they 
do not include key ecosystem or hydrological processes. 
For example, first pass assessments may overestimate 
coastal ecosystem losses as they do not include responses 
such as vertical accretion. The main use of first pass 
assessments is to determine relative risk and identify 
areas that require further analysis. Data required includes 
bedrock and coastal geology, digital elevation models,  
sea-level rise values, modelled high water level and  
storm tides. 


THE SECOND PASS – LIKELY RISK
In second pass assessments, the vulnerability of coastal 
river systems is modelled at a regional scale using data 
such as: elevation (Surface Elevation Tables), digital 
elevation models, tidal data, rates of accretion, erosion, 
spatial distribution of vegetation, and regional sea-level 
rise projections. Models include elevation deficit models, 
Sea Level Affecting Marshes Models (SLAMM), and spatially 
applied empirically-based elevation models. Assessments 
at this scale are most suitable for landscape or catchment 
management applications. A second pass assessment can 
provide coarse-scale mapping to identify coastal regions 
exposed to impacts and drivers resulting from coastal 
hazards at a strategic level. 


THE THIRD PASS – DETAILED RISK
The third pass approach can be applied at a local level 
using site-specific data to model local ecosystem 
processes and responses. This approach uses a range of 
biophysical information, such as inundation data, plant 
productivity, sedimentation and groundwater levels, and 
organic matter decomposition rates. The models can be 
used at a local scale for a detailed assessment of risk, or 
can be used to inform regional second pass assessments. 
Third pass mapping and assessments can indicate the style 
and magnitude of impacts and coastal hazards likely to 
occur, the likely behaviour of a specific site or shoreline in 
response, and indicate the degree of uncertainty inherent 
in such an assessment.
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Figure 4. A three pass approach to assessing coastal vulnerability to sea-level rise includes a broad, national scale first pass 
approach, a regionally focused second pass approach and a site-specific third pass approach. Each pass requires more focused  
and precise data, with broad geological and digital elevation data for a first pass assessment, more refined geological information 
as well as ecosystem processes and responses needed for the second pass assessment, and a range of biophysical data and 
detailed information on environmental processes required for third pass assessments


FIRST PASS ASSESSMENT
• Applies at a broad spatial scale (national to regional)


• Identifes areas susceptible to sea-level rise that may require 
further investigation


• Uses geological data to determine sensitivity to coastal impacts


SECOND PASS ASSESSMENT
• Focuses on the regional scale


• Identifies exposure to sea-level rise


• Uses information on ecosystem responses, as well as different 
modelling approaches to determine level of exposure to sea-level rise 


THIRD PASS ASSESSMENT
• Focuses on a local or site scale


• Requires localised, site-specific data on biophyscial elements like innudation, 
groundwater levels, sedimentation, plant species characteristics and responses,  
as well as soil type


• Provides information on site specific ecosystem responses and local coastal 
processes
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COASTAL VULNERABILITY IN 
THE EAST COAST CLUSTER 


ECOSYSTEM RESPONSES
There are 3 possible responses of coastal ecosystems to 
rising sea levels: 


• submergence, where plant species adapt to changes in 
salinity or additional time under water


• horizontal migration, where species gradually colonise 
higher ground 


• vertical elevation gain, where plants retain more soil 
and organic matter to raise the ground level.


Some plants are able to adapt more readily to sea-level 
rise; for example, mangroves can migrate shoreward 
and retain soil and organic matter in their extensive root 
system. Any management strategies need to incorporate 
likely ecosystem responses. 


MEASURING SURFACE ELEVATION
Third pass assessments require detailed information on 
processes such as erosion, accretion and longshore drift. 
One tool to measure wetland response to sea-level rise 
is the Surface Elevation Table (SET), which can be used 
to measure elevation changes. The SET can be used to 
measure long-term changes in elevation, or short-term 
impacts from events over time-scales from years to 
decades (USGS 2010). 


The SET includes a long rod that is inserted into the 
ground to a deep benchmark to provide a constant 
reference point. Surface elevation is measured using pins 
lowered to the sediment surface. To distinguish between 
vertical accretion and other sub-surface processes that 
affect sediment elevation, a ‘marker horizon’ is also laid 
on the wetland surface. Vertical accretion is measured 
as sediment accumulation over the horizon in core 
samples. Sub-surface changes such as sediment shrink 
or swell or vegetation accretion or subsidence, can then 
be calculated as the difference between the measured 
elevation change and vertical accretion. 


Figure 5. Coastal ecosystem responses to sea-level rise include 


submergence, landward migration and vertical elevation gain 


(Rogers et al. 2014)


Figure 6. A Surface 


Elevation Table (SET) 


can be used to measure 


rates of vertical 


accretion in wetlands 


(USGS 2010)


	


Vertical	Elevation	Gain	


Horizontal	Migration	
	


Submergence	







Page 12 COASTAL VULNERABILITY


SUMMARY
In 2009, the Australian Government commissioned a first 
pass assessment of climate change risks to Australia’s 
coasts (Department of Climate Change 2009). This was a 
nation-wide broad scale assessment.


This assessment sought to: 


• assess coastal vulnerability 


• identify priorities for adaptation


• identify barriers to adaptation


• develop databases for information sharing


• develop tools (coastal hazard mapping) for  
policy responses.


SEA-LEVEL RISE AND VULNERABLE 
SPECIES – THE WATER MOUSE
The Water Mouse (false water rat) is a native mammal 
listed as vulnerable by the IUCN Red List. It occupies 
wetlands across northern and eastern Australia and is 
almost entirely dependent on mangrove habitats where 
it preys on crustaceans, insects and molluscs (Van Dyck 
1995). Primary threats to the Water Mouse are predation 
and habitat degradation by invasive species (cats and 
feral pigs), and pollution and habitat loss from urban 
development (Woinarski et al. 2000).


Models of the effects of sea-level rise on coastal vegetation 
in Moreton Bay suggest the area of mangroves is likely to 
increase as mangroves migrate into low lying undeveloped 
areas. However, this may not translate into an increased 
Water Mouse population. Models also indicate an 
expansion of urban areas, bringing the Water Mouse’s 
mangrove habitat closer to threats associated with urban 
environments such as predation by cats and foxes. The case 
of the Water Mouse illustrates how the effects of climate 
change can interact with human settlements to influence 
a vulnerable species, and how it is important to integrate 
models of the effects of climate change with patterns of 
human settlements and behaviours.


 


NATIONAL FIRST PASS
ASSESSMENT
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The assessment process included: 


• Sea-level rise of 1.1m by 2100 was used as the basis  
for the modelling, as an indication of risk from a  
‘worst case’ scenario  


• A ‘bucket-fill’ or ‘bathtub’ model was used to identify 
areas that could be inundated at a sea-level rise of 
1.1m. The model inundates all land areas below that 
elevation 


• Coastal flooding was modelled by combining sea-level 
rise, high water level and storm tide values 


• The National Exposure Information System (NEXIS) 
database was used to estimate risk to buildings and 
infrastructure within the inundation and erosion areas, 
in terms of the number of buildings and the total 
replacement value.


This is a simple and cost-effective methodology that can 
be used to identify potentially vulnerable areas. However 
this methodology, like many first pass assessments, is 
likely to overestimate inundation risk as it does not include 
ecosystem responses or local hydrological processes. 


WHAT WERE THE OUTCOMES?
The study included:


• coastal hazard mapping based on a combination of 
risks from erosion and inundation for use in preparing 
coastal adaptation strategies


• a review of coastal ecosystem responses and 
vulnerability


• a count and estimated replacement costs of 
infrastructure and buildings potentially affected by 
inundation and flooding


• review of infrastructure vulnerability and responses. 


WHAT ARE THE IMPLICATIONS 
FOR THE EAST COAST CLUSTER?
Significant areas of both southern Queensland and 
Northern and Central New South Wales were identified as 
being at risk from coastal hazards. 


In Queensland, the local government areas of Moreton 
Bay, Mackay, Gold Coast, Fraser Coast, Bundaberg and the 
Sunshine Coast were identified as having the highest level 
of risk, representing about 85% of the 35,900 to 56,900 
buildings across the state at risk of inundation with a 
replacement value between $10.5 billion and $16 billion. In 
addition, about 15,000 homes are within 110 metres of ‘soft’ 
shoreline that can be eroded. Sensitive ecosystems such as 
mangroves and salt marshes are also at risk not only from 
climate change impacts, but also ecosystem squeeze.


Northern and Central New South Wales were also 
identified as being at significant risk. Local government 
areas of Lake Macquarie, Wyong, Gosford, Wollongong, 
Shoalhaven and Rockdale represent 50% of the 40,800 to 
62,400 buildings at risk, with a replacement value between 
$12.4 billion and $18.7 billion. Adding to that, New South 
Wales has a large number of wave-dominated beaches 
that provide buffering against coastal hazards. Increased 
intensity and frequency of extreme coastal hazards as a 
result of climate change would increase rates of erosion 
on these beaches, destroying both the beach habitat and 
the natural buffer.


These vulnerable areas would benefit from further focused 
studies to identify all the risks associated with climate 
change in the cluster, and how best to adapt.


Figure 8. The Gold Coast in 2009 and with estimated inundation 


from a sea-level rise of 1.1m (not suitable for decision-making)  


(Department of Climate Change 2009:88)
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EAST COAST FIRST PASS 
ASSESSMENT


SUMMARY
A quantitative first pass assessment was completed for the 
East Coast Cluster in 2014 to assess vulnerability of coastal 
areas to erosion and inundation. This assessment indicates 
potential vulnerability to sea-level rise at a broad regional 
scale. It is most useful to identify areas which may require 
more detailed assessments.


This first pass assessment included proxy information 
on the exposure, sensitivity and adaptive capacity of the 
coastal zone (including both open coasts and estuaries) 
to provide a vulnerability index. Coastal vulnerability 
was assessed using a 30m x 30m grid and 1m elevation. 
Indicators of exposure, sensitivity and adaptive capacity 
were used for each type of hazard:


• marine inundation


• marine erosion


• fluvial (stream) inundation


• fluvial erosion.


These indicators were then combined into a single index 
of estuarine vulnerability, on a scale from 1 to 3. 


Exposure was described by estuarine zonation – marine 
zones are exposed to drivers such as storm surge and 
sea-level rise, while alluvial zones are exposed to rainfall 
and run-off. Elevation and slope are also important: lower 
elevations are more exposed to inundation; steep slopes 
are more exposed to fluvial erosion but less exposed to 
marine erosion. 


Sensitivity to erosion is a function of underlying geology: 
hard bedrock is less sensitive to both marine and fluvial 
erosion. 


Adaptive capacity is related to the volume of sediment 
that an estuary can potentially hold (the “accommodation 
space”), which is dependent on a combination of 
the shape of the bedrock valley and the elevation of 
hydrological influence. When assessing adaptive capacity, 
elevation is used as a broad indicator of the capacity of the 
estuary to hold sediment. Deeper and broader valleys have 
more accommodation space than shallow and narrow 
valleys (Rogers and Woodroffe 2012). 


Exposure Sensitivity


Estuary
Vulnerability


Adaptive
Capacity


Estuary zonation
(type of exposure)


Geology 
(hard bedrock less


sensitive to erosion)


Available
accommodation


space


Elevation
(lower elevations


are more exposed)


Estuary
maturity


Slope
Bedrock


valley shape


Figure 9. A combined index of estuarine vulnerability was derived 


from indicators of exposure, sensitivity and adaptive capacity for 


marine and riverine erosion and inundation (Rogers 2014)


Figure 10. Combined vulnerability assessment for the Shoalhaven 


River, NSW (Rogers 2014)
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SECOND PASS  
ASSESSMENTS


THE HUNTER RIVER
A second pass assessment of the effects of sea-level 
rise on mangrove and saltmarsh wetlands in the Hunter 
River found that wetland extent may not decrease under 
sea-level rise as predicted by bathtub models, but could 
increase due to processes such as accretion and changes 
in sediment volume (Rogers et al. 2012; Rogers et al. 
2014). The model indicated that floodgates are the primary 
determinant in wetland extent in 2100 under both high 
and low sea-level rise scenarios. Under a high sea-level 
rise scenario, closed floodgates would result in only 33% 
of wetlands remaining in 2100, whereas open floodgates 
would result in a 127% growth of wetland extent (Rogers  
et al. 2014). 


This particular assessment involved the use of 
detailed third pass data in a second pass assessment 
of management options. From 2002-2010 wetland 
responses to sea-level rise were examined in the Hunter 
River, NSW, using surface elevation tables (SET), an 
accretion model, and a landscape elevation model.  
 


A dynamic elevation model was used that factored in the 
accretion and vertical elevation responses of mangrove 
and saltmarsh to rising sea levels. Two management 
options were modelled: leaving floodgates open and 
facilitating retreat of mangrove and saltmarsh into low-
lying coastal lands; and closing floodgates. The potential 
extent of saline coastal wetland to 2100 was modelled 
under a low and high sea-level rise scenario for each 
management option.


This assessment allows an exploration of management 
actions (such as floodgate management) to improve and/
or maintain ecosystem services. However, it should be 
pondered alongside considerations of a range of other 
factors that will also influence wetlands such as future 
developments and planning actions, manipulation of 
hydrodynamics, and the physical expression of climate 
change drivers on the estuary. Under a high sea-level 
rise scenario, most of Hunter Wetlands National Park will 
be lost. This has led some researchers to suggest the 
implementation of dynamic landuse arrangements that 
enable important wetlands to retreat inland as sea levels 
rise (Rogers et al. 2014). 


Figure 11. High sea-level rise scenario in the Hunter River estuary. 


(Rogers and Lovelock 2015). The blue area shows the area 


submerged in 2100, and the green area shows potential wetlands 


under modelled high sea-level rise conditions. Potential wetlands 


in this scenario are mostly outside the existing National Park and 


Ramsar wetland boundaries, shown in red stripes and checks
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Second pass assessments generally involve identifying 
regional variations in processes impacting an area that has 
been identified in a first pass assessment as potentially 
sensitive. This may involve identification of physical 
impacts and processes relating to wave, wind and storm 
climates, tidal regimes or vertical land movement, and 
provide information to assist an initial assessment of 
protection and adaptation options (Sharples et al. 2008). 


THE MORETON BAY REGION
Both surface accretion (through sedimentation inputs) and 
biological accretion processes (accumulation of surface 
organic matter and addition of root volume on and below 
the soil surface) can allow coastal wetlands to adjust to 
rises in sea level. Within an intertidal zone, the conditions 
for these processes may vary. Additionally, accretion 
processes can decline when marsh or mangrove surface is 
uplifted, or sea level declines. This can result in complexity 
in the capacity of surface elevation to keep pace with  
sea-level rise across an intertidal zone. 


An investigation into the variation in processes that give 
rise to changes in surface elevation with mangroves and 
salt marsh in response to rising sea level was carried out 
in Moreton Bay, Queensland. A wide range of intertidal 
wetland habitats can be found in Moreton Bay. These 
wetland habitats are varied across the Bay in terms of 
their proximity to the influence of the nearby city of 
Brisbane, characteristics of intertidal salt marsh, as well as 
other differing environmental conditions and processes. 
The capacity of mangroves to keep up with sea-level 
rise is partially dependent on sediment supply, which is 
influenced by circulation patterns and the delivery  
of sediments in river flows in parts of Moreton Bay 
(Lovelock et al. 2011).


On the western shore mangrove forests grow on muddy 
soils and are exposed to freshwater inputs from creeks 
and rivers. They are also exposed to sediments and 
nutrients that originated from flood plumes which tend to 
be trapped in shore due to prevailing wind direction and 
currents. In the eastern bay, mangroves are found in  
sandy sediments on the shores of high sand islands.  


There is also variability in terms of inundation patterns 
of intertidal salt marsh between the western and eastern 
shores of the Bay due to differences in composition and 
sediment characteristics. Researchers found mangrove 
fringes in Moreton Bay are relatively stable with current 
rates of sea-level rise because of high levels of sediment 
inputs. Sediment inputs are likely to continue due to the 
high availability of sand in the eastern bay, but may be less 
likely in the western bay as sediment supply via rivers may 
be reduced as a result of drought and reduced runoff. 


High rates of soil subsidence may also decrease the 
stability of mangroves in parts of the bay. As sea-level rise 
progresses, mangroves are expected to encroach on high 
intertidal salt marsh habitats. As a result, salt marsh habitats 
are more likely to have their total area reduced due to 
both increases in surface elevation and barriers to upslope 
migration such as urbanisation (Lovelock et al. 2011).


WHAT ARE THE IMPLICATIONS?
Assessing the factors influencing subsidence in Moreton 
Bay is integral to understanding the fate of mangroves 
in the western bay with sea-level rise. Both natural and 
human barriers to upslope migration of salt marsh  
habitats are likely to decrease the total area of salt marsh, 
with consequences for biodiversity in these habitats 
(Lovelock et al. 2011). 


This modelling and analysis indicate that mangrove fringes 
may be relatively stable in Moreton Bay, with the western 
bay forests more vulnerable to subsidence from sea-level 
rise. Modelling such as this can assist decision-making 
relating to landuse planning and planning of coastal 
infrastructure that allow sufficient sediment supply and 
manage potential processes of soil subsidence.  


SECOND PASS – A SYSTEM-FOCUSED 
ASSESSMENT OF EXPOSURE
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THIRD PASS ASSESSMENT
IN THE TWEED RIVER


THIRD PASS – A DETAILED 
ASSESSMENT AT A LOCAL SCALE
Third pass assessments are conducted on a site-specific 
scale, and require information on sediment and vegetation 
accretion, subsidence and erosion, as well as specific 
coastal processes and responses like longshore drift, 
storm surges and intrusion of seawater into groundwater 
tables. As this data is time-intensive and resource-intensive 
to collect, third pass assessments are usually limited to 
small spatial scales (e.g. a single estuary) and are targeted 
to priority or vulnerable areas. Third pass assessments are 
often used to provide data for (parameterised) second  
pass assessments.


COASTAL WETLAND RESPONSES 
TO SEA-LEVEL CHANGES
Coastal wetlands exist in a relatively narrow strip between 
the ocean and the land, and their distribution and extent 
are affected by their tolerances for inundation, soil and 
water salinity and other factors. Sea-level rise has the 
potential to affect coastal wetlands through change 
in water level, inundation patterns and salinity. Coastal 
wetlands can respond to increases in sea level by 
accretion processes that increase their surface elevation. 


The lag between rises in sea level and increases in wetland 
surface elevation is known as an elevation deficit, and 
indicates the adaptive capacity of the wetland. 


Sea-level rise and rainfall have both been proposed as 
causes for recent changes in the distribution of coastal 
wetlands in Australia. Changes in surface elevation can 
be measured and correlated with rainfall, water level and 
other variables.  


Figure 12. Mangrove expansion and saltmarsh 


decline in the Tweed River between 2000 and 2012 


(Rogers and Lovelock 2015)
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UKEREBAGH ISLAND STUDY
The effects of sea-level rise on mangrove, saltmarsh and 
mudflat ecosystems were studied on Ukerebagh Island in 
the Tweed River by mapping vegetation distribution and 
measuring surface elevation trends (Rogers et al. 2014). 
Mangroves had been expanding and saltmarsh declining at 
the site. Observed changes over the study period were:


• water level increase: 4.24mm/yr (+/- 0.16)


• mangrove surface elevation increase: 1.4mm/yr  
(+/- 0.03)


• saltmarsh surface elevation increase: 0.17mm/yr  
(+/-0.09).


In this location, the sequence of changes in wetlands 
appears to be:


• sea levels rise, as a result of both long-term drivers  
and short-term variability in rainfall


• the surface elevation of mangroves and saltmarshes 
increases, but at a slower rate in saltmarshes


• saltmarsh vegetation is lost and some areas convert to 
unvegetated mudflat


• mangroves expand into some areas of unvegetated 
mudflats. 


WHAT ARE THE IMPLICATIONS?
Coastal wetlands are threatened by sea-level rise on the 
ocean side and urban development on the land side, 
resulting in coastal squeeze. Increasing the delivery of 
sediment to wetlands, the sequestration of sediment within 
wetlands or increasing the volume of soil through greater 
productivity and organic matter, may help wetlands to 
respond to sea-level rise and remain in place. Conditions 
of low rainfall and El Niño conditions may limit wetland 
resilience by limiting increases in surface elevation. 


The lag between rises in sea level and increases in wetland 
surface elevation is an indicator of wetland adaptive 
capacity. A high elevation deficit may be a trigger for 
management intervention, particularly for saltmarsh, 
which is more vulnerable to sea-level rise than mangroves. 



http://4.24mm/yr

http://0.17mm/yr
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OTHER CASE STUDIES 
AND RESOURCES


OTHER CASE STUDIES


The Hunter and Central Coast Regional Environmental 
Management Strategy (HCCREMS) program developed 
a Climate Change Adaptation Plan based on integration 
and prioritisation of risks identified through local 
government climate change risk assessments (HCCREMS 
2010). Specific policies and actions that could reduce 
vulnerability were identified. Some of the actions 
recommended included increasing information and 
modelling of climate change impacts, improving 
knowledge building amongst the community, increasing 
community involvement in adaptation processes, and 
building capacity within planners on approaches for 
managing the land use planning and legal implications of 
climate change impacts. 


http://www.hccrems.com.au/RESOURCES/Library/
ClimateChange/HCCREMS_Coastal_Councils_
Adaptation_Report.aspx 


The city of Rockingham in Western Australia used a coastal 
vulnerability assessment when developing a Climate 
Change Response Strategy, including assessing of  
sea-level rise impacts and implications for adaptation. It is 
a long-term strategy that includes two main responses:


• organisational, including increasing knowledge of 
climate change within the council, developing a 
business continuity plan, and minimising costs of 
planning and adapting for climate change


• community-based, including building climate change 
knowledge within the community, ensuring reliable 
services during extreme weather events, and addressing 
issues of health and safety as a result of climate change.


http://rockingham.wa.gov.au/getmedia/9527a050-aeae-
4e28-b18c-357c73bbacd5/1-nov_final-cor-climate-
change-response-strategy.aspx


The Sydney Coastal Councils undertook a project to map 
and respond to coastal inundation as a result of climate-
induced sea-level rise. They used detailed LiDAR data to 
identify areas at risk, inform planning and management 
strategies and improve consistency of responses to 
managing and adapting to climate change. 


http://www.sydneycoastalcouncils.com.au/Project/
Mapping_and_Responding_to_Coastal_Inundation


The Sydney Institute of Marine Sciences and the 
Australian Climate Change Adaptation Research Network 
for Settlements and Infrastructure conducted various 
research projects into coastal processes and responses 
to improve the efficiency and effectiveness of adaptation 
management policies and strategies in NSW. 


http://climatechange.environment.nsw.gov.au/
Adapting-to-climate-change/Adaptation-Research-Hub/
Coastal-Node


Geoscience Australia conducted a nationwide assessment 
in 2012 of the vulnerability of coastal groundwater aquifers 
to sea-water intrusion to identify areas at risk (Ivkovic et 
al. 2012). Of the 27 case study areas for which a detailed 
analysis was possible, 47% were highly vulnerable, 34% 
moderately vulnerable and 17% had a low vulnerability  
to sea water intrusion. A further 20 sites were identified  
as highly vulnerable as sea water intrusion has already 
been documented. 


http://www.ga.gov.au/about/what-we-do/projects/
water/a-national-scale-vulnerability-assessment-of-
seawater-intrusion


The Coastal Sediment Compartment project aimed to 
improve coastal vulnerability assessments to sea-level rise 
by improving shoreline erosion risk assessments (Mariani 
et al. 2013). Beach erosion was estimated for case study 
areas in NSW for a range of storm events and sequences 
of single or multiple storms. Clustering of storms is 
important when predicting beach erosion, as well as rip 
currents and sediment loss.  


http://www.environment.gov.au/climate-change/
adaptation/australias-coasts/coastal-compartments



http://www.hccrems.com.au/RESOURCES/Library/ClimateChange/HCCREMS_Coastal_Councils_Adaptation_Report.aspx

http://www.hccrems.com.au/RESOURCES/Library/ClimateChange/HCCREMS_Coastal_Councils_Adaptation_Report.aspx

http://www.hccrems.com.au/RESOURCES/Library/ClimateChange/HCCREMS_Coastal_Councils_Adaptation_Report.aspx

http://rockingham.wa.gov.au/getmedia/9527a050-aeae-4e28-b18c-357c73bbacd5/1-nov_final-cor-climate-change-response-strategy.aspx

http://rockingham.wa.gov.au/getmedia/9527a050-aeae-4e28-b18c-357c73bbacd5/1-nov_final-cor-climate-change-response-strategy.aspx

http://rockingham.wa.gov.au/getmedia/9527a050-aeae-4e28-b18c-357c73bbacd5/1-nov_final-cor-climate-change-response-strategy.aspx

http://www.sydneycoastalcouncils.com.au/Project/Mapping_and_Responding_to_Coastal_Inundation

http://www.sydneycoastalcouncils.com.au/Project/Mapping_and_Responding_to_Coastal_Inundation

http://climatechange.environment.nsw.gov.au/Adapting-to-climate-change/Adaptation-Research-Hub/Coastal

http://climatechange.environment.nsw.gov.au/Adapting-to-climate-change/Adaptation-Research-Hub/Coastal

http://climatechange.environment.nsw.gov.au/Adapting-to-climate-change/Adaptation-Research-Hub/Coastal

http://www.ga.gov.au/about/what-we-do/projects/water/a-national-scale-vulnerability-assessment-of-seawater-intrusion

http://www.ga.gov.au/about/what-we-do/projects/water/a-national-scale-vulnerability-assessment-of-seawater-intrusion

http://www.environment.gov.au/climate-change/adaptation/australias-coasts/coastal

http://www.environment.gov.au/climate-change/adaptation/australias-coasts/coastal
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Western Australian Government, Department of Planning 
(2014). Coastal Vulnerability: Coastal Vulnerability 
Assessment Western Australia Projects List


http://www.planning.wa.gov.au/674.asp


Local Government Association of Queensland (2014). 
Coastal Hazard Adaptation Communication Guidelines.


http://lgaq.asn.au/coastal-hazard-adaptation


The National Elevation Data Framework Portal by 
GeoScience Australia includes elevation and LidDAR  
data for government and other users.


http://nedf.ga.gov.au/geoportal/catalog/main/ 
home.page 


The OzCoasts website run by GeoScience Australia 
provides information on climate change risks to the 
coastal zone.


http://www.ozcoasts.gov.au/climate/index.jsp 


The National Climate Change Adaptation Research Facility 
(NCCARF) is designing a coastal climate risk management 
tool, CoastAdapt, which seeks to provide practical 
guidance on how to manage risks associated with climate 
change and sea-level rise. CoastAdapt is designed to be 
relevant for local governments, natural resource managers 
and coastal infrastructure operators.


https://www.nccarf.edu.au/content/coastal-tool-
overview


Australian Government, Department of Climate Change 
(2009). Climate Change Risks to Australia’s Coast:  
A First Pass National Assessment.


https://www.environment.gov.au/system/files/
resources/fa553e97-2ead-47bb-ac80-c12adffea944/
files/cc-risks-full-report.pdf


TOOLS AND RESOURCES



http://www.planning.wa.gov.au/674.asp

http://lgaq.asn.au/coastal-hazard-adaptation

http://nedf.ga.gov.au/geoportal/catalog/main/
home.page

http://www.ozcoasts.gov.au/climate/index.jsp

https://www.nccarf.edu.au/content/coastal-tool-overview

https://www.environment.gov.au/system/files/resources/fa553e97-2ead-47bb-ac80-c12adffea944/files/cc-risks-full-report.pdf

https://www.environment.gov.au/system/files/resources/fa553e97-2ead-47bb-ac80-c12adffea944/files/cc-risks-full-report.pdf

https://www.environment.gov.au/system/files/resources/fa553e97-2ead-47bb-ac80-c12adffea944/files/cc-risks-full-report.pdf
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WHAT ARE ADAPTATION 
PATHWAYS? 


Adaptation plans are developed in a context of uncertainty 
and change. Although we can see a need for planning 
to meet desired long term objectives, the prospect of 
multiple possible futures and uncertainties means that 
long term planning needs to be flexible and adaptive to 
change as time unfolds. Adaptation Pathways help to 
shape the decision-making process by allowing flexibility 
in planning to accommodate uncertainty, as well as 
allowing for more proactive rather than reactive planning 
(Bosomworth et al. 2015). Adaptation Pathways refers to 
an analytical iterative planning process that recognises 
there is more than one way to reach a desired future. This 
process involves creating a strategic vision of the future, 
and identifying multiple plausible sequences of actions 
(‘pathways’) to achieve long term objectives of that vision.


‘Triggers’ and ‘tipping points’ are central to adaptation 
pathways approaches (see Figure 1). ‘Triggers’, 
or ‘signposts’, refer to a pre-identified change in 
environmental conditions (including social conditions), 
or emergence of new information (Tanaka et al. 2015) 


that can indicate when to change to new actions or 
pathways (Barnett et al. 2014). Tipping points are the 
conditions under which an action is unable to continue 
to meet specified objectives. When a tipping point is met, 
additional actions are required and a new pathway may 
emerge. In this sense, adaptation pathways can be thought 
of as a sequence of possible actions after a tipping point, 
resembling decision trees or roadmaps. Each possible 
route taken is an adaptation pathway.


An adaptation map can be used to prepare a plan with 
immediate actions as well as identifying preparations that 
can be made in case conditions change that necessitate 
different actions. Adaptation pathways maps can present 
alternative routes (sets of actions) to get to a specified 
future goal (see Figure 2). Adaptation pathways maps also 
show moments of adaptation tipping points and available 
actions following a tipping point. At a tipping point, some 
routes may not be available, or some might be preferred 
by stakeholders or decision-makers over others.


Figure 1. Example of an adaptation pathway map (Walker et al. 2013:964)
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Figure 2. Iterative Decision Cycles (from Wise et al. 2014:326)


By exploring and sequencing potential actions based on 
possible future events, adaptation pathways may lead 
to flexible strategies that are based on consideration of 
an array of options, and identify when, why and how to 
change course (Bosomworth et al. 2015). Additionally, 
adaptation pathways processes can be carried out 
in a way that considers the potential for actions that 
may inadvertently ‘lock in’ maladaptive  development 
trajectories, and help to consider implications of path 
dependency in adaptive processes, interactions between 
adaptation plans, and vested interests (Wise et al. 2014). 
Figure 2 demonstrates how a series of decisions may lead 
to maladaptive outcomes over time, but there may be 
other alternative actions that are adaptive. 


Adaptation pathways approaches can be useful when 
there is:


• high uncertainty


• a need to facilitate adaptive management


• a need for strategic rather than reactive planning


•  multiple stakeholders engaging in dialogue, and shared 
learning and decision-making processes


•  potential for undesirable or maladaptive actions


•  a need for commitment to short term actions, while 
maintaining flexibility in planning.
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THE ADAPTATION  
PATHWAYS PROCESS


The Adaptation pathways process is 
cyclic. The process repeats due to the 
continued uncertainty and ever changing 
conditions. A simple 5 step process 
was chosen for the Climate Change 
Adaptation for Natural Resources 
Management in East Coast Australia 
project (see Figure 3). 


1. The first stage is to define the objectives or targets, 
including key indicators that can be used to assess 
whether or not a goal has been reached. However, 
there is some debate about the usefulness of targets 
for long-term goals. Objectives may be revised, 
changed, or even abandoned over time.


2.  A baseline of the current situation in an environmental, 
social and economic sense must be taken to deliver 
a starting point to envisage the results of a scenario 
without change, as well as providing the starting 
point to create possible futures. This includes looking 
at the historic drivers that have created the current 
conditions, and what is currently being done to solve 
these problems.


3.  The third stage is to develop and assess possible 
future scenarios. These possible futures use 
the data gathered from stage two, as well as 
climate change projections, to predict the state 
of environmental, social and economic factors 
in the future. These possible scenarios can then 
be tested against different options to determine 
whether or not a particular future is desired.


4.  Stage four involves developing the adaptation 
pathways that could be taken. Adaptation options are 
recognized and tested against each of the possible 
future scenarios for their resilience and ability to adapt 
to those conditions. Tipping points, turning points and 
triggers are also identified to determine under what 
circumstances a pathway becomes unviable.


5.  The final stage of this process involves implementing 
the action plan decided upon, while continued 
monitoring, evaluation and reporting. Improvement 
and learning is important to continually reflect and 
update the strategies and pathways as emerging 
futures become clearer, whilst also planning for 
uncertainty beyond the scaled timeframes. In some 
cases, improvement and learning during this step of 
adaptation pathways will be more important than 
implementation and monitoring.


Figure 3. The 5 steps of Adaptation Pathways
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ANOTHER APPROACH: 


Haasnoot et al.’s approach to dynamic adaptive policy 
pathways comprises 10 steps as follows:


1.  Description of the study area, including objectives, 
uncertainties relating to the future and available 
information, current and potential future constraints; 
and specification of desired outcomes, indicators and 
targets to assist evaluation of actions and pathways 
later on.


2.  Possible future situations are devised consisting of 
‘transient scenarios’ that cover uncertainties identified 
in step 1, followed by consideration of opportunities 
and vulnerabilities.


3.  A broad set of possible actions are identified that can 
be taken to meet desired objectives, with consideration 
of vulnerabilities and opportunities. 


4.  Possible actions are evaluated across ‘transient 
scenarios’ – a multiplicity of futures that span identified 
uncertainties. Adaptation tipping points, ‘sell-by-dates’, are 
identified for the actions. Vulnerabilities and opportunities 
are reassessed, which in some cases will trigger going 
back to step 3 to identify new additional actions.


5.  Once the set of actions is deemed adequate, 
information generated in previous steps is used to 
assemble adaptation pathways. 


6.  Development of a manageable number of preferred 
pathways.


7.  Improvement of the robustness of preferred pathways 
through contingency planning. Definition of actions 
to anticipate and prepare for in order to keep 
pathways aligned with desired objectives, and to 
enable corrective actions in case a particular action or 
pathway does not go as expected.


8.  A dynamic adaptive plan is developed based on the 
results from previous steps. This plan should be able to 
highlight actions and decisions that need to be made 
right away and those that can be postponed; and 
should summarise targets, problems and potential and 
preferred pathways. Plans should specify actions to 
take now to keep preferred pathways open for as long 
as possible.


9.  Immediate actions are implemented and a monitoring 
system is established.


10. As time passes, information relating to signposts 
and triggers is collected and accordingly actions are 
started, altered, stopped or expanded in response.


DYNAMIC ADAPTIVE 
POLICY PATHWAYS
The 5 steps of adaptation pathways shown in Figure 3 is one of many 
approaches for adaptive policy pathways. A more detailed approach is 
Haasnoot et al.’s (2013) ‘dynamic adaptive policy pathways’ (figure 4). 
Haasnoot et al.’s approach involves the integration of adaptation pathways 
with an adaptive policy planning process. An adaptive policy planning 
process is used to identify different types of actions, and signposts to 
monitor whether adaptation is needed. Adaptation pathways are then used 
to explore and sequence a set of potential actions based on alternative 
courses of events over time. 
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Figure 4. The Dynamic Adaptive Policy Pathways approach (Haasnoot et al. 2013:489)
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HOW CAN ADAPTATION 
PATHWAYS BE USED IN 
NRM PLANNING?
Climate change impacts are inherently complex, leading 
to uncertainties. They require both long term and short 
term actions; concerted actions by a wide range of 
stakeholder groups in a context of wider change requiring 
flexibility in adaptation, and justify the use of adaptation 
pathways approaches in NRM climate change planning.


Climate change impacts can bring about numerous 
diverse impacts relevant to NRM, for example, impacts to 
key species that provide important ecosystem services 
such as native pollinators, seed dispersing species and 
pest control agents. In some places, adaptation may face 
physical limits due to loss of ecosystem services and 
interacting impacts (Werners et al. 2013). In cases where 
loss of ecosystem services is anticipated, the exact timing 
of this might be estimated with a high level of uncertainty. 
Meanwhile, effective NRM planning needs to ensure that 
when significant ecological impacts do occur, appropriate 
actions are taken efficiently and effectively. Additionally, 
there is potential for climate adaptation to be hindered 
by significant knowledge gaps and social questions to 
be addressed. NRM planning needs to be responsive to 
new information as it is generated while at the same time 
adhering to strategic goals and objectives. A pathways 
approach to climate adaptation allows natural resource 
managers to address all the challenges mentioned above 
by focusing on identifying thresholds and developing 
pathways that can be implemented under predefined 
circumstances (tipping points) that may include the 
emergence of new information, or environmental  
and/or social phenomena.


The capacity of important ecosystem services to continue 
as climate change progresses depends on the condition 
of important habitat and its proximity to other landuses 
such as farmland. Refugia habitats provide permanent 
or temporary protection from unsuitable conditions and 
enable species to survive in the long term. Identifying and 
protecting refugia will be an important aspect of climate 
change adaptation (Moran et al. 2014a). Addressing 
issues of shifting habitat zones, refugia, and maintaining 
ecosystem services, require actions that have long term 


implications and require strategic landscape designs 
(for example, enhanced connectivity and facilitated 
movement of key species) (Moran et al. 2014a). Long 
term decisions will need to be carefully considered to 
avoid ‘locking in’ maladaptive responses over time, and 
that also allow short term planning to occur. Pathways 
approaches to climate adaptation can help identify when 
an adaptation option or pathway may eliminate future 
options, and can allow NRM organisations to commit 
to short term actions, while developing a framework 
for a range of plausible future options (Bosomworth et 
al. 2015). Some adaptation options such as expanding 
irrigation infrastructure, switching crop varieties, or 
developing new crop varieties require both significant 
investment and substantial time to be developed (Tanaka 
et al. 2015). Pathways approaches allow planners to 
consider the lead time to implement an adaptation 
option as well as the triggers for its implementation.


NRM planning involves multiple stakeholders that can 
hold competing interests and divergent views relating 
to climate change adaptation actions. Potential for 
conflict between different sectors within NRM, such as 
agriculture, fisheries, coastal development and other 
sectors needs to be managed (Williams et al. 2012). A 
pathways approach can be useful as it can be done in a 
way that facilitates the incorporation of considerations 
of various sectors with potentially competing interests in 
climate adaptation planning, and identifies tradeoffs and 
potential conflicts across adaptation options made for 
different sectors or stakeholder groups (for example, the 
Regional Climate Change Adaptation Plan for the Eyre 
Peninsula). Adaptation pathways approaches can also 
shift the focus from debating whether or not predicted 
climate change impacts will occur, to dialogue on the 
amount of environmental change that is acceptable, 
and which adaptation pathways should be employed in 
the event that unacceptable conditions are experienced 
(i.e. thresholds and tipping points). This can also help to 
bridge the ‘science policy interface’ (Werners et al. 2013). 
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Through this process, adaptation pathways approaches 
can contribute to co-learning among stakeholders, 
including decision-makers and researchers (Bosomworth 
et al. 2015).


Climate change shifts the challenge for sustainable  
natural resource management from conservation of 
natural resources to enhancing resilience and adaptive 
capacity (Werners et al. 2013), as NRM planning is 
expected to keep pace with multiple changes taking place 
in social-ecological systems (Bosomworth et al. 2015). 
Many natural resource issues, such as the presence of 
cyanobacteria in river systems, are affected by changing 
climate (rainfall patterns in the case of cyanobacteria),  
as well as other environmental factors. Therefore climate 
adaptation needs to be able to encompass a range of 
factors affecting NRM that are not all related to climate 
change. An adaptation pathways approach can include 
readiness to a number of environmental and social 
changes, and can be incorporated into existing adaptation 
planning processes (Bosomworth et al. 2015).


Adaptation pathways can be used in NRM planning to 
assist in building long term decisions that meet both 
present and future objectives, but also allow for alterations 
to plans when there are inevitable changes. Through using 
adaptation pathways approaches, NRM organisations can 
develop an array of options that work reasonably well 
across a wide range of circumstances both now and in 
the future, and that assist NRM organisations to handle 
changes in direction in response to unforeseen events.


In addition, adaptation pathways can further complement 
activities and operations of NRM organisations by:


•  Helping to integrate vulnerability assessments in 
action planning and address underlying drivers of 
vulnerabilities


•  Providing a process of shared learning among 
decision-makers, researchers and other relevant 
stakeholders


•  Facilitating dialogue regarding acceptable and 
unacceptable conditions and changes, possible 
adaptation options and pathway preferences


•  Assisting the early identification of potential 
maladaptive actions that may result from a narrow 
focus, or assumptions that individual approaches or 
policies are ‘right’.


Adaptation pathways processes can be applied by:


• NRM agencies, as well as all levels of government, to 
predict possible futures and to manage the policies 
and actions that occur so as to keep their options 
flexible and adapt to uncertainty 


•  Organisations, both local and national, to ensure their 
current business investments are able to adapt, as well 
as ensuring any future development can adapt 


•  Local communities, as it’s also important to have a 
variety of stakeholders input into the process. They can 
add to the pathway prediction process as well as being 
an integral part of how the area will adapt in the future 
(Bosomworth et al. 2015).
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EXAMPLES AND 
CASE STUDIES


Some regions have started to adopt adaptation pathways 
into their projects and policy plans. A prime example is the 
Developing Flexible Adaptation Pathways for the Peron 
Naturaliste Coastal Region of Western Australia 2011 – 
2012 project.


This project was undertaken by the Peron Naturaliste 
Partnership consisting of 9 local governments (Bunbury, 
Busselton, Capel, Dardanup, Harvey, Mandurah, Murray, 
Rockingham and Waroona) between the capes of Peron 
and Naturaliste on the south-west coast of Western 
Australia. The region is subject to coastal inundation and 
erosion due to climate change.


This project was intended to be a scientifically rigorous and 
economically based analysis of climate change adaptation 
pathways for the region. A preliminary set of studies 
evaluated risks and impacts of sea-level rise storm events 
and riverine flooding under a set of sea-level and storm 
surge scenarios. Flexible current and future adaptation 
options to mitigate adverse climate change impacts 
were developed for a time-frame extending to 2100. The 
methodology used allowed decision-makers to identify 
assets at risk whose value exceeds the cost of protection. 


The approach used also sought to allow final decision 
making for adaptation investments to be made closer to 
when they are actually needed. Exploring an emerging 
pathway that enables project partners to achieve intended 
project outcomes made it difficult to provide a prescriptive 
project methodology at times, as often good practice 
became apparent during project implementation. 


This project followed three implementation phases:


1.  Synthesis of coastal hazards affecting the region.
This involved coastal hazard mapping upon which 
economic assessments of adaptation options was 
based. Hazard maps projected coastal inundation 
through a series of ‘low’, ‘medium’ and ‘high’ estimates 
of extreme water level. Hazard maps also provided 
estimates of which measures would provide a net 
economic benefit, and at what time periods;


2.  A regionally-based assessment of impacts and 
responses, comparing current conditions with those 
projected for 2100. This included the calculation of a 
rough estimate of the cost of implementing generic 
adaptation measures to address erosion and coastal 
inundation risks at four time periods up til 2100; and


3.  A locally-based assessment of impacts and responses 
at four case study sites. This involved identifying: land 
assets at risk under several climate change models, 
a range of feasible adaptation measures for each of 
the land assets at risk, and the estimated optimal year 
for implementing adaptation options and net benefit 
produced (Rissik and Reis 2013; Acil Tasman 2012).


http://peronnaturaliste.org.au/?page_id=448


THE PERON NATURALISTE COASTAL
REGION OF WESTERN AUSTRALIA


Figure 5 (left). Coastal Adaptation 


Decision Pathways Project:  


Developing Flexible Adaptation 


Pathways for the Peron Naturaliste 


Coastal Region of WA


Figure 6 (below). High water levels 


during a flood event and coastal 


erosion along the Peron Naturaliste 


coastal region (Rissik and Reis 2013a:5)



http://peronnaturaliste.org.au/?page_id=448
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The Eyre Peninsula Integrated Climate Change Agreement 
Committee used an adaptation pathways approach 
when developing their Regional Climate Change 
Adaptation Plan for the Eyre Peninsula. This followed 
a vulnerability analysis, and information to identify 
adaptation options which was collected by stakeholders. 
The Plan sought to identify key actions that affect 
several sectors or that are of regional importance. 


Pathways were built through pre-workshop phone 
interviews, 3 workshops involving all main stakeholders, 
and post-workshop discussion papers to distil what they 
learnt at each step (Rissik and Boulter 2014). Pathways 
were developed for eight sectors (agriculture, conservation 
management, fisheries, roads, coastal development, 
peri-urban expansion, port and wharf facilities, and water 
resources management). These pathways were collated 
into a simplified regional pathway after interactions among 
sectors were explored with consideration to regional 
needs and timing of adaptation options. Special attention 
was given to the coordination and collaboration of cross-
sectoral and regional priority actions. 


As a part of this process, key decisions and their lifetimes 
were identified. Some adaptation options yield current 
benefits but are likely to cease to be effective in future. 
Pathway maps were developed for understanding how 
and when key sectors will adopt adaptation options, 
and for considering triggers to shifts to new actions 
or pathways. Some sectors, such as agriculture may 
require transformational responses to achieve long term 
adaptation, such as adopting advanced technology.  
Earlier planning is needed for these options and triggers 
for actions need to be identified.


The process of developing adaptation pathways has 
been deemed useful regardless of climate change, as it 
has assisted to develop plans that are more efficient and 
that yield good outcomes with reduced risk. Also, getting 
all the main stakeholders together – local government, 
industry groups and regional NRM groups etc – was an 
unusual and beneficial exercise (Rissik and Boulter 2014).


http://www.naturalresources.sa.gov.au/eyrepeninsula/
projects-and-partners/climate-change


Figure 7. EPICCA Regional Climate Change Adaptation Plan 


for the Eyre Peninsula, 2014


 




















Regional Climate Change  
Adaptation Plan for the  
Eyre Peninsula 


 


February 2014 







THE EYRE PENINSULA INTEGRATED 
CLIMATE CHANGE AGREEMENT COMMITTEE



http://www.naturalresources.sa.gov.au/eyrepeninsula/projects-and-partners/climate-change

http://www.naturalresources.sa.gov.au/eyrepeninsula/projects-and-partners/climate-change
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Adaptation pathways were identified as a key concept by 
the Wet Tropics NRM Cluster and guided the preparation 
of two reports: Adaptation Pathways and Opportunities 
for the Wet Tropics NRM Cluster Region Volume 1. 
Introduction, Biodiversity and Ecosystem services; and 
Adaptation Pathways and Opportunities for the Wet 
Tropics NRM Cluster Region Volume 2. Infrastructure, 
Industry, Indigenous peoples, Social adaptation,  
Emerging planning frameworks, Evolving methodologies 
and Climate adaptation planning in practice. The 
reports list adaptation options and issues relating to the 
development of adaptation pathways for the region.


An adaptation pathways approach was used with a 
heavy emphasis on ‘co-research’, collaboration between 
researchers and NRM organisations and participatory 
scenario planning. Participatory planning approaches 
enabled multiple stakeholders to identify adaptation 
pathways and options to address climate change as well 
as other drivers of change in the Wet Tropics region. An 
emphasis was put on capacity building of NRM sectors 
and communities so that they are flexible and have a 
capacity to change in response to external change, identify 
potential opportunities, and collaborate to generate 
adaptation pathways. This includes the capacity to ‘[build] 
the conditions and skills for future path generation’ 
(Moran et al. 2014a:8). 


Although biodiversity conservation has traditionally 
emphasised ‘protection’ and ‘preservation’ to maintain 
current assemblages, as environnmental change 
progresses the Wet Tropics NRM Cluster has instead 
focused on key processes that contribute to the 
persistence of an ecosystem, and areas that may serve as 
future habitat refugia. Models of likely changes in habitat 
can highlight areas that may provide future refugia  
(Moran et al. 2014a). 


Also, environmental or ecological conditions were 
sought to be used as ‘tipping points’ that indicate the 
limitations of current management practices, and 
the points at which change is required. However, it 
was acknowledged that multiple drivers, feedbacks 
and time-lag effects can sometimes make it difficult 
to know which are suitable sign posts, tipping points 
and triggers to use in climate change adaptation 
pathways aimed at managing ecological systems 
(Werners et al. 2013; Moran et al. 2014a). 


https://terranova.org.au/repository/adaptation-
pathways-and-opportunities-for-the-wet-tropics-nrm-
cluster-region-volume-1-introduction-biodiversity-and-
ecosystem-services


WET TROPICS NRM CLUSTER



https://terranova.org.au/repository/adaptation-pathways-and-opportunities-for-the-wet-tropics-nrm-cluster-region-volume-1-introduction-biodiversity-and-ecosystem-services

https://terranova.org.au/repository/adaptation-pathways-and-opportunities-for-the-wet-tropics-nrm-cluster-region-volume-1-introduction-biodiversity-and-ecosystem-services

https://terranova.org.au/repository/adaptation-pathways-and-opportunities-for-the-wet-tropics-nrm-cluster-region-volume-1-introduction-biodiversity-and-ecosystem-services

https://terranova.org.au/repository/adaptation-pathways-and-opportunities-for-the-wet-tropics-nrm-cluster-region-volume-1-introduction-biodiversity-and-ecosystem-services

https://terranova.org.au/repository/adaptation-pathways-and-opportunities-for-the-wet-tropics-nrm-cluster-region-volume-1-introduction-biodiversity-and-ecosystem-services

https://terranova.org.au/repository/adaptation-pathways-and-opportunities-for-the-wet-tropics-nrm-cluster-region-volume-1-introduction-biodiversity-and-ecosystem-services
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The Hunter and Central Coast Regional Environment 
Management Strategy (HCCREMS) devised an adaptation 
pathway process for coastal adaptation to climate 
change. This process was developed to assist with 
the assessment and planning for existing and new 
landuse development and infrastructure in vulnerable 
coastal areas. The main steps in the process used 
in the Hunter and Central Coast Region were:


•  Defining the issue


•  Identifying priority vulnerable locations and  
indicators that can be used to measure vulnerability. 
This included consideration of possible changes in 
indicators over time


•  Determining roles and responsibilities


•  Establishing policy objectives (to clarify policy goals) 


•  Identifying adaptation options. This included 
identifying how long implementation of each 
adaptation option will take


•  Assessment of options designed to reach policy 
objectives


•  Establishing trigger points or thresholds for 
implementing options. These triggers can relate to 
biophysical thresholds (such as inundations levels, 
coastal recession lines etc) as well as time-based 
thresholds (such as timelines: 2030, 2050, 2100 etc). 
Where biophysical thresholds are used, well-defined 
thresholds are needed that distinguish between 
recurring events (such as flooding associated with 
storm tides) and one-off events (such as coastal 
erosion and permanent coastal inundation)


•  Implementing and monitoring the preferred options. 


Structured frameworks for assessing identified options, 
and for deriving trigger points for implementation of 
adaptation options were developed based on a literature 
review. The frameworks focused on incorporation of risk 
and flexibility of response under changing circumstances. 
Decision-making triggers are used to prompt certain 
management responses and/or implementation of 
predefined options. Trigger points allowed strategies to 
be adjustable and flexible. Decision-making triggers also 
help to monitor progress, informing implementation 
timelines for identified adaptation pathways. 


http://www.hccrems.com.au/


http://hccrems.com.au.svr1.tempdomain.com.au/
hccrems/media/RESOURCES/Climate%20Change/
Background-Discussion-Paper_1.pdf


THE HUNTER AND CENTRAL COAST REGIONAL
ENVIRONMENT MANAGEMENT STRATEGY (HCCREMS)



http://www.hccrems.com.au

http://hccrems.com.au.svr1.tempdomain.com.au/hccrems/media/RESOURCES/Climate%20Change/Background-Discussion-Paper_1.pdf

http://hccrems.com.au.svr1.tempdomain.com.au/hccrems/media/RESOURCES/Climate%20Change/Background-Discussion-Paper_1.pdf

http://hccrems.com.au.svr1.tempdomain.com.au/hccrems/media/RESOURCES/Climate%20Change/Background-Discussion-Paper_1.pdf
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A proposed local adaptation plan for Lakes Entrance 
sought to use an adaptation pathways approach to adapt 
to sea-level rise. Prevailing approaches to adaptation 
involved development restrictions that were opposed by 
many local residents. 


The proposed adaptation plan used pathway triggers  
that were grounded in socially salient local experiences 
that are meaningful for a wide range of stakeholder  
groups regardless of their views about climate change 


(Barnett et al. 2014). For example, local residents with 
differing views on climate change agreed that if/when 
inundation occurs more than five times a year on the 
Entrance Esplanade this justifies the initiation of several 
prepared policies and measures. These related to 
communications, flood defences, critical infrastructure 
and preparation for relocation. By grounding triggers 
in local experiences and values, Barnett et al. (2014) 
argue that it is easier to develop consensus around risk 
management in adaptation pathways approaches.


Figure 8. Key parts of the proposed local adaptation pathway for Lakes Entrance, showing the 


sequence of triggers, and the policy actions they activate (Barnett et al. 2014:1104)


A PROPOSED LOCAL PATHWAY 
FOR LAKES ENTRANCE, VICTORIA
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Figure 9. Break O'Day Council 2012


An adaptation pathways approach was used when 
determining how to manage coastal areas vulnerable to 
sea-level rise through the TCAP Project. The project was 
carried out initially for four local councils in Tasmania:  
the Clarence City Council, Break O’Day Council, 
Kingborough Council and Latrobe Council. A flexible 
planning pathway was sought to take into consideration 
local factors such as topography, coastline features, 
and community perspectives. It also sought to increase 
community awareness and incorporate issues of 
community values as well as local risks.


The process started with hazard mapping and risk 
assessment for areas vulnerable to sea-level rise, coastal 
inundation and erosion. This included assessing assets 
at risk, potential courses of action and associated cost. 
Each local council had a focus area that was studied in 
detail. Following hazard mapping, preliminary potential 
adaptation options for local areas were identified.  
Risk assessments produced likely future outcomes  
under different adaptation options and adaptation 
pathways for sea-level rise. 


A number of different adaptation options and pathways 
for climate change adaptation were developed and 
costed.  Short term protection works in hazard areas were 
implemented as necessary. Community members then 


considered the adaptation options particularly relevant 
to their local area in community workshops. During 
workshops community members were asked questions 
like: “is this pathway a plausible scenario? Could it be made 
to happen, and if so, what would be required”. Community 
members were also asked questions relating to adaptation 
options in the face of other identified drivers of change, 
and relating to the governance and implementation of 
adaptation options. 


Community members were presented with several 
adaptation pathways tailored to vulnerable sites in their local 
area. They identified a preferred pathway for adaptation for 
each area, considering local environmental values and 
possible risks associated with each adaptation pathway. 


https://www.nccarf.edu.au/localgov/sites/nccarf.edu.
au.localgov/files/casestudies/pdf/Case%20Study_
Tasmanian%20Climate%20Change%20Adaptation%20
Pathways%20Project.pdf


http://www.lgat.tas.gov.au/page.aspx?u=641


http://www.ccc.tas.gov.au/webdata/resources/files/
Attwater_-_Lauderdale_Scenario_Planning_Summary_
Final_120308.pdf


http://www.bodc.tas.gov.au/sites/all/files/breakoday/
documents/resources/final_tcap_georges_bay_report.pdf


THE TASMANIAN COASTAL CLIMATE 
ADAPTATION PATHWAYS (TCAP) PROJECT 



https://www.nccarf.edu.au/localgov/sites/nccarf.edu.au.localgov/files/casestudies/pdf/Case%20Study_Tasmanian%20Climate%20Change%20Adaptation%20Pathways%20Project.pdf

https://www.nccarf.edu.au/localgov/sites/nccarf.edu.au.localgov/files/casestudies/pdf/Case%20Study_Tasmanian%20Climate%20Change%20Adaptation%20Pathways%20Project.pdf

https://www.nccarf.edu.au/localgov/sites/nccarf.edu.au.localgov/files/casestudies/pdf/Case%20Study_Tasmanian%20Climate%20Change%20Adaptation%20Pathways%20Project.pdf

http://www.lgat.tas.gov.au/page.aspx?u=641

http://www.ccc.tas.gov.au/webdata/resources/files/Attwater_-_Lauderdale_Scenario_Planning_Summary_Final_120308.pdf

http://www.ccc.tas.gov.au/webdata/resources/files/Attwater_-_Lauderdale_Scenario_Planning_Summary_Final_120308.pdf

http://www.ccc.tas.gov.au/webdata/resources/files/Attwater_-_Lauderdale_Scenario_Planning_Summary_Final_120308.pdf

http://www.bodc.tas.gov.au/sites/all/files/breakoday/documents/resources/final_tcap_georges_bay_report.pdf

http://www.bodc.tas.gov.au/sites/all/files/breakoday/documents/resources/final_tcap_georges_bay_report.pdf
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TOOLS AND 
RESOURCES


Adapt NRM’s “The NRM Adaptation Checklist:  
Supporting climate adaption planning and decision 
making for Regional NRM”.


http://adaptnrm.csiro.au/wp-content/uploads/2014/06/
AdaptNRM-Adapt-Planning-Tech-Guide1.pdf


Southern Slopes Climate Change Adaptation Research 
Partnership (SCARP)’s “Adaptation Pathways: a playbook 
for developing robust options for climate change 
adaptation in Natural Resource Management”. 


http://www.researchgate.net/publication/272158438_
Adaptation_Pathways_a_playbook_for_developing_
robust_options_for_climate_change_adaptation_in_
Natural_Resource_Management._%28Southern_Slopes_
Climate_Change_Adaptation_Research_Partnership%29


Figure 10. 1974 flood in Lauderdale, Clarence City Council (Rissik and Reis 2013b:5) 



http://adaptnrm.csiro.au/wp-content/uploads/2014/06/AdaptNRM-Adapt-Planning-Tech-Guide1.pdf

http://adaptnrm.csiro.au/wp-content/uploads/2014/06/AdaptNRM-Adapt-Planning-Tech-Guide1.pdf

http://www.researchgate.net/publication/272158438_Adaptation_Pathways_a_playbook_for_developing_robust_options_for_climate_change_adaptation_in_Natural_Resource_Management

http://www.researchgate.net/publication/272158438_Adaptation_Pathways_a_playbook_for_developing_robust_options_for_climate_change_adaptation_in_Natural_Resource_Management

http://www.researchgate.net/publication/272158438_Adaptation_Pathways_a_playbook_for_developing_robust_options_for_climate_change_adaptation_in_Natural_Resource_Management

http://www.researchgate.net/publication/272158438_Adaptation_Pathways_a_playbook_for_developing_robust_options_for_climate_change_adaptation_in_Natural_Resource_Management
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Background 
These planning packages have been produced as part 
of the Climate Change Adaptation for Natural Resource 
Management in East Coast Australia project. The 
project is being delivered by six consortium partners: 
University of Queensland (Consortium leader); Griffith 
University; University of the Sunshine Coast; CSIRO; New 
South Wales Office of Environment and Heritage; and 
Queensland Department of Science, IT, Innovation and 
the Arts (Queensland Herbarium) to foster and support an 
effective “community of practice” for climate adaptation 
within the East Coast Cluster regions that will increase 
the capacity for adaptation to climate and ocean change 
through enhancements in knowledge and skills, and 
through the establishment of long term collaborations.


Funding for the project was received from the Australian 
Government as part of the Natural Resource Management 
Climate Change Impacts and Adaptation Research 
Grants Program, under Stream 2 of the Natural Resource 
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BACKGROUND
The Planning Packages have been developed by the 
Planning team from Griffith University as part of the 
Climate Change Adaptation for Natural Resource 
Management in East Coast Australia project. 


The project aims to foster and support an effective 
“community of practice” for climate adaptation within the 
East Coast Cluster regions that will increase the capacity 
for adaptation to climate and ocean change through 
enhancements in knowledge and skills, and through the 
establishment of long term collaborations.


PURPOSE
The overarching purpose of the Planning Packages is  
to facilitate the integration of climate change adaptation 
research into NRM planning processes. The Planning 
Packages do this by:


• Making the information easily accessible to those  
who were not directly involved in the East Coast  
Cluster project


• Providing a hierarchy of information, with information 
that is highly synthesised, easily accessible and 
understood in the first instance, and links to more 
detailed information 


• Including examples and case studies of the  
application of new information or tools to NRM 
planning where possible


• Being updated and expanded as new information  
or case study examples become available.


AUDIENCE
The intended audience for the Planning Packages 
includes:


• NRM practitioners – within and external to the East 
Coast Cluster; planners, managers, community 
engagement and operational staff – for NRM planning, 
implementation activities 


• NRM partner organisations – regional NRM bodies work 
in partnership with key stakeholder and community 
organisations to achieve common goals. NRM partners 
would also benefit from access to recent research


• Government planners and policy makers, particularly 
those involved with NRM planning and governance or 
climate change adaptation. 


BACKGROUND 
TO THE PROJECT
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HOW TO USE THE PACKAGES
The packages have been prepared as a pdf portfolio. The 
portfolio includes multiple files organised in folders. You 
can open the portfolio in Adobe Reader or Adobe Acrobat. 


When you first open the portfolio, the front page will 
display with individual files and folders visible. 


Double-clicking on a file or folder will open it in  
preview mode. In preview mode, you can:


• scroll through the pages using the up and down arrows 
at the bottom of the page (hover to see)


• extract the file (download)


• browse to the next or previous file in the portfolio using 
the left and right arrows


• open the file for reading using the ‘Open file’ button at 
the top right. 


Links will NOT work in preview mode. 


Most of the documents in the portfolio have links 
embedded to further information – to places in the  
same document, other documents in the portfolio  
and to websites.


To access these links and experience full functionality of 
the portfolio, it is recommended that you open individual 
documents. Opening the files will also allow you to 
display bookmarks and page thumbnails, which will assist 
in navigating through longer documents. 


You can open files:


• from the front page, by right-clicking on the file and 
selecting open file


• from a preview, by clicking ‘open file’ at the top right of 
the screen


• by extracting (downloading) the file and opening it 
from its saved location on your computer. 


You can extract or download files:


• from the front page, by right-clicking on the file and 
selecting ‘extract from portfolio’


• in preview mode, by clicking on the ‘extract files’ icon 
that appears at the bottom of the page when you 
hover with the mouse.  


CONTENTS
The contents of the Planning Packages are drawn from the 
research conducted by the research consortium partners, 
related research and case studies. The Packages include:


Planning Packages 


Scenario Planning


Coastal Vulnerability


Engagement Report


Revegetation


Adaptation Pathways
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THE EAST 
COAST CLUSTER


The Climate Change Adaptation for 
Natural Resource Management (NRM) in 
East Coast Australia Project aims to foster 
and support an effective “community of 
practice” for climate change adaptation 
within the East Coast Cluster NRM 
regions that will increase the capacity  
for adaptation to climate change through 
enhancements in knowledge and skills 
and through the establishment of  
long-term collaborations. 


The East Coast Cluster (Figure 1) comprises the six coastal 
regional bodies between Rockhampton and Sydney:


• Fitzroy region: Fitzroy Basin Association (FBA)


• Burnett-Mary region: Burnett-Mary Regional Group 
(BMRG)


• South East Queensland region: SEQ Catchments 
(SEQC)


• Northern Rivers region: Northern Rivers Catchment 
Management Authority (CMA) (NRCMA) / North Coast 
Local Land Services (LLS)


• Hunter-Central Rivers region: Hunter-Central Rivers 
CMA (HCRCMA) / Hunter LLS


• Hawkesbury Nepean: Hawkesbury Nepean CMA 
(HNCMA) / Greater Sydney LLS. 


The research consortium comprises:


• The University of Queensland (UQ) (project lead)


• Griffith University (GU)


• University of the Sunshine Coast (USC)


• CSIRO


• New South Wales Office of Environment and Heritage 
(OEH)


• Queensland Department of Science, IT, Innovation and 
the Arts (Queensland Herbarium). 


The East Coast Cluster landscape includes significant 
natural features: reefs, beaches, waterways, brigalow, and 
rainforest. It also includes 5 of the 10 largest urban areas 
and greater than 42% of Australia’s population.


Figure 1. The East Coast Cluster includes 6 regional NRM bodies 


from Rockhampton to Sydney







ENGAGEMENT 
REPORT
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ENGAGEMENT JOURNEY
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INTRODUCTION


THE GOAL
The East Coast Cluster includes six regional NRM  
bodies and six research organisations working together 
to achieve: 


mainstreamed climate change adaptation in NRM 
planning, based on high quality, useful research.


THE PROCESS
The project was initially developed by the lead researchers 
from each of the consortium partners, with input from at 
least one of the NRM bodies. At the start of the project, 
representatives were identified from each of the 6 regional 
NRM bodies in the cluster. A Planners Working Group and 
Project Reference Group were established. 


The first of the Planners Working Group workshops 
aimed to identify the needs of the NRM bodies as 
a focus for research by the consortium partners. 
Subsequent workshops included presentations and 
discussions from consortium researchers, researchers 
from other clusters, the national AdaptNRM team 
and the national projections project. The workshops 
were also key in facilitating interactions among 
the planners as a ‘community of practice’. 


Outputs from each of the research projects were delivered 
throughout the project, and interaction between the 
researchers and the practitioners at the workshops was a 
key part of the research communication process. 


THE FUTURE
Once working relationships have been developed 
and understanding built and trust established, it is 
important to maintain the relationships to maximise 
benefits from the project. Researchers will continue 
to work on climate change adaptation projects 
and are keen to continue to support NRM bodies, 
particularly in developing targeted projects. 


THE GOOD 
• The Planners Working Group was effective in 


establishing and building relationships between 
the researchers and practitioners, broadening 
the focus of the researchers, sharing project 
ideas across regions and establishing processes 
to communicate science for NRM planning. The 
Planners Working Group formed part of the process 
to communicate the research for NRM planning. 


• The community of practice of planners worked well as it 
allowed the regions to share project ideas and progress, 
collaborate on projects and develop spin-off projects. 


• Collaborations between researchers contributed to 
better multi-disciplinary understanding and improved 
understanding, which will have ongoing benefits for 
future collaborations. 


• The cluster format was useful in facilitating  
interactions between regions that might not otherwise 
have occurred, particularly interactions across the state 
border. 


THE NOT QUITE AS GOOD
• Connections between clusters were not as effective 


as they could have been – this was seen as a missed 
opportunity. 


• There was a mismatch between the timing and 
provision of funding for the researchers and the 
regional NRM bodies, which meant research products 
were often delivered after the planning processes were 
significantly complete. 


•  Institutional change and staff churn in the NRM bodies 
caused disruptions to the ability of the NRM bodies to 
fully engage in the project. 


• The contract arrangements were not always flexible 
enough to allow researchers to change their projects 
to better meet the needs of the NRM bodies. 


• The ‘smorgasbord’ of research outputs provided some 
that were useful and some that were less useful. 
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Start with the needs
Greater involvement and communication with the 
practitioners during the scoping phase (before contracts 
and milestones are agreed) would allow the researchers' 
to be matched to the needs of the practitioners (not the 
other way around). 


Practice makes perfect
Some of the best learning opportunities came from 
practitioners sharing their experiences and approaches. 
Building a community of practice with a clear focus 
facilitates more rapid spread of good approaches. 


Get together
Face-to-face interactions are important in building 
relationships. Workshops also provide an effective way  
to communicate research that is far more effective  
(for those who attend) than writing a report. 


Get regional
Any time spent by the researchers in the regions and with 
the NRM bodies is beneficial. It would also be useful to 
engage other key stakeholders earlier in the process. 


Get national
Greater collaboration and sharing between the clusters 
could have provided useful information and facilitated 
greater use of research outputs. Communication during 
the project is at least as important (if not more) as 
communication after the project. 


Stay the distance
It is important that both practitioners and researchers are 
committed to participating in the project for its entire 
duration. Some degree of churn is expected, but it is best 
to plan to have everyone involved throughout.


Build on it
Once a project is complete, established relationships make 
a great foundation for another project. 


RECOMMENDATIONS
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EAST COAST CLUSTER  
RESEARCH SUMMARY


	


					
Coastal 


vulnerabil ity 
(UoW + UQ) 


Climate 
projections  


(CSIRO + 
BOM) 


Biophysical 
modell ing 


(UQ) 


Socio-
economic 


vulnerabil ity 
(USC) 


Planning 
packages 


(GU) 


Carbon 
farming 


assessment 
(Herbarium) 


Policy 
appraisal 
scenarios 


(GU) 


Engagement 
processes 


(GU) 


Institutional 
adaptive 
capacity  


(UQ + USC) 


Downscaled 
projections  


(OEH) 


Integrated 
assessments 


(CSIRO) 


Tri-cluster 
biodiversity 
modell ing 


(OEH) 


Socio-economic vulnerability  
of agricultural industries  
under climate change 


Terranova.org.au 


Report on carbon farming 
opportunities potential resulting 


landscape changes 
Carbon and biodiversity revegetation  
(Butler et al. 2014) benefit mapping  


Briefing notes for horticulture, grazing, 
coastal tourism including integrated 
vulnerability and industry responses 


Syntheses including scenario 
planning, coastal vulnerability, 


revegetation for use in NRM planning 


Scenario planning workshops for NRM 
bodies and key stakeholders to build 


capacity to apply in strategic planning 
Terranova.org.au 


Modelling of biodiversity persistence 
under climate change and mapping  


of conservation benefits 
Terranova.org.au 


Three pass framework for assessing 
coastal vulnerability 


Maps of first pass assessments 


Reflection and analysis of research to 
practice engagement processes 


Downscaled climate projections 
Datasets and maps 


http://climatechange.environment. 
nsw.gov.au/  


Updated climate change projections 
Datasets, maps and analysis tools 


http://www.climatechangeinaustralia. 
gov.au  


Modelling distribution of species  
under climate change scenarios 


Terranova.org.au 


Analysis of adaptive capacity of  
one regional body 


Modelling distribution of agricultural 
commodities under climate change 


(cropping, grazing and avocado) 
Terranova.org.au 



https://terranova.org.au/repository/discover?&facet.Creator=wn7gR2GDbvLaX5pPjtCd_ucYz9I&include_subfolders

https://terranova.org.au/repository/discover?&facet.Creator=wn7gR2GDbvLaX5pPjtCd_ucYz9I&include_subfolders

https://terranova.org.au/repository/3c-modelling-east-coast-central-slopes-and-murray-basin-nrm-collection/3c-modelling-east-coast-products

https://terranova.org.au/repository/discover?facet.Type=Repository+Item&facet.Creator=ZXNtaXRoMzY4NzBEQzlELTExMA%3D&include_subfolders

http://climatechange.environment.nsw.gov.au/

http://climatechange.environment.nsw.gov.au/

https://terranova.org.au/repository/east-coast-nrm-collection/planning-packages-for-the-east-coast-cluster-1

https://terranova.org.au/repository/east-coast-nrm-collection/carbon-farming-and-natural-resource-management-in-eastern-australia/carbon-farming-in-e-aus-final.pdf/view

https://terranova.org.au/repository/east-coast-nrm-collection/horticulture-and-climate-change-in-the-east-coast-cluster-impacts-opportunities

https://terranova.org.au/repository/east-coast-nrm-collection/grazing-and-climate-change-in-the-east-coast-cluster-impacts-opportunities

https://terranova.org.au/repository/east-coast-nrm-collection/coastal-processes-tourism-and-climate-change-in-the-east-coast-cluster-impacts-opportunities/coasts-tourism-briefing-note-east-coast-cluster.pdf

https://terranova.org.au/repository/east-coast-nrm-collection/carbon-farming-and-natural-resource-management-in-eastern-australia/carbon-farming-in-e-aus-final.pdf/view

http://environment.ehp.qld.gov.au/regrowth-benefits/

https://www.terranova.org.au/repository/east-coast-nrm-collection/planning-packages
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OUTCOMES FROM 
THE PROJECT



http://cqss2030.com.au/plan-future/plans-framework/

http://www.bmrg.org.au/our-programs/planning-evaluation-technology/plan/

http://www.seqcatchments.com.au/seq-nrm-plan-1/the-seq-nrm-plan
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PROJECT GOALS  
AND GOVERNANCE


PROJECT GOALS
The overarching goal of the project was to achieve:


“changed practice based on well tested evidence  
whose value to society exceeds the cost of enquiry”


(Roux et al. 2010). The researchers described the goals in 
more detail (Figure 2):


The challenge for the research consortium is to deliver 
high quality research that results in outputs that lead to 
managers making better decisions, leading to lasting 
change and adaptation pathways. The ultimate aim is 
sustainable natural resource management in regions 
that are well adapted to climate change. To get there, 


we need to provide a lasting boost to the capacity of 
planners in regional NRM bodies to respond to change 
– we need to create a situation where planning with 
climate change considerations are mainstreamed. We 
need to integrate and synthesise a diverse set of data and 
knowledge that crosses discipline boundaries, to provide 
succinct message that NRM regional bodies can relate 
to and communicate. We also need to provide ways to 
convey messages that lead to adaptation pathways. The 
research must be of high quality, interesting and useful for 
NRM groups. We would also like to maintain or develop 
successful cross-disciplinary working relationships that 
can continue into the future. 


Figure 2. Aspirations for researcher-practitioner interactions 


(Rogers et al. 2014)
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PROJECT GOVERNANCE AND 
ENGAGEMENT PROCESSES
Two formal structures were established to govern the 
project (Figure 3):


The Project Reference Group (PRG) was comprised of 
lead researchers from each of the consortium partners, 
and Chief Executive Officers (CEOs) or General Managers 
of East Coast Cluster regional bodies. The PRG provided 
oversight, over-arching guidance for the Project, and 
facilitated communication among groups and feedback 
on project activities.


A Planners Working Group (PWG) was also established to 
facilitate the adoption of project outputs and outcomes 
by the regional bodies. It comprised planners from the 
regional NRM bodies, planning researchers from Griffith 
University, and other researchers as required. 


Both groups convened twice a year from April 2013 to 
April 2015; the PRG by teleconference and the PWG in 
person at workshops held in Brisbane. 


In addition to the PWG and PRG, other engagement 
processes included:


• Researcher collaboration


• Stream 2 meetings


• Individual involvement


• Planners network and cross-cluster collaboration.


Figure 3. The formal governance structure of the project included 


researchers and practitioners in the Planners Working Group and 


the Project Reference Group


Consortium
researcher


Consortium
management


committee


Gri�th
University


Regional
bodies


Regional
bodies –


CEOs


Regional
bodies –
planners


Project
Reference


Group
(PRG)


Planners
Working
Group
(PWG)
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PLANNERS  
WORKING GROUP


PLANNERS WORKING GROUP
The Planners Working Group (PWG) was designed to 
be the primary mechanism for information sharing and 
capacity building throughout the Project. PWG members 
included representatives from each of the NRM regional 
bodies in the Cluster, the Griffith University team and other 
researchers as required. 


The overarching aim of the PWG was to “support the 
building of a network of informed and articulate NRM 
agents with knowledge of current climate science and 
capacity to use current tools to engage stakeholders in 
NRM planning for climate change adaptation”. 


The PWG functioned as a ‘community of practice’, that 
is, a group of (NRM planning) practitioners increasing 
their knowledge and expertise (around NRM planning for 
climate change adaptation) by interacting on an ongoing 
basis. The PWG formed the core group of the community 


of practice, with the broader group of stakeholders 
participating when activities aligned with their interests. 
In this way, the project contributed to building capacity 
within the wider community of practice to effectively plan 
for climate change adaptation. 


PWG workshops were held approximately every six 
months from May 2013 to 2015 (5 workshops). All 
workshops lasted for two days. The workshop schedule, 
topics and workshop reports are given in Table 2. 


One or more representatives from all NRM regional 
bodies attended all workshops, with the exception 
of Hunter LLS at the November 2014 workshop 
and BMRG, FBA and Hunter LLS at the April 2015 
workshop (Table 1). There was staff churn during the 
project, with the primary contact for North Coast 
LLS, BMRG and FBA changing during the project. 


A community of practice to support a network of informed and articulate NRM 
agents with knowledge of current climate science and capacity to use current 
tools to engage stakeholders in NRM planning for climate change adaptation
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WORKSHOP SUMMARY APRIL 2014 TOPIC


13-14 May 2013 Needs analysis


Analysis of the Needs of the East Coast Cluster Regional Natural Resource 
Management Bodies in Relation to Planning for Climate Change Adaptation


18-19 Nov 2013 Climate change projections + PWG


Workshop Review November 2013


29-30 Apr 2014 PWG


Workshop Summary April 2014


25-26 Nov 2014 Scenario planning + PWG


Planners Working Group Workshop Summary November 2014 
NRM Futures – Scenario planning for climate change adaptation Workshop 1 Summary


22-23 Apr 2015 Scenario planning + PWG


Scenario Planning report 
Workshop report


NRM body Contact Role Apr 13 Nov 13 Apr 14 Nov 14 Apr 15


Fitzroy Basin 
Association


A Primary contact until July 2014 y y y y n


B Primary contact from July 2014 n n n n n


Burnett Mary 
Regional Group


C Primary contact until Sept 2014 y y y n n


D Planning officer from Nov 2014 n n n y n


E Operations manager n n n y n


SEQ Catchments F Primary contact y y y y y


North Coast LLS G Primary contact until June 2013 y n n n n


H Primary contact June 2013 – June 2014 n y y n y


I Primary contact from June 2014 n n n y y


Hunter LLS J Joint contact until Aug 2014 y n y n n


K Joint contact y y n n n


Greater Sydney 
LLS


L Primary contact y y y y y


M Project officer from April 2014 n n y y n


Table 1. Attendance at Planners Working Group meetings showing staff churn during the project


Table 2. Date, topic and  


interim report title for each 


of the 5 workshops held 


during the project







Page 19PLANNING PACKAGES


NRM body Contact Role Apr 13 Nov 13 Apr 14 Nov 14 Apr 15


Fitzroy Basin 
Association


A Primary contact until July 2014 y y y y n


B Primary contact from July 2014 n n n n n


Burnett Mary 
Regional Group


C Primary contact until Sept 2014 y y y n n


D Planning officer from Nov 2014 n n n y n


E Operations manager n n n y n


SEQ Catchments F Primary contact y y y y y


North Coast LLS G Primary contact until June 2013 y n n n n


H Primary contact June 2013 – June 2014 n y y n y


I Primary contact from June 2014 n n n y y


Hunter LLS J Joint contact until Aug 2014 y n y n n


K Joint contact y y n n n


Greater Sydney 
LLS


L Primary contact y y y y y


M Project officer from April 2014 n n y y n


The overall objective of the project was to achieve 
“changed practice based on well tested evidence  
whose value to society exceeds the cost of enquiry” 
(Roux et al. 2010:734). However, it is recognised that the 
processes that lead to changed practices occur over  
long timeframes, and it is difficult to assess the extent  
of changes and their benefits until long after projects  
have finished. 


Roux et al. (2010) proposed a framework that captures 
the elements that contribute to meeting this outcome, 
as a basis for participative reflection. The framework 
was designed to apply to projects involving three main 
parties: funders (the federal government), research 
providers, and research end users or practitioners 
(NRM bodies). Campbell et al. (2015) applied the 
framework in a critical reflection process, and found 
that most of the criteria were the joint responsibility 
of two or more of the groups identified. 


The framework was used as the basis of evaluation in the 
final workshop. The process for adapting the framework 
to this project involved removing criteria that were seen to 
be the sole domain of one group; combining some of the 
criteria where there was substantial overlap; and rewriting 
some of the definitions to be less research-centric. The 
resulting framework is shown in Box 1.


Critical reflection was undertaken twice during the project 
in April 2014 and 2015. Both processes included the 
development of practice stories to document individual 
and group experiences. The workshop in April 2015 
also included identification of bridges, barriers and 
opportunities for improvements against the key criteria 
listed in Box 1. Individual practice stories and narratives 
are provided in the two workshop reports, and specific 
comments against these criteria are included in the April 
2015 report. The following sections summarise the overall 
bridges, barriers and opportunities for engagement. 


Leadership
Program funding and consistent leadership has been 
established that is conducive to long-term research including 
the advancement of facilities, inter-project learning and 
application by practitioners.


Continuity and organisational capacity
Funders, researchers and practitioners maintain commitment 
and engagement to the research program over the whole 
course of a transdisciplinary research program and support 
the capacity and availability of their staff to fully engage in 
the project.


Discourse
Events have been programmed and funded to develop 
and sustain discourse to strengthen relationships between 
research providers, practitioners, funders and the wider 
community to inform and contextualize the research.


Flexibility
Researchers and practitioners have freedom to explore 
modes and structures of practice within appropriate limits of 
scientific and financial accountability, and to change research 
projects in line with emerging practitioner needs.


Adaptive learning
Feedback from project and program evaluations is being 
used to improve processes, relationships and behaviours –  
at program, project and individual level, and during the 
project, not just at the end.


Knowledge sharing and relevance
New knowledge is developed with the explicit recognition 
of its intended application, as measured by the degree of 
interaction with research users and their ability to apply the 
knowledge. Researchers and practitioners share their findings 
and insights with each other, peers, and parties that represent 
other knowledge forms.


Capacity building for adoption
The capacity of all participants to understand and 
communicate with each other and the research-practice 
nexus is improved. Research processes are designed to 
improve the capacity of practitioners to engage in the 
research process and to utilize relevant new knowledge.


Adaptive decision-making and policy revision
Practitioners have the processes and flexibility to incorporate 
new research findings into their decision-making, strategic 
planning and policy where relevant.


Box 1. (Right). Description of key criteria for critical reflection 


on the effectiveness of the engagement processes  


(Roux et al. 2010)


EVALUATION AND 
REFLECTION PROCESS
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WHAT WORKED:  
ENGAGEMENT BRIDGES


PLANNERS WORKING GROUP
The PWG workshops were useful as they facilitated:


• regular interaction between the researchers and the 


planners that contributed to developing relationships 


• sharing of project ideas, progress and initiatives across 


regions


• broadening the understanding and focus of the 


researchers away from ‘academic’ outputs to the 


 ‘real world’


• establishing procedures and processes to communicate 


science into NRM planning.


Having workshops twice a year instead of once as originally 


planned was important in maintaining momentum and 


engagement.


Although the high level of staff churn was an issue for the 


continuity of the group, the PWG was regarded overall as 


one of the more successful elements of the project. 


+ Discourse + Adaptive learning


RELATIONSHIPS
The project built relationships and enhanced interactions and 


understanding between researchers and practitioners. 


Some regions enjoyed participating in the project as 


it provided an escape from mundane activities and 


opportunities to interact with like-minded people (“like an 
injection of monkey glands”).


+ Knowledge sharing and relevance


COMMUNITY OF PRACTICE
Each PWG workshop included time for the regions to share 


progress and ideas. Practitioner sharing and learning was 


identified as a useful way to:


• hear about innovative ideas


• develop partnerships and collaborations


• develop understanding of different planning processes. 


Some NRM bodies developed spin-off projects based on 


those of other regions. 


Having a common point of focus across the regions helped, 


although the regions were often at different points in their 


planning.


The sessions allocated for the community of practice were 


always highly rated in workshop evaluations. 


+ Adaptive decision-making and policy revision


INTER-REGIONAL 
INTERACTIONS
Inter-regional Interactions were useful in:


• encouraging interactions and relationships across  


the NSW-QLD border, which had been limited before  


the project


• initiating a collaboration between the three NSW LLS 


to develop a joint spatial modelling tool for targeting 


biodiversity and land management actions with multiple 


benefits.


In addition, prior to the project, the Queensland NRM 


planners had established the Queensland Planners Network, 


which was successful in sharing planning practices and 


research across regions.


+ Adaptive decision-making and policy revision


SINGLE POINT OF CONTACT
One researcher was identified as the primary point 


of contact for the regional bodies. Benefits included 


having a clear role and responsibility for maintaining 


communication to prevent liaison from becoming 


too diffuse. However, it was important not to restrict 


interaction between NRM bodies and other researchers. 


Regular communication (emails) were sometimes useful but 


sometimes a distraction from important messages.


+ / — Discourse
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INDIVIDUAL CONNECTIONS
Interactions between the NRM bodies and individual 


researchers included:


• individual researchers participating in planning activities, 


e.g. expert panel workshops


• the UQ team meeting with FBA and industry groups 


to groundtruth the modelling approach. This provided 


important feedback to the project. 


However, due to a lack of funding and the dispersed nature 


of the cluster, this was the only visit by a researcher to the 


regions. It was generally agreed that opportunities for more 


researchers to travel to the regions and interact with other 


NRM practitioners would have been greatly beneficial.


+ / — Knowledge sharing and relevance


RESEARCHER  
COLLABORATION
The project contributed to better understanding among the 


researchers across disciplines and improved collaborations 


and relationships, even among researchers who had 


previously worked together. 


It was recognised that improved understanding in multi-


disciplinary teams is an ongoing process, and does not 


happen all at once. It is important to have a constructive 


process that advances collaboration, rather than expecting it 


to happen automatically.


+ Leadership


RESEARCH PROCESSES  
AND PRODUCTS
A variety (‘smorgasbord’) of research outputs were provided, 


some more useful than others.


Products that were most familiar to the NRM bodies were 


more easily applied, including:


• climate change projections


• weeds and biodiversity modules


• maps and spatial layers.


NRM bodies acknowledged that social and economic 


aspects were important but still difficult to include in NRM 


planning processes. 


The process also stimulated different ways of thinking about 


the future and impacts. 


The research will form part of the knowledge base to be 


used into the future. 


+ Capacity building for adoption


+ Knowledge sharing and relevance
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WHAT DIDN’T WORK: 
ENGAGEMENT BARRIERS


INSTITUTIONAL CHANGE
The change from Catchment Management Authorities 


(CMA) to Local Land Services (LLS) in NSW during the project 


resulted in major disruptions to the project. It included:


• changes to boundaries 


• changes in organisational focus, from NRM to broader 


regional service delivery


• changes in CEOs (representatives on the Project 


Reference Group)


• changes in staff and job uncertainty


• an overall reduction in staff and funding.


However, the delays resulting from the change enabled 


at least one LLS to have more time to better integrate the 


research outputs. 


The Queensland NRM bodies also faced reductions in 


funding and staff and changes in government priorities.


— Continuity and organisational capacity


FUNDING AND  
TIMING MISMATCH
The mismatch in timing of the funding for the NRM bodies 


and researchers meant the bulk of the funding for NRM 


planning was delivered before the research outputs were 


available. In many cases, NRM bodies had to plan or make 


allowances for outputs that were not yet available. Delays 


in publishing reports (e.g. the projections) also limited the 


usefulness in public and stakeholder consultation. 


In addition, several of the research groups did not have 


sufficient funds to employ research staff for the full duration 


of the project. Some staff were therefore unavailable at 


the beginning of the project (when projects were being 


developed) and at the end of the project (when results were 


available to the NRM planners).


— Continuity and organisational capacity 


— Leadership 


CROSS-CLUSTER 
CONNECTIONS
The program as designed offered huge opportunities for 


comparing and sharing information and experience across 


clusters. However, much of this opportunity was not fully 


realised due to a lack of mechanisms for interaction  


across clusters. 


The effectiveness of the national workshops was limited as 


the need for travel made attendance difficult for many  


NRM bodies. 


The lack of a central website to share documents was also  


an impediment. 


— Leadership — Discourse


RESEARCH PROCESSES  
AND PRODUCTS
Some of the research outputs in the ‘smorgasbord’ were not 


as useful as expected. Researchers usually have a limited set 


of methods and tools that they can apply to specific types of 


problem, and it is difficult to change the focus of a research 


project once contracts have been signed and staff appointed. 


It is therefore important to match researchers to the needs of 


the practitioners as early as possible in project development.  


— Knowledge sharing and relevance
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IDENTIFYING NRM  
BODIES’ NEEDS
One problem was that there was little communication 


around the needs of the NRM bodies before the project 


started. 


The competitive nature of the tender process as well as 


limited time for interaction in the project development phase 


also impacted on project design.


Once the project was underway, the needs analysis process 


was useful, but took longer than expected. 


There was a lack of clarity at the beginning of the project 


about what was on offer from the researchers. 


The NRM bodies were at different stages and their needs did 


not always align. It was difficult for the NRM bodies to know 


what they needed at the start of the project. 


— Discourse


CONTRACTS AND 
GOVERNANCE
There was a lack of clarity in the beginning about what the 


federal government required, and whether the main client 


was the federal government or the NRM bodies. 


Staff churn at the federal level made it difficult to develop 


relationships. 


There was a lack of flexibility in the contract arrangements: 


– the federal government requested products that were 


identified as milestones, even when the NRM bodies had 


identified that their needs were different. 


Structuring of project funding meant that some staff were 


not available at the start of the project. 


— Flexibility — Leadership


PROJECT REFERENCE GROUP
The PRG was intended as a mechanism to engage more 


broadly with the regional NRM bodies and reinforce support 


for the project from GMs and CEOs. However, GMs and 


CEOs rarely attended the meetings, often delegating to 


the planners, who were also the main point of contact 


for the PWG. This limited the ability of researchers to 


communicate more broadly within the NRM bodies. 


— Leadership


STAFF CHURN
An ongoing problem for NRM bodies is the relatively high 


rate of turnover of staff, due to the short-term, project-based 


nature of much of the funding. Churn was most obvious in 


attendance at the workshops, where only 2 of the 6 regions 


maintained the same primary contact throughout the project. 


Some researchers were not employed for the whole duration 


of the project due to budget constraints. This was particularly 


problematic at the start (defining the projects) and end 


(applying the research) of the projects. 


— Continuity and organisational capacity
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CONCLUSIONS AND  
RECOMMENDATIONS


SCOPING NEEDS  
AND PROJECTS 
Better processes to identify practitioner needs and co-


develop the project before the contracts are drafted and the 


projects are developed. 


This could be improved by allocating time and resources 


for interactions before the project starts to co-design the 


projects, and improving processes to assist practitioners to 


articulate their needs.


“We needed to spend longer courting before the marriage.”


COMMITMENT TO 
CONTINUOUS INVOLVEMENT
Some degree of staff churn is inevitable, but projects should 


be designed to have all researchers and practitioners 


involved throughout the project. Limiting involvement due to 


budget constraints is not helpful. 


PROJECT DESIGN PROCESS
When co-designing a project with researcher and 


practitioner input, the following process may be useful:


• Practitioners explain their immediate situation and 


requirements, forecast their needs into the future, and 


identify any existing relevant projects or case studies


• Researchers explain their interests and capabilities and 


provide examples of relevant projects


• Identify common interests to scope projects


• Researchers provide synthesis of existing knowledge; this 


builds the relationship, demonstrates capacity and starts 


the conversation on research application


• Project development includes specific information 


on how research outputs could be applied by specific 


practitioners or organisations. 


BROADER REGIONAL 
ENGAGEMENT 
Researchers spending time in the regions and engaging 


with other practitioners and key stakeholders in each of the 


regional NRM bodies (including operations staff, general 


managers and others) would provide benefits in terms of 


improving the relevance of the project, awareness of the 


project and the capacity of the practitioners to use project 


outputs. These visits would need to be explicitly included in 


project planning, with time and resources allocated. 


It could also be useful to engage with key stakeholders of the 


regions (e.g. local government) earlier in the process.


MULTIPLE SOURCES OF 
INFORMATION
Facilitating information sharing between practitioners is at 


least as important as communication between researchers 


and  practitioners. Including a community of practice 


element in projects has multiple benefits. In particular, 


sharing examples of good practice in applying research 


can facilitate faster uptake of research. Documenting the 


processes involved in applying research outputs is also 


important in facilitating further uptake. 
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CROSS-CLUSTER
Processes to improve cross-cluster interactions during the 


project could include:


• establishing a forum for online interactions between 


regions during the project – this could include space 


for draft outputs as well as discussion space to facilitate 


ongoing sharing of ideas and rapid uptake of ideas that 


are relevant across clusters


• resourcing for face-to-face interaction – e.g. funding for 


attendance at national workshops


• recognising the opportunities from increasing interaction 


and sharing ideas during the project; these are at least as 


important (possibly more) than disseminating outputs at 


the end


• facilitating better documentation of projects,  


particularly the how and the why, to make it easier to 


share processes across regions and clusters. 


CLARITY OF FOCUS FOR 
DELIVERY
Contracts and project design processes should clearly 


identify the roles and expectations of each party, and provide 


greater clarity on: 


• Who is the primary client – the funding body or the 


research user?


• What happens when contract milestones and 


deliverables do not align with user needs?


MAINTAIN RELATIONSHIPS
The start of the project development process was dedicated 


largely to building relationships and understanding between 


the researchers and practitioners. Once those relationships 


are established, it becomes easier to develop further projects. 


Consortium researchers will continue to work on climate 


change adaptation and are interested in continuing to 


support regional bodies, through targeted projects and 


maintaining relationships. 


MULTIPLE FORMS OF 
COMMUNICATION
Greater focus from the researchers on engaging practitioners 


with the research process and outputs in different ways is 


useful. Researchers often assume that the research reports 


are the primary mechanism by which others engage with 


their research. In this project, however, personal interaction 


with researchers at workshops was critical to enhancing 


practitioner understanding and application of the research. 


It may be useful to include workshops and individual 


interactions explicitly as part of the research communication 


strategy, recognising that the reports are most useful for 


those not involved in the project. 


Similarly, synthesis and summary communication products 


are essential for engaging audiences with little time to go 


into detail. It is often useful to combine outputs from more 


than one research project, and to include examples or case 


studies of research application.











COASTAL 
VULNERABILITY
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COASTAL 
VULNERABILITY


WHAT IS COASTAL 
VULNERABILITY?
Coastal vulnerability to climate change refers to the 
degree to which the coastal zone is unable to cope 
with adverse effects of climate change. It includes the 
exposure of the natural system to hazards, the impact 
on human systems and the adaptive capacity of the 
system. Climate impacts include sea-level rise, changes 
in sea-surface temperature, wave climate, rainfall and 
runoff, storm activity and ocean acidification. In some 
urbanised coastal areas, the social, economic and 
environmental consequences of these climate impacts 
can be exacerbated by ongoing population growth and 
development (Serrao-Neumann et al. 2014).


AUDIENCE
This information can be used by: 


• NRM agencies, when adjusting their coastal policies 
and actions to help identify ecosystems that may 
shift or be lost, detect impacts of acidification on 
communities (e.g. shellfish), manage coastal impacts, 
and manage storm surges and subsequent inundation 
as a result of sea-level rise


• Local and state governments, to identify areas at risk 
of inundation (as a result of sea-level rise or storm 
surge), identify vulnerable communities or industries, 
target programs for building community capacity to 
respond to events, implement strategies such as dune 
restoration or sea walls to reduce potential impacts


• Industry, business and the private sector, to create 
their own programs for coastal adaptation, or adjust 
their current operations to accommodate for impacts 
from climate change, such as sea-level rise


• Coastal communities, to identify the vulnerability of 
their local area, build local capacity to hazards and 
participate in planning decisions relating to coastal 
adaptation to climate change.


PURPOSE OF THIS DOCUMENT
This document aims to:


• provide a brief introduction to coastal vulnerability  
to climate change and a more detailed introduction  
to sea-level rise


• discuss how coastal vulnerability and sea-level rise 
may be relevant to NRM planning


• provide links to resources and tools for NRM planning


• provide examples and case studies where coastal 
vulnerability or sea-level rise issues have been 
addressed in planning.


This document includes a background to approaches to 
conceptualising and assessing the vulnerability of people 
and coastal environments to climate change. The three 
pass approach to assessing vulnerability is described 
using examples from the East Coast Cluster. This includes 
a national and East Coast 1st pass assessment, 2nd pass 
assessments of the Hunter River (NSW) and Moreton Bay 
Region (QLD), and a 3rd pass assessment carried out in 
the Tweed River. Some resources and links to further case 
studies are also provided. 


Exposure


Sensitivity


Potential impact


Adaptive Capacity


V
u


ln
erab


ility


Figure 4. Vulnerability is the result of the exposure to hazards, 
the sensitivity (degree to which it is affected) by hazards, the 
potential impact on the system, and the capacity of a system 
to adapt to these hazards
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SOCIO-ECOLOGICAL 
VULNERABILITY


VULNERABILITY OF PEOPLE 
AND ENVIRONMENTS
Coastal vulnerability to climate change can be assessed 
through examining exposure, sensitivity and adaptive 
capacity of people and coastal environments. Coastal 
populations, infrastructure and assets face risks from 
physical exposure to sea-level rise, coastal erosion,  
storm surge and ocean acidification.


Weather and climate extremes can affect a wide range 
of economic activities supporting coastal communities. 
Industries that dependent on highly climate-sensitive 
natural resources may be especially vulnerable to climate 
change due to this sensitivity. Economic, biophysical, 
institutional, cultural and political circumstances and 
pressures can affect the adaptive capacity of people and 
industries to climate change impacts (Wong et al. 2014). 


The vulnerability and resilience of coastal populations 
is connected to social, economic, and ecological 
systems. Coastal ecosystems are particularly vulnerable 
to biodiversity impacts from ocean warming and 
acidification, rising sea levels, increased frequency of 
storm surges, shoreline recession, saline intrusion to 
freshwater systems, and habitat shift and reduction 
(Steffen et al. 2009). It has been argued that marine 
governance arrangements need to address and anticipate 
this increasing ecological vulnerability, and build capacity 
to avoid irreversible adverse environmental impacts 
(Serrao-Neumann et al. 2016).


Social conditions can also influence vulnerabilities of 
coastal communities to climate-related stresses. Social 
relations that foster leadership, trust and vision, arguably 
assist the adaptive capacity of community members  
(Folke et al. 2005), while social relations that constrain 
access to resources for some groups or communities  
can decrease adaptive capacity (Marshall et al. 2014). 


Additionally, exposure of coastal resources and 
infrastructure to climate change generates economic  
risks for coastal industries and essential services.  


These include transportation, minerals, fishing, tourism, 
and construction, as well as health, education, wastewater 
systems and telecommunications among others. 


Natural coastlines and marine habitats such as the 
southern Great Barrier Reef, Harvey Bay-Fraser Island, 
Moreton Bay Marine Park, Cape Byron Marine Park,  
Myall Lakes, Hunter Estuary Wetlands and Sydney Harbour 
are major attractions for domestic and international 
visitors to the East Coast Cluster. 


Coastal and nature-based tourism is dependent on these 
natural assets, yet they are vulnerable to climate change. 
Climate change impacts on coastal infrastructure across 
the East Coast Cluster will influence the types of tourism 
values that can be sustained and the viability of tourism 
operators in their current locations. In northern parts of 
the East Coast Cluster, high vulnerability to fluvial erosion 
may increase water quality impacts on downstream 
coastal environments. In southern parts of the region, 
valuable coastal wetlands may be threatened in areas like 
the Hunter River Estuary. 


Responding to coastal vulnerability to climate change 
can be complex due to climate variability and uncertainty, 
spatial and temporal dynamics of coastal systems, and 
the breadth of stakeholders involved. This requires 
partnerships and cross-sectoral perspectives engaging a 
range of actors (Serrao-neumann et al. 2014).


State level tourism industry bodies and some regional 
networks are seeking to increase coastal tourism 
operators’ resilience to climate-related natural hazards 
through risk management and disaster preparedness. 
Opportunities also exist for regional tourism networks  
to align industry plans with regional NRM planning to 
identify shared assets to protect, assess possibilities of  
co-management of coastal resources, and coordinate 
disaster planning and recovery. 


Tourism operators hold a strong environmental 
stewardship ethic. This provides a platform to explore 
future opportunities as co-managers of the coastal 
environment.
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Figure 5. The combined vulnerability of the linked socio-ecological system includes ecological and 


socio-economic vulnerability. The exposure and sensitivity of the ecosystem determine the potential 


impact, which combines with the adaptive capacity of the ecosystem to determine the ecological 


vulnerability. The sensitivity of a socio-economic system to ecological vulnerability (i.e. its degree of 


resource-dependence) determines the potential impact, which combines with the adaptive capacity 


of the human system to determine the socio-economic vulnerability (Marshall et al. 2014: 87)
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COASTAL VULNERABILITY 
TO SEA-LEVEL RISE 


SEA-LEVEL RISE PROJECTIONS
Between 1966 and 2009, the average rate of sea-level  
rise in Australia was 1.4mm per year. The most recent 
climate change projections identified with a very high 
degree of confidence that sea levels will continue to rise. 
Compared with 1986-2005, sea-level rise is projected to 
be about 0.13 – 0.14m by 2030. By 2090, sea-level rise is 
projected to be between 0.38m under the low emission 
scenario, to 0.66m under the high emission scenario. 
However, if sections of the Antarctic ice sheet collapse, 
sea levels could rise by an additional several tenths of a 
metre. In addition, sea levels will not stabilise by 2100,  
but will continue to rise for centuries regardless of  
future emissions, due to continuing thermal expansion  
of the oceans. 


BRISBANE


Scenarios 2030 2090


RCP 2.6 0.13 (0.09 to 0.17) 0.39 (0.23 to 0.55)


RCP 4.5 0.13 (0.09 to 0.18) 0.47 (0.31 to 0.65)


RCP 8.5 0.14 (0.09 to 0.18) 0.65 (0.45 to 0.87)


SYDNEY


Scenarios 2030 2090


RCP 2.6 0.13 (0.09 to 0.18) 0.38 (0.22 to 0.54)


RCP 4.5 0.13 (0.09 to 0.18) 0.47 (0.30 to 0.65)


RCP 8.5 0.14 (0.10 to 0.19) 0.66 (0.45 to 0.88)


Table 3. Projected sea-level rise for Brisbane and Sydney under 
three emission scenarios: RCP 2.6 (low), RCP 4.5 (intermediate), 
and RCP 8.5 (high) for 2030 and 2090. Values shown are the 
median change across the models, with the range of model 
results in brackets (Dowdy 2015)
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IMPACTS AND RISKS
There are two basic risks to coastal areas from sea-level 
rise and extreme events:


• inundation


• coastal erosion.


Impacts from inundation include:


• permanent inundation from long-term changes to the 
mean sea level 


• more frequent or severe storm surge and king tide 
events causing short-term impacts


• saltwater intrusion upstream in estuaries and in 
groundwater. 


Coastal erosion will depend on topography, mean sea level, 
extreme events, waves, and supply and loss of sediments 
to the coast. A particular concern for coastal management 
is that beaches that are currently stable or accreting 
(accumulating, e.g. due to sufficient sediment supply) may 
flip to become receding beaches as sea levels rise.


Both inundation and erosion threaten coastal ecosystems 
and infrastructure and houses. 


Sea-level rise impacts coastal ecosystems through saline 
intrusion to freshwater systems, habitat shift and habitat 
reduction (Steffen et al. 2009). These impacts may be 
compounded by non-climatic changes such as invasive 
species and landuse change or modification (Nicholls  
et al. 2007).


HOW IS IT USED  
IN NRM PLANNING
NRM planning focuses on the effects of sea-level rise on 
coastal ecosystems, and particularly on possible shifts 
in the distribution of coastal species or ecosystems. The 
first priority is to identify areas or ecosystems that are 
particularly vulnerable to sea-level rise; for example, using 
a three pass assessment approach. Management options 
for coastal systems may include changing the flow regime 
to accommodate rising sea levels or influxes of saline 
water (e.g. removing existing tidal barriers). A problem for 
local and regional planning is ‘coastal squeeze’, where 
ecosystems are not able to shift landward due to existing 
coastal development, possibly resulting in the local 
elimination of some ecosystems. 


Figure 6. Sea level = mean sea level +/- tide + wave set-up + 
wind response. Mean sea level changes slowly and increases 
in sea level can lead to permanent inundation. Extreme events 
such as extreme tides, storm surge and storm tides interact 
with sea level and sediments and produce greater risks  
(Oz Coasts 2010)
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A THREE PASS APPROACH
TO VULNERABILITY


A three pass approach to assessing 
coastal vulnerability to sea-level rise 
provides vulnerability assessments at 
spatial scales from national to regional 
and local based on increasingly detailed 
data and modelling (Sharples et al. 2008). 
When combined with socio-economic 
information, these assessments 
can provide a more comprehensive 
assessment of the vulnerability of these 
areas to sea-level rise, and identify 
populations that are highly exposed  
and lack adaptive capacity.


THE FIRST PASS – POTENTIAL RISK
First pass assessments are applied at a broad spatial 
scale (national to state) to identify areas that may be 
susceptible to sea-level rise, and which could benefit from 
further detailed assessment. The simplest type of first 
pass assessment would use a bathtub model to estimate 
inundation based on sea-level rise values and coastal 
elevation. A first pass assessment of erosion risk can be 
carried out using basic geomorphic data on shoreline type 
to identify unstable shores. First pass assessments are not 
suitable for use at more detailed spatial scales, as they 
do not include key ecosystem or hydrological processes. 
For example, first pass assessments may overestimate 
coastal ecosystem losses as they do not include responses 
such as vertical accretion. The main use of first pass 
assessments is to determine relative risk and identify 
areas that require further analysis. Data required includes 
bedrock and coastal geology, digital elevation models,  
sea-level rise values, modelled high water level and  
storm tides. 


THE SECOND PASS – LIKELY RISK
In second pass assessments, the vulnerability of coastal 
river systems is modelled at a regional scale using data 
such as: elevation (Surface Elevation Tables), digital 
elevation models, tidal data, rates of accretion, erosion, 
spatial distribution of vegetation, and regional sea-level 
rise projections. Models include elevation deficit models, 
Sea Level Affecting Marshes Models (SLAMM), and spatially 
applied empirically-based elevation models. Assessments 
at this scale are most suitable for landscape or catchment 
management applications. A second pass assessment can 
provide coarse-scale mapping to identify coastal regions 
exposed to impacts and drivers resulting from coastal 
hazards at a strategic level. 


THE THIRD PASS – DETAILED RISK
The third pass approach can be applied at a local level 
using site-specific data to model local ecosystem 
processes and responses. This approach uses a range of 
biophysical information, such as inundation data, plant 
productivity, sedimentation and groundwater levels, and 
organic matter decomposition rates. The models can be 
used at a local scale for a detailed assessment of risk, or 
can be used to inform regional second pass assessments. 
Third pass mapping and assessments can indicate the style 
and magnitude of impacts and coastal hazards likely to 
occur, the likely behaviour of a specific site or shoreline in 
response, and indicate the degree of uncertainty inherent 
in such an assessment.
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Figure 7. A three pass approach to assessing coastal vulnerability to sea-level rise includes a broad, national scale first pass 
approach, a regionally focused second pass approach and a site-specific third pass approach. Each pass requires more focused  
and precise data, with broad geological and digital elevation data for a first pass assessment, more refined geological information 
as well as ecosystem processes and responses needed for the second pass assessment, and a range of biophysical data and 
detailed information on environmental processes required for third pass assessments


FIRST PASS ASSESSMENT
• Applies at a broad spatial scale (national to regional)


• Identifes areas susceptible to sea-level rise that may require 
further investigation


• Uses geological data to determine sensitivity to coastal impacts


SECOND PASS ASSESSMENT
• Focuses on the regional scale


• Identifies exposure to sea-level rise


• Uses information on ecosystem responses, as well as different 
modelling approaches to determine level of exposure to sea-level rise 


THIRD PASS ASSESSMENT
• Focuses on a local or site scale


• Requires localised, site-specific data on biophyscial elements like innudation, 
groundwater levels, sedimentation, plant species characteristics and responses,  
as well as soil type


• Provides information on site specific ecosystem responses and local coastal 
processes
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COASTAL VULNERABILITY IN 
THE EAST COAST CLUSTER 


ECOSYSTEM RESPONSES
There are 3 possible responses of coastal ecosystems to 
rising sea levels: 


• submergence, where plant species adapt to changes in 
salinity or additional time under water


• horizontal migration, where species gradually colonise 
higher ground 


• vertical elevation gain, where plants retain more soil 
and organic matter to raise the ground level.


Some plants are able to adapt more readily to sea-level 
rise; for example, mangroves can migrate shoreward 
and retain soil and organic matter in their extensive root 
system. Any management strategies need to incorporate 
likely ecosystem responses. 


MEASURING SURFACE ELEVATION
Third pass assessments require detailed information on 
processes such as erosion, accretion and longshore drift. 
One tool to measure wetland response to sea-level rise 
is the Surface Elevation Table (SET), which can be used 
to measure elevation changes. The SET can be used to 
measure long-term changes in elevation, or short-term 
impacts from events over time-scales from years to 
decades (USGS 2010). 


The SET includes a long rod that is inserted into the 
ground to a deep benchmark to provide a constant 
reference point. Surface elevation is measured using pins 
lowered to the sediment surface. To distinguish between 
vertical accretion and other sub-surface processes that 
affect sediment elevation, a ‘marker horizon’ is also laid 
on the wetland surface. Vertical accretion is measured 
as sediment accumulation over the horizon in core 
samples. Sub-surface changes such as sediment shrink 
or swell or vegetation accretion or subsidence, can then 
be calculated as the difference between the measured 
elevation change and vertical accretion. 


Figure 8. Coastal ecosystem responses to sea-level rise include 


submergence, landward migration and vertical elevation gain 


(Rogers et al. 2014)


Figure 9. A Surface 


Elevation Table (SET) 


can be used to measure 


rates of vertical 


accretion in wetlands 


(USGS 2010)
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SUMMARY
In 2009, the Australian Government commissioned a first 
pass assessment of climate change risks to Australia’s 
coasts (Department of Climate Change 2009). This was a 
nation-wide broad scale assessment.


This assessment sought to: 


• assess coastal vulnerability 


• identify priorities for adaptation


• identify barriers to adaptation


• develop databases for information sharing


• develop tools (coastal hazard mapping) for  
policy responses.


SEA-LEVEL RISE AND VULNERABLE 
SPECIES – THE WATER MOUSE
The Water Mouse (false water rat) is a native mammal 
listed as vulnerable by the IUCN Red List. It occupies 
wetlands across northern and eastern Australia and is 
almost entirely dependent on mangrove habitats where 
it preys on crustaceans, insects and molluscs (Van Dyck 
1995). Primary threats to the Water Mouse are predation 
and habitat degradation by invasive species (cats and 
feral pigs), and pollution and habitat loss from urban 
development (Woinarski et al. 2000).


Models of the effects of sea-level rise on coastal vegetation 
in Moreton Bay suggest the area of mangroves is likely to 
increase as mangroves migrate into low lying undeveloped 
areas. However, this may not translate into an increased 
Water Mouse population. Models also indicate an 
expansion of urban areas, bringing the Water Mouse’s 
mangrove habitat closer to threats associated with urban 
environments such as predation by cats and foxes. The case 
of the Water Mouse illustrates how the effects of climate 
change can interact with human settlements to influence 
a vulnerable species, and how it is important to integrate 
models of the effects of climate change with patterns of 
human settlements and behaviours.


 


NATIONAL FIRST PASS
ASSESSMENT
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The assessment process included: 


• Sea-level rise of 1.1m by 2100 was used as the basis  
for the modelling, as an indication of risk from a  
‘worst case’ scenario  


• A ‘bucket-fill’ or ‘bathtub’ model was used to identify 
areas that could be inundated at a sea-level rise of 
1.1m. The model inundates all land areas below that 
elevation 


• Coastal flooding was modelled by combining sea-level 
rise, high water level and storm tide values 


• The National Exposure Information System (NEXIS) 
database was used to estimate risk to buildings and 
infrastructure within the inundation and erosion areas, 
in terms of the number of buildings and the total 
replacement value.


This is a simple and cost-effective methodology that can 
be used to identify potentially vulnerable areas. However 
this methodology, like many first pass assessments, is 
likely to overestimate inundation risk as it does not include 
ecosystem responses or local hydrological processes. 


WHAT WERE THE OUTCOMES?
The study included:


• coastal hazard mapping based on a combination of 
risks from erosion and inundation for use in preparing 
coastal adaptation strategies


• a review of coastal ecosystem responses and 
vulnerability


• a count and estimated replacement costs of 
infrastructure and buildings potentially affected by 
inundation and flooding


• review of infrastructure vulnerability and responses. 


WHAT ARE THE IMPLICATIONS 
FOR THE EAST COAST CLUSTER?
Significant areas of both southern Queensland and 
Northern and Central New South Wales were identified as 
being at risk from coastal hazards. 


In Queensland, the local government areas of Moreton 
Bay, Mackay, Gold Coast, Fraser Coast, Bundaberg and the 
Sunshine Coast were identified as having the highest level 
of risk, representing about 85% of the 35,900 to 56,900 
buildings across the state at risk of inundation with a 
replacement value between $10.5 billion and $16 billion. In 
addition, about 15,000 homes are within 110 metres of ‘soft’ 
shoreline that can be eroded. Sensitive ecosystems such as 
mangroves and salt marshes are also at risk not only from 
climate change impacts, but also ecosystem squeeze.


Northern and Central New South Wales were also 
identified as being at significant risk. Local government 
areas of Lake Macquarie, Wyong, Gosford, Wollongong, 
Shoalhaven and Rockdale represent 50% of the 40,800 to 
62,400 buildings at risk, with a replacement value between 
$12.4 billion and $18.7 billion. Adding to that, New South 
Wales has a large number of wave-dominated beaches 
that provide buffering against coastal hazards. Increased 
intensity and frequency of extreme coastal hazards as a 
result of climate change would increase rates of erosion 
on these beaches, destroying both the beach habitat and 
the natural buffer.


These vulnerable areas would benefit from further focused 
studies to identify all the risks associated with climate 
change in the cluster, and how best to adapt.


Figure 10. The Gold Coast in 2009 and with estimated inundation 


from a sea-level rise of 1.1m (not suitable for decision-making)  


(Department of Climate Change 2009:88)
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EAST COAST FIRST PASS 
ASSESSMENT


SUMMARY
A quantitative first pass assessment was completed for the 
East Coast Cluster in 2014 to assess vulnerability of coastal 
areas to erosion and inundation. This assessment indicates 
potential vulnerability to sea-level rise at a broad regional 
scale. It is most useful to identify areas which may require 
more detailed assessments.


This first pass assessment included proxy information 
on the exposure, sensitivity and adaptive capacity of the 
coastal zone (including both open coasts and estuaries) 
to provide a vulnerability index. Coastal vulnerability 
was assessed using a 30m x 30m grid and 1m elevation. 
Indicators of exposure, sensitivity and adaptive capacity 
were used for each type of hazard:


• marine inundation


• marine erosion


• fluvial (stream) inundation


• fluvial erosion.


These indicators were then combined into a single index 
of estuarine vulnerability, on a scale from 1 to 3. 


Exposure was described by estuarine zonation – marine 
zones are exposed to drivers such as storm surge and 
sea-level rise, while alluvial zones are exposed to rainfall 
and run-off. Elevation and slope are also important: lower 
elevations are more exposed to inundation; steep slopes 
are more exposed to fluvial erosion but less exposed to 
marine erosion. 


Sensitivity to erosion is a function of underlying geology: 
hard bedrock is less sensitive to both marine and fluvial 
erosion. 


Adaptive capacity is related to the volume of sediment 
that an estuary can potentially hold (the “accommodation 
space”), which is dependent on a combination of 
the shape of the bedrock valley and the elevation of 
hydrological influence. When assessing adaptive capacity, 
elevation is used as a broad indicator of the capacity of the 
estuary to hold sediment. Deeper and broader valleys have 
more accommodation space than shallow and narrow 
valleys (Rogers and Woodroffe 2012). 


Exposure Sensitivity


Estuary
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Estuary zonation
(type of exposure)


Geology 
(hard bedrock less


sensitive to erosion)


Available
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Elevation
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are more exposed)
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Bedrock
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Figure 11. A combined index of estuarine vulnerability was derived 


from indicators of exposure, sensitivity and adaptive capacity for 


marine and riverine erosion and inundation (Rogers 2014)


Figure 12. Combined vulnerability assessment for the Shoalhaven 


River, NSW (Rogers 2014)
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SECOND PASS  
ASSESSMENTS


THE HUNTER RIVER
A second pass assessment of the effects of sea-level 
rise on mangrove and saltmarsh wetlands in the Hunter 
River found that wetland extent may not decrease under 
sea-level rise as predicted by bathtub models, but could 
increase due to processes such as accretion and changes 
in sediment volume (Rogers et al. 2012; Rogers et al. 
2014). The model indicated that floodgates are the primary 
determinant in wetland extent in 2100 under both high 
and low sea-level rise scenarios. Under a high sea-level 
rise scenario, closed floodgates would result in only 33% 
of wetlands remaining in 2100, whereas open floodgates 
would result in a 127% growth of wetland extent (Rogers  
et al. 2014). 


This particular assessment involved the use of 
detailed third pass data in a second pass assessment 
of management options. From 2002-2010 wetland 
responses to sea-level rise were examined in the Hunter 
River, NSW, using surface elevation tables (SET), an 
accretion model, and a landscape elevation model.  
 


A dynamic elevation model was used that factored in the 
accretion and vertical elevation responses of mangrove 
and saltmarsh to rising sea levels. Two management 
options were modelled: leaving floodgates open and 
facilitating retreat of mangrove and saltmarsh into low-
lying coastal lands; and closing floodgates. The potential 
extent of saline coastal wetland to 2100 was modelled 
under a low and high sea-level rise scenario for each 
management option.


This assessment allows an exploration of management 
actions (such as floodgate management) to improve and/
or maintain ecosystem services. However, it should be 
pondered alongside considerations of a range of other 
factors that will also influence wetlands such as future 
developments and planning actions, manipulation of 
hydrodynamics, and the physical expression of climate 
change drivers on the estuary. Under a high sea-level 
rise scenario, most of Hunter Wetlands National Park will 
be lost. This has led some researchers to suggest the 
implementation of dynamic landuse arrangements that 
enable important wetlands to retreat inland as sea levels 
rise (Rogers et al. 2014). 


Figure 13. High sea-level rise scenario in the Hunter River estuary. 


(Rogers and Lovelock 2015). The blue area shows the area 


submerged in 2100, and the green area shows potential wetlands 


under modelled high sea-level rise conditions. Potential wetlands 


in this scenario are mostly outside the existing National Park and 


Ramsar wetland boundaries, shown in red stripes and checks
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Second pass assessments generally involve identifying 
regional variations in processes impacting an area that has 
been identified in a first pass assessment as potentially 
sensitive. This may involve identification of physical 
impacts and processes relating to wave, wind and storm 
climates, tidal regimes or vertical land movement, and 
provide information to assist an initial assessment of 
protection and adaptation options (Sharples et al. 2008). 


THE MORETON BAY REGION
Both surface accretion (through sedimentation inputs) and 
biological accretion processes (accumulation of surface 
organic matter and addition of root volume on and below 
the soil surface) can allow coastal wetlands to adjust to 
rises in sea level. Within an intertidal zone, the conditions 
for these processes may vary. Additionally, accretion 
processes can decline when marsh or mangrove surface is 
uplifted, or sea level declines. This can result in complexity 
in the capacity of surface elevation to keep pace with  
sea-level rise across an intertidal zone. 


An investigation into the variation in processes that give 
rise to changes in surface elevation with mangroves and 
salt marsh in response to rising sea level was carried out 
in Moreton Bay, Queensland. A wide range of intertidal 
wetland habitats can be found in Moreton Bay. These 
wetland habitats are varied across the Bay in terms of 
their proximity to the influence of the nearby city of 
Brisbane, characteristics of intertidal salt marsh, as well as 
other differing environmental conditions and processes. 
The capacity of mangroves to keep up with sea-level 
rise is partially dependent on sediment supply, which is 
influenced by circulation patterns and the delivery  
of sediments in river flows in parts of Moreton Bay 
(Lovelock et al. 2011).


On the western shore mangrove forests grow on muddy 
soils and are exposed to freshwater inputs from creeks 
and rivers. They are also exposed to sediments and 
nutrients that originated from flood plumes which tend to 
be trapped in shore due to prevailing wind direction and 
currents. In the eastern bay, mangroves are found in  
sandy sediments on the shores of high sand islands.  


There is also variability in terms of inundation patterns 
of intertidal salt marsh between the western and eastern 
shores of the Bay due to differences in composition and 
sediment characteristics. Researchers found mangrove 
fringes in Moreton Bay are relatively stable with current 
rates of sea-level rise because of high levels of sediment 
inputs. Sediment inputs are likely to continue due to the 
high availability of sand in the eastern bay, but may be less 
likely in the western bay as sediment supply via rivers may 
be reduced as a result of drought and reduced runoff. 


High rates of soil subsidence may also decrease the 
stability of mangroves in parts of the bay. As sea-level rise 
progresses, mangroves are expected to encroach on high 
intertidal salt marsh habitats. As a result, salt marsh habitats 
are more likely to have their total area reduced due to 
both increases in surface elevation and barriers to upslope 
migration such as urbanisation (Lovelock et al. 2011).


WHAT ARE THE IMPLICATIONS?
Assessing the factors influencing subsidence in Moreton 
Bay is integral to understanding the fate of mangroves 
in the western bay with sea-level rise. Both natural and 
human barriers to upslope migration of salt marsh  
habitats are likely to decrease the total area of salt marsh, 
with consequences for biodiversity in these habitats 
(Lovelock et al. 2011). 


This modelling and analysis indicate that mangrove fringes 
may be relatively stable in Moreton Bay, with the western 
bay forests more vulnerable to subsidence from sea-level 
rise. Modelling such as this can assist decision-making 
relating to landuse planning and planning of coastal 
infrastructure that allow sufficient sediment supply and 
manage potential processes of soil subsidence.  


SECOND PASS – A SYSTEM-FOCUSED 
ASSESSMENT OF EXPOSURE
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THIRD PASS ASSESSMENT
IN THE TWEED RIVER


THIRD PASS – A DETAILED 
ASSESSMENT AT A LOCAL SCALE
Third pass assessments are conducted on a site-specific 
scale, and require information on sediment and vegetation 
accretion, subsidence and erosion, as well as specific 
coastal processes and responses like longshore drift, 
storm surges and intrusion of seawater into groundwater 
tables. As this data is time-intensive and resource-intensive 
to collect, third pass assessments are usually limited to 
small spatial scales (e.g. a single estuary) and are targeted 
to priority or vulnerable areas. Third pass assessments are 
often used to provide data for (parameterised) second  
pass assessments.


COASTAL WETLAND RESPONSES 
TO SEA-LEVEL CHANGES
Coastal wetlands exist in a relatively narrow strip between 
the ocean and the land, and their distribution and extent 
are affected by their tolerances for inundation, soil and 
water salinity and other factors. Sea-level rise has the 
potential to affect coastal wetlands through change 
in water level, inundation patterns and salinity. Coastal 
wetlands can respond to increases in sea level by 
accretion processes that increase their surface elevation. 


The lag between rises in sea level and increases in wetland 
surface elevation is known as an elevation deficit, and 
indicates the adaptive capacity of the wetland. 


Sea-level rise and rainfall have both been proposed as 
causes for recent changes in the distribution of coastal 
wetlands in Australia. Changes in surface elevation can 
be measured and correlated with rainfall, water level and 
other variables.  


Figure 14. Mangrove expansion and saltmarsh 


decline in the Tweed River between 2000 and 2012 


(Rogers and Lovelock 2015)
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UKEREBAGH ISLAND STUDY
The effects of sea-level rise on mangrove, saltmarsh and 
mudflat ecosystems were studied on Ukerebagh Island in 
the Tweed River by mapping vegetation distribution and 
measuring surface elevation trends (Rogers et al. 2014). 
Mangroves had been expanding and saltmarsh declining at 
the site. Observed changes over the study period were:


• water level increase: 4.24mm/yr (+/- 0.16)


• mangrove surface elevation increase: 1.4mm/yr  
(+/- 0.03)


• saltmarsh surface elevation increase: 0.17mm/yr  
(+/-0.09).


In this location, the sequence of changes in wetlands 
appears to be:


• sea levels rise, as a result of both long-term drivers  
and short-term variability in rainfall


• the surface elevation of mangroves and saltmarshes 
increases, but at a slower rate in saltmarshes


• saltmarsh vegetation is lost and some areas convert to 
unvegetated mudflat


• mangroves expand into some areas of unvegetated 
mudflats. 


WHAT ARE THE IMPLICATIONS?
Coastal wetlands are threatened by sea-level rise on the 
ocean side and urban development on the land side, 
resulting in coastal squeeze. Increasing the delivery of 
sediment to wetlands, the sequestration of sediment within 
wetlands or increasing the volume of soil through greater 
productivity and organic matter, may help wetlands to 
respond to sea-level rise and remain in place. Conditions 
of low rainfall and El Niño conditions may limit wetland 
resilience by limiting increases in surface elevation. 


The lag between rises in sea level and increases in wetland 
surface elevation is an indicator of wetland adaptive 
capacity. A high elevation deficit may be a trigger for 
management intervention, particularly for saltmarsh, 
which is more vulnerable to sea-level rise than mangroves. 



http://4.24mm/yr
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OTHER CASE STUDIES 
AND RESOURCES


OTHER CASE STUDIES


The Hunter and Central Coast Regional Environmental 
Management Strategy (HCCREMS) program developed 
a Climate Change Adaptation Plan based on integration 
and prioritisation of risks identified through local 
government climate change risk assessments (HCCREMS 
2010). Specific policies and actions that could reduce 
vulnerability were identified. Some of the actions 
recommended included increasing information and 
modelling of climate change impacts, improving 
knowledge building amongst the community, increasing 
community involvement in adaptation processes, and 
building capacity within planners on approaches for 
managing the land use planning and legal implications of 
climate change impacts. 


http://www.hccrems.com.au/RESOURCES/Library/
ClimateChange/HCCREMS_Coastal_Councils_
Adaptation_Report.aspx 


The city of Rockingham in Western Australia used a coastal 
vulnerability assessment when developing a Climate 
Change Response Strategy, including assessing of  
sea-level rise impacts and implications for adaptation. It is 
a long-term strategy that includes two main responses:


• organisational, including increasing knowledge of 
climate change within the council, developing a 
business continuity plan, and minimising costs of 
planning and adapting for climate change


• community-based, including building climate change 
knowledge within the community, ensuring reliable 
services during extreme weather events, and addressing 
issues of health and safety as a result of climate change.


http://rockingham.wa.gov.au/getmedia/9527a050-aeae-
4e28-b18c-357c73bbacd5/1-nov_final-cor-climate-
change-response-strategy.aspx


The Sydney Coastal Councils undertook a project to map 
and respond to coastal inundation as a result of climate-
induced sea-level rise. They used detailed LiDAR data to 
identify areas at risk, inform planning and management 
strategies and improve consistency of responses to 
managing and adapting to climate change. 


http://www.sydneycoastalcouncils.com.au/Project/
Mapping_and_Responding_to_Coastal_Inundation


The Sydney Institute of Marine Sciences and the 
Australian Climate Change Adaptation Research Network 
for Settlements and Infrastructure conducted various 
research projects into coastal processes and responses 
to improve the efficiency and effectiveness of adaptation 
management policies and strategies in NSW. 


http://climatechange.environment.nsw.gov.au/
Adapting-to-climate-change/Adaptation-Research-Hub/
Coastal-Node


Geoscience Australia conducted a nationwide assessment 
in 2012 of the vulnerability of coastal groundwater aquifers 
to sea-water intrusion to identify areas at risk (Ivkovic et 
al. 2012). Of the 27 case study areas for which a detailed 
analysis was possible, 47% were highly vulnerable, 34% 
moderately vulnerable and 17% had a low vulnerability  
to sea water intrusion. A further 20 sites were identified  
as highly vulnerable as sea water intrusion has already 
been documented. 


http://www.ga.gov.au/about/what-we-do/projects/
water/a-national-scale-vulnerability-assessment-of-
seawater-intrusion


The Coastal Sediment Compartment project aimed to 
improve coastal vulnerability assessments to sea-level rise 
by improving shoreline erosion risk assessments (Mariani 
et al. 2013). Beach erosion was estimated for case study 
areas in NSW for a range of storm events and sequences 
of single or multiple storms. Clustering of storms is 
important when predicting beach erosion, as well as rip 
currents and sediment loss.  


http://www.environment.gov.au/climate-change/
adaptation/australias-coasts/coastal-compartments



http://www.hccrems.com.au/RESOURCES/Library/ClimateChange/HCCREMS_Coastal_Councils_Adaptation_Report.aspx

http://www.hccrems.com.au/RESOURCES/Library/ClimateChange/HCCREMS_Coastal_Councils_Adaptation_Report.aspx

http://www.hccrems.com.au/RESOURCES/Library/ClimateChange/HCCREMS_Coastal_Councils_Adaptation_Report.aspx

http://rockingham.wa.gov.au/getmedia/9527a050-aeae-4e28-b18c-357c73bbacd5/1-nov_final-cor-climate-change-response-strategy.aspx

http://rockingham.wa.gov.au/getmedia/9527a050-aeae-4e28-b18c-357c73bbacd5/1-nov_final-cor-climate-change-response-strategy.aspx

http://rockingham.wa.gov.au/getmedia/9527a050-aeae-4e28-b18c-357c73bbacd5/1-nov_final-cor-climate-change-response-strategy.aspx

http://www.sydneycoastalcouncils.com.au/Project/Mapping_and_Responding_to_Coastal_Inundation

http://www.sydneycoastalcouncils.com.au/Project/Mapping_and_Responding_to_Coastal_Inundation

http://climatechange.environment.nsw.gov.au/Adapting-to-climate-change/Adaptation-Research-Hub/Coastal-Node

http://climatechange.environment.nsw.gov.au/Adapting-to-climate-change/Adaptation-Research-Hub/Coastal-Node

http://climatechange.environment.nsw.gov.au/Adapting-to-climate-change/Adaptation-Research-Hub/Coastal-Node

http://www.ga.gov.au/about/what-we-do/projects/water/a-national-scale-vulnerability-assessment-of-seawater-intrusion

http://www.ga.gov.au/about/what-we-do/projects/water/a-national-scale-vulnerability-assessment-of-seawater-intrusion

http://www.environment.gov.au/climate-change/adaptation/australias-coasts/coastal-compartments

http://www.environment.gov.au/climate-change/adaptation/australias-coasts/coastal-compartments
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Western Australian Government, Department of Planning 
(2014). Coastal Vulnerability: Coastal Vulnerability 
Assessment Western Australia Projects List


http://www.planning.wa.gov.au/674.asp


Local Government Association of Queensland (2014). 
Coastal Hazard Adaptation Communication Guidelines.


http://lgaq.asn.au/coastal-hazard-adaptation


The National Elevation Data Framework Portal by 
GeoScience Australia includes elevation and LidDAR  
data for government and other users.


http://nedf.ga.gov.au/geoportal/catalog/main/ 
home.page 


The OzCoasts website run by GeoScience Australia 
provides information on climate change risks to the 
coastal zone.


http://www.ozcoasts.gov.au/climate/index.jsp 


The National Climate Change Adaptation Research Facility 
(NCCARF) is designing a coastal climate risk management 
tool, CoastAdapt, which seeks to provide practical 
guidance on how to manage risks associated with climate 
change and sea-level rise. CoastAdapt is designed to be 
relevant for local governments, natural resource managers 
and coastal infrastructure operators.


https://www.nccarf.edu.au/content/coastal-tool-
overview


Australian Government, Department of Climate Change 
(2009). Climate Change Risks to Australia’s Coast:  
A First Pass National Assessment.


https://www.environment.gov.au/system/files/
resources/fa553e97-2ead-47bb-ac80-c12adffea944/
files/cc-risks-full-report.pdf


TOOLS AND RESOURCES



http://www.planning.wa.gov.au/674.asp

http://lgaq.asn.au/coastal-hazard-adaptation

http://nedf.ga.gov.au/geoportal/catalog/main/home.page

http://nedf.ga.gov.au/geoportal/catalog/main/home.page

http://www.ozcoasts.gov.au/climate/index.jsp

https://www.nccarf.edu.au/content/coastal-tool-overview

https://www.nccarf.edu.au/content/coastal-tool-overview

https://www.environment.gov.au/system/files/resources/fa553e97-2ead-47bb-ac80-c12adffea944/files/cc-risks-full-report.pdf

https://www.environment.gov.au/system/files/resources/fa553e97-2ead-47bb-ac80-c12adffea944/files/cc-risks-full-report.pdf

https://www.environment.gov.au/system/files/resources/fa553e97-2ead-47bb-ac80-c12adffea944/files/cc-risks-full-report.pdf
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INTRODUCTION


BACKGROUND
Revegetation can provide a number of benefits, including:


• habitat to support biodiversity


• carbon sequestration


• water quality improvements


• social and economic benefits to landowners or visitors.


Strategic planning for revegetation is essential in 
identifying areas that:


• maximise the provision of potential benefits


• are not constrained by current or future land uses


• are lower risk and have no indirect impacts (perverse 
outcomes)


• meet policy requirements.


Revegetation planning can be undertaken at a range 
of scales, from local to national, and by government 
agencies, natural resource management (NRM) bodies  
and others. 


DEFINITIONS
The term revegetation is used to include the establishment 
of new native forest through planting or seeding 
(environmental plantings - reforestation or afforestation), 
assisted natural regeneration (native forest regrowth), or 
avoided deforestation (native forest protection). 


AUDIENCE
Those interested in planning for revegetation include:


• NRM bodies when planning for providing multiple 
environmental benefits at a regional or landscape scale


• landholders who may require support or incentives to 
undertake beneficial actions on their property


• developers who are required to provide offsets for 
environmental or carbon impacts


• governments when planning for environmental 
benefits at their scale of interest.


This guide is targeted primarily at NRM bodies and 
government agencies interested in examples of 
prioritisation processes.  
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HOW IS IT USED IN NRM 
PLANNING?
Regional NRM bodies may undertake revegetation work 
for a number of reasons:


• as part of their normal business, to achieve multiple 
benefits in one or more natural assets 


• under the Carbon Farming Initiate / Emissions 
Reduction Fund (CFI/ERF), to sequester greenhouse 
gases


• as part of a biodiversity offset, to mitigate biodiversity 
impacts from development


• as part of the voluntary market for carbon offsets (e.g., 
the National Carbon Offset Standard)


• towards corporate responsibility and business investing 
in managing local assets and supporting community 
projects.


All of these may involve revegetation, rehabilitation or 
reforestation activities, but the requirements, costs and 
benefits are likely to differ depending on the policy 
framework.


As the lead agency for strategic, landscape scale 
catchment planning, NRM bodies are ideally placed to 
coordinate revegetation activities to achieve multiple, 
landscape-scale outcomes. 


PURPOSE OF THIS DOCUMENT
This document aims to:


• provide an introduction to planning for strategic 
revegetation


• provide a framework to assist planners in identifying 
factors that may be relevant in their planning


• provide basic information on some of the factors that 
may be included


• provide links to resources and tools for strategic 
planning


• provide examples and case studies of strategic 
planning projects.


Strategic
Planning


Implementation
Planning &


Action


Monitoring


Reflection


Assessment
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A FRAMEWORK FOR 
SPATIAL PRIORITISATION


This framework aims to provide a common approach to 
identifying priority areas for revegetation, which will:


• provide a generalised list of considerations that could 
be included in a prioritisation toolbox, which:


– provides a platform for sharing and understanding 
case studies and different regional approaches, and


– identifies factors that may be important but which 
require further data before they can be included. 


The framework supports two basic approaches to 
prioritisation:


• benefit-led prioritisation


• policy-led prioritisation.


Both approaches use the same information, but take a 
different path through the framework.


The basic components of the framework are:


• benefits: revegetation potentially provides multiple 
possible benefits that can be included in a prioritisation 
analysis


• constraints: revegetation is not suitable on some 
land such as existing or future urban areas, or in 
waterbodies


• modifiers: modifiers include factors that influence the 
success of revegetation, and possible indirect impacts


• relevant policies: policy settings determine areas that 
are targeted or excluded, and include factors that 
influence success


• financial returns: the net return and profitability are 
variable and depend on policy settings


• engagement: includes input from stakeholders and 
community, and includes values and local or expert 
knowledge that may be difficult to map.


The benefit-led approach aims to identify strategic, 
long-term priorities in the first instance, then modify 
these according to current policies and opportunities. 
The strategic priorities would change only when new 
information becomes available, while the implementation 
priorities may change rapidly according to available 
opportunities. Multiple implementation priorities could be 
developed to achieve the same strategic priorities.  


The policy-led approach identifies priority areas for 
implementing specific policy measures. The initial 
analysis of benefits and constraints is influenced by the 
policy settings, and the priorities may not be applicable 
in different situations. This may be considered a more 
pragmatic approach, which immediately identifies where 
revegetation can occur rather than where it should occur 
in the absence of prescriptive policies (Leith 2015). 
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BENEFITS BACKGROUND
Revegetation has the potential to provide many benefits, 
including:


• increase biodiversity


• carbon sequestration


• improve water quality


• reduce salinity


• social opportunities (e.g. recreation, tourism)


• others, including local microclimate regulation  
and ecosystem services.


There are a number of methods and datasets that can be 
used to quantify and map each of these benefits. 


BIODIVERSITY BENEFITS
There are three broad categories of activity relevant to 
revegetation:


Maintain existing extent and/or improve condition
Where existing vegetation is already in good condition, 
management actions can include additional protection 
and/or maintaining the condition (weed removal, fire 
management etc). 


Regeneration
Areas that have been previously cleared and have existing 
regrowth vegetation and seedbank have the potential for 
assisted or natural regeneration. Regeneration can assist in 
reconnecting patches of forest and reducing edge effects. 


Reforestation 
Cleared areas may be a target for reforestation, using 
seeds or saplings. 


Within the broad objective of improving biodiversity 
outcomes, specific objectives may be considered:


• protecting / increasing high value ecosystems 


• increasing the extent of vulnerable/poorly conserved 
ecosystems


• providing habitat for specific species


• improving connectivity between high value areas


• improving resilience to future climates –  
climate refugia or climate resilient landscapes. 


EXISTING BIODIVERSITY 
ASSESSMENTS
There are many potentially relevant data sources that  
can be incorporated in a biodiversity benefit assessment. 
Some examples of assessments include:


• The regrowth benefits tool uses data for 4 principles 
(cleared habitats, cleared landscapes, connectivity and 
habitat) to identify biodiversity benefits for revegetation 
from regrowth projects (Butler and Halford 2014).


• Spatial optimisation modelling identifies areas to 
protect and restore habitat, based on habitat for 504 
threatened species across Australia under climate 
change scenarios (Maggini et al. 2013).


• Strategic offset corridors (including areas to protect, 
connect and restore), have been identified for several 
regions in Queensland, including the Galilee Basin 
and south eastern Queensland bioregion (Queensland 
Government 2013).


• Connectivity has been included in prioritisation 
assessments in SEQ bioregion and in eastern NSW.


Each of these assessments uses different input data, 
modelling and spatial analysis methods to provide 
different priorities. 


BENEFITS
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Figure 16. Hinterland Bush Links Site, Maleny (photo provided by SEQ Catchments)


CARBON BENEFITS
Increasing carbon sequestration in the landscape to 
remove greenhouse gases from the atmosphere is one of 
the components of the Emissions Reduction Fund (ERF). 
The ERF is based on changing management practices in 
line with accredited methodologies to avoid or sequester 
greenhouse gas emissions. Both soil carbon and carbon in 
vegetation may be of interest in NRM planning, although 
revegetation is more relevant to increasing carbon in 
vegetation. 


Carbon in vegetation
FullCAM is a carbon accounting model that supports 
estimation of changes in carbon stocks in forest and 
agricultural systems as a result of changed land use  
and management practices. The FullCAM model can  
be used to model the potential above-ground native 
forest biomass. 


Butler and Halford (2014) use a simplified version of the 
FullCAM methodology to estimate and map maximum 
carbon in above-ground forest and biomass for roots. 
Estimates for Queensland are also available from the 
regrowth benefits tool. 


Soil carbon
The FullCAM model can also be used to estimate 
increased soil carbon from three eligible project types: 
sustainable intensification, stubble retention, and 
conversion of cropping to pasture land. 


Potential gain in soil carbon may be estimated as the 
maximum potential soil carbon minus the current carbon 
stock. The NSW LLS project used national pre-clearing soil 
carbon estimates as the potential maximum and the 2010 
Australian soil carbon map as the current stock to develop 
a map of soil carbon potential. 


Risk to soil carbon is related to the risk of erosion. Erodible, 
saline and acid sulphate soils are more at risk, as are areas 
with low vegetation or ground cover. 
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WATER QUALITY 
Revegetation (along with improving groundcover) can 
reduce erosion, sediment and nutrient run-off. There are 
three main considerations in prioritising revegetation for 
water quality:


• the vulnerability of the receiving waterway –areas that 
contribute greater amounts of sediment or nutrients 
to highly valued and/or sensitive waterways such as 
the Great Barrier Reef lagoon may be identified using 
a combination of sediment tracing measurements and 
erosion modelling


• erosion potential – estimates of erosion rates may 
be based on soil erodibility, groundcover, gully and 
hillslope erosion


• nutrient generation – areas that contribute greater 
amounts of nutrients may be targeted.


Riparian vegetation often provides additional benefits 
in terms of habitat connectivity, as in some areas they 
provide the only remaining vegetation corridors.


Data layers that can be used to map priority areas  
may include:


• waterways


• wetlands


• floodplains


• erosion prone areas


• sediment source areas. 


The spatial tool being developed in NSW uses:  
waterways of stream order 2 and above with a buffer as  
a surrogate for riparian and stream protection benefits.


In SEQ, floodplains and wetlands were explicitly 
included as additional layers to capture water quality and 
connectivity benefits in the prioritisation.  


SALINITY
Salinity commonly refers to the accumulation of salts 
in soils and water to an extent that it impacts on natural 
or human systems (e.g. infrastructure, agriculture, water 
quality). Secondary salinity occurs as a result of a rise 
in the watertable bringing salt to the surface or root 
zone. Retaining or replanting vegetation in recharge 
and discharge areas may reduce salinity impacts in the 
medium- to long-term. Revegetation on high saline land 
may also provide some income for land that has little or 
no other commercial value (Ritson et al. 2015).


Salinity hazard mapping generally shows discharge areas 
that are at risk of experiencing salinity. Salinity hazard 
mapping was completed for Australia (1:2,500,000) 
in 2001 and more detailed hazard mapping has been 
undertaken for some parts of Queensland. Salinity 
hazard reports were produced for each Catchment 
Management Authority in NSW in 2013. Butler and 
Halford (2014) also provide an overview of salinity 
problems in the East Coast Cluster. In 2008, the SEQ 
salinity project was undertaken to identify the extent 
and severity of salinity in South East Queensland. 


Vegetation retention and revegetation may provide 
benefits in discharge, transmission and recharge areas. 
Hazard maps may not provide a complete coverage 
of areas that would provide reductions in salinity if 
revegetated, and are usually too coarse for use at a 
property-scale. More detailed investigation may be 
required to identify priority areas in recharge and 
transmission areas.


MULTIPLE BENEFITS 
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OTHER BENEFITS
A number of other considerations may be included, 
depending on their perceived importance and the 
availability of data:


• Ecosystem services benefits – other services 
from ecosystems such as recreation, education, 
scenic amenity may be included where relevant to 
community values. Ecosystem services have been 
mapped in some areas (e.g. SEQ).


• Microclimate - vegetation changes the local 
microclimate by producing shade, reducing wind,  
and increasing humidity. Benefits may be important  
at a local scale, e.g. for landowners or stock. 


ENGAGEMENT
Successful revegetation projects require inputs from 
several different groups of people, and their priorities 
may need to be included in identifying implementation 
priorities. These may include:


• Landowner preferences – many revegetation  
schemes require landowners to change management 
practices, and landowner willingness to participate 
is critical to project success. Where landowners have 
indicated their preferences, these can be mapped at 
property scale. 


• Local priorities - in some cases there may be other 
benefits from revegetation activities, for example, 
alignment with existing community projects or 
education activities.


• Social and cultural values may be included where there 
are clear preferences for some areas to be protected 
or restored. Indigenous heritage values are particularly 
important where they have been identified. 


Figure 17. Model showing recharge, transmission and discharge zones for groundwater (Queensland Government 2015) 
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CONSTRAINTS
Constraints mapping identifies areas where revegetation 
activities are not possible due to existing land use, not 
desirable due to the land having other values, or where 
revegetation activities would be likely to fail due to 
subsequent development. Areas that are unsuitable for 
revegetation activities may include:


• existing and future urban and industrial areas 


• existing mines or lands that are likely to be developed 
for mining in the future


• high quality agricultural land (strategic cropping land in 
Queensland)


• recreational parks and reserves


• state-owned freehold land


• waterbodies.


Within each of these categories, there may be some areas 
that are suitable for revegetation – for example, small 
urban areas may be suitable for local-scale revegetation; 
riparian zones or less productive areas of agricultural land 
may be available for revegetation. 


In addition, it would be undesirable to revegetate areas 
that are naturally unvegetated, such as native grasslands. 


RISKS
Fire
Reforestation has the potential to increase the fire threat to 
property and assets, but this can be managed by locating 
revegetation areas at least 100m from sensitive assets, 
or 200m in areas that are highly fire-exposed (Butler 
et al. 2014). Revegetation areas may not be suitable for 
prescribed burns, with possible negative impacts on fire 
management regimes. Buffers around residential areas 
could potentially be included in prioritisation processes to 
minimise the chance of increasing fire risk.  


Hydrology
Revegetation and reforestation can reduce water runoff 
by intercepting rainfall and increased evapotranspiration, 
and increased infiltration of water into the soil under the 
tree canopy (Butler and Halford 2014). Reduced runoff 
has benefits in terms of reduced erosion, salt and nutrient 
transport to waterways. In areas where water resources are 
highly committed, reducing runoff may be problematic. It 
can also exacerbate in-stream salinity problems as dilution 
of the saline water with freshwater runoff is reduced 
(Butler et al. 2014). There is currently no comprehensive 
spatial information that can be used to estimate the 
scale of impacts from changed hydrology, but local and 
expert knowledge may be used to incorporate these 
considerations into prioritisation processes. Land cover 
change within a system can significantly alter catchment 
characteristics and lead to a larger role in hydrological 
responses than short term climate shifts. Landcover 
and landuse changes are a major driver for hydrological 
variations, and will impact on future water supply and flow 
regimes (Zhou et al. 2014).


CONSTRAINTS, RISKS 
AND RETURNS 
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ECONOMIC RETURNS
Relative costs and benefits are an important factor for 
implementation planning, particularly when identifying 
priority areas under the Carbon Farming Initiative. Benefits 
or returns on a project are likely to come from three 
sources:


• payments under an offset scheme


• the voluntary offset market


• carbon credits under the Emissions Reduction Fund.


Costs for a project will include:


• opportunity costs (from ceasing existing landuse)


• project establishment costs (legal, technical setup, 
planting)


• project maintenance costs (additional management 
and monitoring)


• discount rate for future income 


• brokerage fees. 


Net returns can be calculated spatially using a range of 
estimates for each of the key factors. The level of return 
is highly sensitive to the input values used, which in turn 
are dependent on current policies and/or markets and 
therefore highly uncertain. Spatial modelling of anticipated 
returns is therefore likely to be most useful in identifying 
areas that are relatively more (or less) profitable, rather 
than providing reliable estimates of likely returns. Detailed 
estimates and model values for key factors are available 
from several papers (Polglase et al. 2011, Polglase et al. 
2013, Butler and Halford 2014, Evans et al. 2015).


Figure 18. Price at which carbon farming projects may break  


even over a 25 year investment period for forests and re-growth 


(Butler and Halford 2014)
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RELEVANT POLICIES 


EMISSIONS REDUCTION FUND
The Emissions Reduction Fund (ERF) aims to reduce 
greenhouse gas emissions by the generation and purchase 
of carbon credits under accredited methodologies. 
Methodologies relevant to NRM may include:


• Avoided clearing of native regrowth – native vegetation 
regrowth on agricultural land is protected from further 
clearing. Regrowth must have been cleared at least 
twice to be able to be legally cleared again


• Avoided land clearing – native vegetation is protected 
from clearing, where consent for clearing to convert 
forest to cropping or grass land has been issued (has 
limited applicability in Queensland, where permits are 
not required for many clearing activities)


• Reforestation and afforestation – forest (native or 
plantation) is established on cropping or grazing land


• Sequestration of carbon in soil using modelled 
abatement estimates – soil carbon is increased 
in grazing systems through stubble retention, 
conversion of cropping land to pasture, or sustainable 
intensification


• Carbon sequestration through afforestation and/or 
reforestation of degraded mangrove habitats.


The ERF operates as a reverse auction, where the 
Australian Government purchases accredited carbon 
credits. In the first auction held in April 2015, about 50% 
of projects were forest protection projects, and 15% 
regeneration or soil carbon projects. The average price 
was $13.95 per tonne of abatement.


Factors to be considered in NRM planning include whether 
an activity is eligible under an approved methodology, and 
whether the likely auction purchase price is sufficient to 
meet the costs of the project. 


VOLUNTARY CARBON OFFSETS
Voluntary carbon offset schemes in Australia are highly 
regulated under the National Carbon Offset Standard, 
which provides consistency and minimum requirements 
for offsetting carbon emissions. Requirements are 
generally similar to those for projects under the ERF. 


BIODIVERSITY OFFSET POLICIES
Offsets are actions that are taken to mitigate or 
compensate for adverse environmental impacts (Australian 
Government 2012). Federal, state and local offset policies 
have the potential to provide alternative income streams 
for landholders and economic incentives to maintain and 
enhance native vegetation on private land.


Nationally, biodiversity offsets are delivered under 
the requirements of the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) Offset 
Policy (Australian Government 2012). The Offset 
Assessment Guide (Australian Government 2012) specifies 
calculations to obtain equivalence between the impact 
and offset site. 


Several states, including Queensland and New South 
Wales, have state offset policies that provide for residual 
impacts from development to be compensated by 
protecting, improving or managing values in other 
locations. Some local governments in Queensland 
(particularly in South East Queensland) also have offset 
policies in place. 


There are two main considerations for revegetation under 
offset policies:


• likely values and regions that will require offsets 


• areas that are not eligible as offset receiving sites.
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Figure 19. Riverine site, Gold Coast. Revegetation undertaken 


through partnership between SEQ Catchments, community, Gold 


Coast City Council and Queensland Department of Main Roads 


(Image supplied courtesy of SEQ Catchments)


Figure 20. Farm forestry site being prepared, Dayboro 


(Image supplied courtesy of SEQ Catchments)


Most policies require that the offsets are as similar as 
possible, and are located relatively close to the values that 
have been impacted. Other policy goals may include the 
strategic location and consolidation of offsets to meet 
regional biodiversity goals. Under these principles, some 
areas will provide greater benefits as offset receiving sites 
than others. For example, strategic offset sites have been 
identified for several regions in Queensland. 


Offset policies also include a principle of additionality, 
which means that projects must provide additional 
benefits or outcomes compared with the baseline case 
without the project. In practice, this means that reserves  
or areas where vegetation is already protected are usually 
not suitable for new projects. 
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READY RECKONER –  
LOCAL SCALE
The ‘Ready Reckoner’ is a tool to assist in decisions  
around carbon sequestration investments, for use by:


• carbon sellers (often landowners)


• carbon buyers (those with a carbon liability)


• NRM bodies (or third party champions with an interest 
in maximising other benefits).


It is a logical framework that assists in decision-
making around carbon sequestration investments 
by structuring a series of questions that might be 
asked by each of the three groups (Buchan and  
Arthofer 2014). The tool is designed for use at a 
property scale, and allows for a variety of inputs from 
opinion to research, including information specific 
to the property, financial and cost information, and 
strategic considerations at a landscape scale. 


The list of questions for third party champions  
provides a checklist of information that can be  
used to inform strategic planning by NRM bodies.  
Relevant questions include:


• carbon potential


• synergistic effects


• perverse effects


• ecosystem asset and services effects


• social and cultural values. 


A working version of the Ready Reckoner has been 
completed for the Burdekin Dry Tropics Region, but 
has not been used as the reverse auction format of the 
ERF excludes the consideration of perverse effects and 
multiple values. Two questions from the Ready Reckoner 
are relevant under the ERF reverse auction process:


• (buyer) what is the minimum amount I can pay to 
achieve carbon sequestration from an approved 
methodology?


• (seller) what is the maximum commercial benefit  
I can make by applying an approved methodology, 
considering risk and business costs?


The tool may be useful if decision criteria are broadened 
to consider other benefits. 


Contact
NQ Dry Tropics: info@nqdrytropics.com.au 


http://www.nqdrytropics.com.au/contact-us/ 


TOOLS



mailto:info@nqdrytropics.com.au

http://www.nqdrytropics.com.au/contact-us/
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REGROWTH BENEFITS TOOL – 
LANDSCAPE SCALE 
The Queensland Herbarium has developed an interactive 
mapping tool – the Regrowth benefits tool - that provides 
information on the carbon and biodiversity benefits from 
regrowing native vegetation. 


The biodiversity benefits are mapped based on four 
principles for identifying areas where revegetation is more 
beneficial:


• land that historically supported ecosystems impacted 
by habitat destruction (represented by the proportion 
of pre-clearing vegetation extent that is still intact, for 
each vegetation class)


• landscapes that have been impacted by habitat 
destruction (represented by the proportion of land that 
is in remnant condition for a given radius)


• places that are well-connected to existing natural 
habitat (based on neighbourhood habitat value 
assessments including the distribution of habitats and 
their permeability across the landscape)


• places that provide habitat for more threatened  
species (based on habitat assessment for 504 species 
across Australia). 


The carbon benefits are based on the FullCAM modelling, 
where the carbon potential is calculated by converting 
the modelled above-ground biomass plus an estimate for 
carbon in the roots, to carbon dioxide equivalent units. 


Regional scale maps have been prepared  
https://terranova.org.au/repository/east-coast-nrm-
collection/carbon-farming-and-natural-resource-
management-in-eastern-australia/ The online tool  
also provides property-scale information for the whole of 
Queensland. 


Figure 21. Index of biodiversity benefits from revegetation  


(Butler and Halford 2014)



https://terranova.org.au/repository/east-coast-nrm-collection/carbon-farming-and-natural-resource-management-in-eastern-australia/

https://terranova.org.au/repository/east-coast-nrm-collection/carbon-farming-and-natural-resource-management-in-eastern-australia/
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OFFSETS POLICY
The Queensland Environmental Offsets Policy (QEOP) 
provides the framework for the provision of offsets by state 
and local governments in Queensland to counterbalance 
significant residual environment impacts from 
development (Queensland Government 2014). The policy 
states that offsets should be delivered within a Strategic 
Offset Investment Corridor (Corridor) wherever possible.


Strategic Offset Investment Corridors identify areas that 
may be suitable to provide offsets, and provide benefits at 
the landscape scale. Initial mapping has been undertaken 
for 12 regions in Queensland, and the Corridor mapping 
for the Galilee Basin Corridor has been released 
(Queensland Government 2013).


GALILEE BASIN MAPPING
The Galilee Basin is likely to be heavily impacted by 
development for coal mining. The mapping therefore 
aimed to identify the strategic values of the region as well 
as the extent of likely impacts. The basic process included 
identification of:


• potential protected areas, following established 
selection principles and including information on a 
range of values such as:


– comprehensive, adequate and representative 
selection


– strategic values including wildlife corridors


– contribution to long-term climate resilience


– provision of ecosystem services


– habitat for threatened species 


– tourism and recreation values


• complementary conservation areas, which are 
adjacent to protected areas and assessed on the same 
principles, but which may require some improvement


• biodiversity corridors based on the Biodiversity 
Planning Assessment corridors


• regeneration / rehabilitation areas, which may 
be revegetated to increase extent or improve 
connectivity. 


Three key areas have been identified:


1.  Priority 1 high conservation value – conservation hubs 
to protect or improve


2.  Priority 2 key north-south and east-west linkages – 
bioregional linkages between priority areas


3.  Strategic footprint (potential for rehabilitation).


In addition, the extent of likely mining activities was 
mapped to identify the environmental values most likely 
to be impacted, to ensure that these values could be 
included in the Corridor. This is important as the QEOP 
requires that offsets be as similar as possible to the 
impacted values (e.g. of the same broad vegetation group). 
Expert opinion was also included as a critical step in 
ground-truthing the mapping. 


CONTACT
Department of Environment and Heritage Protection 
offsets@ehp.qld.gov.au


STRATEGIC OFFSET 
CORRIDORS – GALILEE BASIN



mailto:offsets@ehp.qld.gov.au
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Figure 22. Galillee Basin offset approach  


(http://www.ehp.qld.gov.au/assets/documents/pollution/management/offsets/galilee-basin-overview-strategy-map.pdf)
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http://www.ehp.qld.gov.au/assets/documents/pollution/management/offsets/galilee-basin-overview-strategy-map.pdf
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OBJECTIVES
SEQ Catchments have developed a bioregional map of 
key Strategic Offset Hubs and Corridors for the South 
East Queensland bioregion, to guide and prioritise 
regional investment for state and local governments and 
regional NRM bodies under existing offset policies. The 
Queensland environmental offsets framework was the 
basis for the project, which aimed to:


• identify where biophysical values currently exist  
(core areas to be protected)


• identify areas near core areas where connectivity can 
be improved (connect)


• identify areas suitable for restoration (restore). 


STRATEGIES
The maps are intended to guide regional investment in 
improving the extent and condition of vegetation in SEQ, 
particularly in prioritising investments from:


• offset programs – either state or local government


• voluntary conservation programs


• bushland acquisition by local government. 


CONSIDERATIONS
The methodology included 4 basic steps:


• identify priority areas based on vegetation connectivity


• filter out constrained areas (urban areas, mining, 
strategic cropping land)


• consult with local and state government and ground-
truth some areas


• once published, include or remove parcels from the 
maps based on landowner preferences. 


Three types of priority areas were identified based on 
vegetation connectivity:


• core areas (>75% remnant vegetation)


• connector areas (50-75% remnant vegetation)


• strategic forest restoration areas (13-50% remnant 
vegetation). 


SEQ CATCHMENTS – 
STRATEGIC OFFSET HUBS


Figure 23. Strategic offset hubs and corridors for the 


South East Queensland bioregion
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Riverine connectivity was also included using the wetlands 
and floodplain vegetation mapping as the (thin) riparian 
corridors often provide vital local linkages. The resulting 
maps were then checked against a range of other 
studies to ensure all values were adequately included. 
Consultation with local and state governments was also 
essential as they implement local and state offset policies. 


Offset areas were identified as ‘potential opt-in areas 
for offsets on private land’ to avoid concerns that 
identifying individual parcels as preferred offset delivery 
sites would constrain future land use or affect property 
values. It was agreed that specific properties could be 
removed from the maps at the request of a landowner. 


Figure 24. The Strategic Offset Hubs and Corridors for 


South East Queensland include information on vegetation 


connectivity and water quality benefits, and input from 


local governments and landholders
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ACHIEVING MULTIPLE 
OBJECTIVES
An additional tool has been developed to prioritise areas 
for more integrated implementation planning, based on 
multiple objectives. The tool includes information on 
7 areas, including both valued areas and areas at risk:


• land risk – acid sulphate soils, soil acidity and farmland 
with erosion risk


• nature conservation (values) – vegetation, connectivity, 
wetlands, habitat, poorly conserved ecosystems


• coastal assets (values) – coastal ecosystems and 
species, Lyngbya algal blooms


• water quality risk – subcatchment health based on 
landcover, stream health and erosion risk


• bushland connectivity – the vegetation connectivity 
layer used in the strategic offset corridor mapping


• ecosystem services valuation – economic value based 
on ecosystem type and global valuation of ecosystem 
services (Costanza et al. 2014)


• Matters of National Environmental Significance (values) 
– to align with government priorities – including 
endangered ecological communitites, RAMSAR 
wetlands, World Heritage Areas, wader birds and 
species listed under the EPBC Act. 


Scores are generated for each theme on a scale from 1-10. 
This includes standardising input datasets, and overlaying 
them to generate a theme map (e.g. land risk). Theme 
maps are then reclassified back to a common 10 score 
system, for equal weighting across the theme areas.  


APPLICATION
The mapping can be used at two scales:


• At a regional scale to identify broad regional priorities


• At a site or project scale, to prioritise a limited number 
of specific projects. 


At a regional scale, the 7 input datasets (themes) have 
been overlaid to provide a strategic regional investment 
areas map, which identifies areas of high value to protect 
and manage (green), and areas of value with associated 
risk that need management or intervention (purple). 


At a site scale, specific project areas (from individual 
properties to strategic areas) can be selected in a GIS 
toolbox and scored against each of the 7 classes of input. 
The scores can be combined in multiple ways, or weighted 
according to the specific objectives of the program.


CONTACT
SEQ Catchments 


Phone:  +61 7 3211 4404 


Email: admin@seqcatchments.com.au


Web: http://www.seqcatchments.com.au


SEQ CATCHMENTS –  
MULTIPLE BENEFIT TOOL



mailto:admin@seqcatchments.com.au

http://www.seqcatchments.com.au
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Figure 25. Seven additional risks and values have been incorporated into strategic regional priority 


areas in South East Queensland, including land risk, coastal values, water quality risk, ecosystem 


services and Matter of National Environmental Significance
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NSW LLS SPATIAL  
MODELLING


BACKGROUND
A spatial analysis tool has been developed by the three 
north-eastern Local Land Services (LLS) in New South 
Wales (North Coast, Hunter and Greater Sydney LLS) 
to identify areas that provide the best opportunities for 
carbon sequestration and biodiversity benefits now 
and under projected climate futures for 2030 and 
2070. The tool has been developed in MCAS-S (Multi-
Criteria Analysis Shell for Spatial Decision Support).


OBJECTIVES:
The objectives of the project are to spatially 
identify opportunities in the landscape to:


• avoid loss 


• improve management


• increase extent of carbon sinks and biodiversity  
under a changed climate. 


The strategies are likely to be similar for improving 
carbon and biodiversity benefits. 


PROCESS 
The NSW LLS spatial modelling exercise focused on 
identifying strategic priorities. Management strategies 
were considered in the development of the models. 
As the models were constructed for three LLS 
regions, more detailed work in each region would 
be required to identify implementation priorities. 


The tool consists of five models based on information 
needs for strategic NRM priorities that draw on 17 sub-
models, constructed from 205 layers. The concepts 
were developed in collaboration across the LLSs and key 
experts. Key inputs included: NarCliM modelled changes 
in temperature, fire weather, winter and summer rainfall 
under a high emissions scenario (IPCC A2) for years 2015, 
2030 and 2070; several layers from the OEH benefit 
analysis; the regrowth benefits modelling; and existing 
soil and vegetation layers.  


Figure 26. Local Land Services use a range of strategies to manage 


and improve biodiversity and carbon sequestration outcomes
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Preliminary models were used for evaluation by 
an expert panel and weightings for variables were 
adjusted as required. The final model outputs 
consisted of final classification maps and area 
summaries for each NSW Eastern LLS region.


The five models
1.  Avoid biodiversity loss – includes areas of 


high biodiversity value, and areas at risk from 
anthropogenic, climate or natural risks. 


2.  Improve biodiversity management – based 
on opportunities to improve grazing land 
management (current potential condition, land 
capability, vegetation cover, recovery capacity, 
landscape health, climate variables) close to 
high biodiversity value areas (future connectivity, 
close to high value areas), with high management 
benefit in the OEH model. The area available for 
improving grazing management was small. 


3.  Increase biodiversity extent – areas close to high value 
biodiversity (connectivity, riparian value, proximity to 
vegetation and high value biodiversity, revegetation 
benefits (OEH) and vegetation cover) where 
revegetation is potentially successful (exclusions and 
vulnerability to urban, recovery capacity, landscape 
health, temperature fire weather and rainfall). 


4.  Avoid carbon loss – areas of medium to high soil and 
vegetation carbon stocks that have a high risk of loss. 
Soil and vegetation carbon were modelled separately. 
Both models included estimates of current stocks, risk 
to 2030, woody vegetation cover and exclusions. 


5.  Increase carbon extent – areas where carbon 
sequestration in vegetation can be increased.  
This included maximum vegetation biomass,  
current vegetation carbon stocks, recovery capacity, 
land capability, temperature, fire weather, rainfall,  
exclusions and woody vegetation cover.


To identify areas where both biodiversity and carbon 
objectives can be met, the avoid loss models 
(biodiversity and vegetation) and increase extent 
models (biodiversity and vegetation) were combined 
to provide a mean estimate. (However the combined 
avoid loss model does not include soil carbon). 


REFERENCES
Turner, R., Morton, J., Dixon, W. and Acharya, P. (2015). 
Climate Change Planning (CCP) project: Spatial models. 
An internal report for North Coast, Hunter and Greater 
Sydney Local Lands Services. NSW, Australia.
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INTRODUCTION


Scenario planning involves testing 
strategies under different possible  
future scenarios. 


It is useful in situations where  
there is high uncertainty.


WHAT IS SCENARIO PLANNING?
Scenario planning is a strategic tool that can be used to 
assess policy options under possible, plausible futures. 
It provides a systematic approach for developing and 
testing plans and policies under uncertainties. It is 
particularly useful where there is high uncertainty and low 
controllability. Scenario planning is not about identifying 
the most likely future and planning for it, but about 
identifying a range of possible, plausible futures and 
testing how well existing (or new) strategies would  
work in those futures.


Scenario planning has been used extensively by many 
major organisations and governments, notably the Royal 
Dutch Shell Company when in the 1980s it considered 
the impacts of a fall in oil prices, at a time when no-one 
believed a fall was possible. Months later, the oil price 
crashed, and Shell was in a better position to deal with the 
fallout as a result of the prior use of scenario planning.


HOW CAN SCENARIO PLANNING 
BE USED IN NRM PLANNING?
Scenario planning is most useful at a strategic level, but 
can also be used to test implementation strategies. The 
main uses of scenario planning are to develop new, or 
test existing, strategies, plans or policies (future options 
for management and development) against a range of 
possible futures. It is particularly useful for encouraging a 
team or broad group of people to think over longer time 
scales, and gives people licence to think about futures that 
would normally be considered implausible; (e.g. ‘that’s 
never going to happen so we don’t need to think about it'). 
It helps to shift focus from ‘what will happen’ to ‘what will 
we do if it happens’. It can be used to test broad strategies 
(e.g. from a catchment management plan), or more 
specific implementation plans. 


AUDIENCE
Wider settings (such as regional scales) are well-suited 
to integration of issues across different sectors, while 
organisational and community scales enable scoping of 
specific and tailored adaptation options (Serrao-Neumann 
and Low Choy 2014). Careful selection and involvement 
of stakeholders representing a variety of interests and 
perspectives can help to reconcile individual and collective 
interests and avoid over-representation of individual 
stakeholder groups (Serrao-Neumann et al. 2014a). 
Scenario planning can be used in collaborative problem 
solving approaches to assist shared learning across 
multiple participating sectors and research disciplines 
(Serrao-Neumann et al. 2014b). 


Strategic
Planning


Implementation
Planning &


Action


Monitoring


Reflection


Assessment
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WHAT DOES SCENARIO 
PLANNING INVOLVE?
There are different forms of scenario planning. The most 
common used in strategic analysis is based on identifying 
the key drivers in the system, and exploring future 
scenarios aligned with these. The steps are discussed in 
detail in the description of the scenario planning process, 
and include:


Scenario planning is most useful in situations where critical 
uncertainties are high, but control over key drivers is low 
(Cork and Delaney 2007)


“What is interesting is how 
the same strategy [that seems 
reasonable now] can appear 
quite different when you consider 
it under the different futures.”


(paraphrased quote from workshop participant)


Involve key 
decision makers 
in the exercise


Identify key 
drivers of 


uncertainty


Create multiple 
possible future 


scenarios


Test existing 
strategies against 


the di�erent futures


Revise or create 
new strategies or 
implementation 


approaches
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SCENARIO PLANNING  
– PROCESS


IDENTIFY THE FOCAL QUESTION
1. The focal question should be relevant to critical issues 


facing the organisation, and broad enough for wide-
ranging exploration of the issues.


ASSESS KEY DRIVERS 
2. The first step in assessing key drivers is to brainstorm 


current and future drivers of change. Groups should 
consider these across a range of issues, e.g. social, 
environmental, economic, technological, and  
political. The second step is to classify these drivers 
according to their degree of uncertainty and 
importance (usually done in a matrix format with 
low, medium and high levels on each axis). Small 
group exercises work well for these steps. The critical 
drivers are those that have both high uncertainty and 
high importance; drivers that are high on one axis 
and medium on another may also be considered as 
important. Each of these drivers is then ‘unpacked’  
by looking at likely trends and shocks and surprises. 
The final step in identifying drivers is to rank them in 
order of importance, usually by voting. 


DEVELOP MULTIPLE  
FUTURE SCENARIOS
3. The two most important drivers are chosen as the 


basis for the scenarios. They are displayed on an 
axis, with low and high values for each, to create 4 
possible future scenarios. Each scenario is named and 
described to generate four possible scenarios. The 
workshop group begins the process by considering the 
potential impacts, likely trends and surprises for each 
scenario.


DEVELOP SCENARIO NARRATIVES
4. Usually two scenarios are selected for development 


that will then be be used to test the robustness 
and veracity of future oriented options such as 
policies, strategies and programs that are directed 
towards a future outcome. The scenario narratives 
are then developed, utilising the workshop outputs 
and supported by literature review and stakeholder 
interviews where possible. Narratives or storylines are 
often used as quick and memorable ways to describe 
the scenarios. Importantly, the scenarios need to be 
reviewed to ensure they are plausible and internally 
consistent.
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Identify 
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key 
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future 
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future 
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Test future 
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ongoing 
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IDENTIFY FUTURE OPTIONS  
FOR TESTING
5. The purpose of scenario planning is to improve 


policies and strategies. The next step in the process 
is therefore to select existing future directed options, 
or develop new future options, that can be assessed. 
Selection of the future options to be examined,  
or development of new strategies, needs to be  
done by the group through a consensus process. 


TEST FUTURE OPTIONS  
AGAINST THE SCENARIOS
6. This is often described as a ‘wind tunnel’ test, where 


the scenarios are analogous to wind tunnels used 
to test ‘aircraft’ (the future options). This process 
will identify challenges and opportunities, as well as 
provide information on specific options that work  
well or need modification under each of the scenarios. 
This involves testing strategies against a set of criteria 
for each of the scenarios, and identifying any proposed 
changes to the strategies that would be required.  
A critical component of the process is to identify ‘sign 
posts’, or indicators that can be used to identify trends 
in line with a particular scenario. One way to do this is 
to describe a ‘roadmap’ or pathway from  
the present to the future scenario, along with key 
events or observations that could be monitored. 


DEVELOP IMPROVED 
STRATEGIES
7. The future options can then be 


classified or ranked. Some may be 
robust and work well under any 
scenario; others may only work under 
one scenario and be maladapted to 
others. The most likely case is that 
options may need some adjustment 
or improvement. The final step is 
to continue to use the scenarios in 
the long-term. This might include 
monitoring or scanning for the 
indicators or ‘sign posts’, developing 
and implementing new future 
oriented options (e.g. plans, policies 
or strategies), or implementing any 
changes or modifications. It could 
also include further developing or 
using the scenarios with a broader 
range of stakeholders. One key 
output of the scenario process is that 
it gives the organisation a language 
to talk about future events that allows 
for broad discussion and multiple 
points of view, without focusing on 
the most likely future.  







Page 74 PLANNING PACKAGES


Identify the focal question


Assess the key drivers


Develop multiple scenarios


Develop scenario narratives


Identify strategies for testing


Test strategies against scenarios


Improve strategies or  
implementation planning


IN THE EAST COAST CLUSTER
SCENARIO PLANNING


WHAT HAPPENED?
A Scenario planning exercise for the East Coast 
Cluster  (6 NRM regions from Rockhampton to 
Sydney) as part of the Climate Change Adaptation for 
NRM Project, held over two workshops in November 
2014 and April 2015 in Brisbane.


WHY?
To improve climate change adaptation planning 
in NRM by testing future options (plans, policies, 
strategies) against a range of possible futures.


To develop the capacity of NRM planners to use 
scenario planning as a strategic planning tool.


Researchers
Before workshop 1


Stakeholders
In workshop 1


Stakeholders
In workshop 1


Researchers
Between workshops


Everyone
Between workshops


Stakeholders
In workshop 2


Everyone
After workshop 2


HOW
There is more than one way to do scenario planning. 


This method uses key drivers to create 2 different future scenarios, which are used to test a range of future options. 
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WHO WAS INVOLVED?
The workshops included:


6 East Coast NRM bodies


East Coast Cluster researchers


local government stakeholders


industry stakeholders.


Workshops were run by Griffith University researchers.


SO WHAT?
Strategies that seem reasonable under current 
conditions may have negative impacts under  
different futures, or may need to be implemented in 
different ways.


Considering strategies under different scenarios 
provides useful insight into the impacts of key drivers 
and how planners might choose different approaches 
in response to unexpected events.


Planning while the climate is changing requires a 
forward-looking approach, where past experience 
may not be a reliable guide to effective action for  
the future. 


There is more than one pathway to achieve a vision  
or goals from a given starting point. Different 
pathways may be more or less appropriate as 
circumstances change. 


Shocks and surprises cannot be predicted, but 
considering multiple futures can help to create flexible, 
robust strategies that are better able to meet surprises. 


WHAT HAPPENED?
Participants identified two key drivers that will 
influence the East Coast Cluster in the next 25 years 
and need to be taken into account in NRM planning 
for climate change adaptation:


• Community driven climate change action


• A maturing response to NRM


The two key drivers were placed along the two axes  
and scenarios identified for each of the four quadrants. 
Two future scenarios were chosen for further analysis:


• Anthropocentric


• New paradigm


Scenario outlines were developed by workshop 
participants, and researchers mapped out more 
detailed scenario narratives for the second workshop. 


Each NRM region identified 6 strategies to be tested 
against the two scenarios. 


Participants at the second workshop assessed 
strategies against the ‘what if’ questions for each 
scenario. As a group, they then identified signposts, 
shocks and surprises that might occur on the 
‘roadmap’ from the present into the future. 


Scenarios developed by the East Coast Cluster
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AN EXAMPLE PROCESS  
– STEPS 1 AND 2


SETUP – BEFORE YOU START


Deciding on scenario planning
The first step in scenario planning is to identify how the 
process will be used in the organisation, and who the 
key decision makers are. This may include key external 
stakeholders, particularly in NRM where much is done 
in partnership with other organisations (e.g. local 
government). It is important that key decision makers 
commit appropriate time and resources to the project for 
it to be successful. 


Workshops
This scenario planning process includes 2 workshops, 
ideally held about 1-2 months apart and involving 
the same participants. Some separation between the 
workshops is necessary to allow time for the scenario 
narratives to be developed, but the greater the time 
between the workshops, the greater the chance that the 
original participants will not be available. 


Each workshop lasts one day. It is possible to conduct 
scenario planning over a longer time, to allow the 
scenarios and strategies to be explored in greater detail. 
However, it would be difficult to compress the exercise 
into a shorter time, due to the amount of group work and 
discussion required in several of the steps. 


Prior to the workshop it can also be useful to develop 
a series of fact sheets to ensure that all workshop 
participants have at least a basic understanding of the 
same background information. This could include general 
information about the system, the location and the 
environment that is the focus for the scenario planning. 
This is particularly useful in cases where workshop 
participants are drawn from a range of stakeholder and 
interest groups. In this case, as participants from NSW 
and QLD were included, the focus of the factsheets was 
aspects of planning relevance to the two states. Fact 
sheets included: the scenario planning process, climate 
change projections, natural resource management, 
planning, disaster management in NSW and QLD, and 
general population and demographic information on the 
cluster as a whole. 


The focal question
The focal question should be relevant to current critical 
issues facing the organisation, and broad enough to allow 
for wide ranging exploration of the issues.


The focal question for this exercise was:


What current and future drivers of change will influence 
the East Coast Cluster in the next 25 years and which need 
to be taken into account in NRM planning for climate 
change adaptation? 
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THE FIRST WORKSHOP 


Key drivers
To ensure that the process is useful, the key drivers must 
be identified by the workshop participants. The first step 
was to brainstorm possible drivers in response to the focal 
question, in small groups. At this stage, all ideas are included 
and none are too implausible to be considered. The second 
part involved classifying these drivers in terms of their 
uncertainty and importance. One way to do this is to record 
all drivers on sticky notes at first, then place these in the 
appropriate positions on a large matrix of drivers.


The next stage was to prioritise the drivers for further 
investigation. Scenario planning is most appropriate for 
drivers that are highly important and highly uncertain.  
The highly uncertain and important drivers were therefore 
identified in plenary from all the groups. For each of  
these key drivers, the likely trends, shocks and surprises 
were identified.


Lastly, the two most important drivers were identified 
by voting (each person had 3 votes). Community focus 
on climate change was ranked the highest, followed 
by climate disasters and maturing approach to NRM. 


Following discussion in a plenary session, a second vote 
was held and maturing approach to NRM and community 
focus on climate change were voted as being the two 
critical drivers to be considered further in the scenario 
analysis. It was noted that climate disasters would be a 
feature in any scenario. 


 


Critical drivers of change identified by the East Coast Cluster in response to the focal question


DRIVER VOTES DRIVER VOTES


Community focus on climate change + 
bipartisan support –> driving action


13 Mistrust in institutions 2


Maturing approach to NRM (community 
support and increase in strategic NRM)


10 Artificial intelligence taking over information 
systems


1


Climate disasters 10 Meteor strike or global cataclysm 1


Green economy 7 Reduction in demand for Australian coal 1


Lack of governmance to deliver NRM 6 Improved ecological restoration technology 0


Internationally agreed mitigation targets 6 New technology for carbon capture 0


Economic instability 4 Change in ocean currents (due to sea temp.) 0


New biosecurity threat to keystone species 3 Discovery of viable alternative energy 0


Increasing use of robot ranges 3 Changing media technologies 0


Energy security and balance 2 Conflict (regional – SE Asia, Australia) 0







Page 78 PLANNING PACKAGES


AN EXAMPLE PROCESS  
– STEPS 3, 4 AND 5


SCENARIOS
The two critical drivers were placed along the two axes 
and scenarios identified for each of the four quadrants (see 
figure below). Due to time and resource constraints, not all 
4 of the scenarios could be developed into full narratives. 
Two scenarios were chosen by voting in plenary session 
(2 votes each): Anthropocentric, and New Paradigm.


Both are characterised by a high level of community 
climate change action, which in turn drives bipartisan 
political support and efforts at all scales to tackle climate 
change. In the ‘Anthropocentric’ scenario, the climate 
change action is heavily focused on human impacts, and 
there is little concern for or investment in NRM. In the 
‘New Paradigm’ scenario, climate change action goes 
hand-in-hand with increased focus on NRM, manifest 
through increased community concern and action, as well 
as improved institutional and governance arrangements. 
Working in small groups, participants constructed 
elements of preliminary scenario narratives by identifying 
characteristics of each scenario at global, national, and 
cluster scales. Following the workshop, the research team 
developed the brief descriptions of the scenarios into 
longer scenario narratives, using the key characteristics 
identified in the first workshop, and in literature.


BETWEEN WORKSHOPS


Strategies
The main point of the scenario planning exercise is to 
assess the effectiveness of current and future strategies 
under different situations. At the time of the exercise, 
the 6 regional NRM bodies were at different stages in 
their strategic planning. The 3 NSW regions had existing 
Catchment Action Plans created by the then Catchment 
Management Authorities (CMAs), but these were 
considered of limited relevance to the newly-formed Local 
Land Services (LLS) organisations. The LLS were in the 
process of drafting their local strategic plans. In QLD, SEQ 
Catchments and Fitzroy Basin Association had strategic 
NRM plans that were largely complete, while the Burnett 
Mary Regional Group had a draft regional NRM plan. Each 
region was asked to identify 6 strategies and associated 
targets or actions for testing in the second workshop.


Scenarios developed for the East Coast Cluster
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NEW PARADIGM


+ POSITIVE TRENDS
• Improved governance models resulting in 


improved communication and reduced silo 
mentality


• Increased community input and involvement 
should lead to improved capacity and social 
resilience


• Regional focus can improve local knowledge and 
management and lead to policy solutions well 
adapted for each location


• The focus on broader indicators of progress 
contributes to better understanding of links 
between environment, social and economic 


- NEGATIVE TRENDS
• Some business sectors have collapsed or 


declined significantly, e.g. insurance, retail


• Strong reliance on community volunteers may 
result in reduced government provision of 
services over time


• Need for extensive consultation may result in 
delayed responses or policy change 


• Reduced travel between regions could result in 
insularity and parochial thinking


• Multiple regional approaches to innovation may 
lead to lack of consistency that inhibits take-up 
of best solutions


• Some people may feel disenfranchised as the 
shift in values means their skills are not desired


ANTHROPOCENTRIC


+ POSITIVE TRENDS
• Risk assessment approaches are common, 


leading to improved understanding of likely 
impacts


• Some decreases in emissions; remaining 
emissions largely mitigated


• Most of the population protected from climate 
change impacts by engineering solutions


• Many people feel secure as their lifestyle can 
remain relatively unchanged


• Employment is high and economic conditions 
are generally good


• Some marginal agricultural lands that have been 
abandoned may regenerate


- NEGATIVE TRENDS
• Limited flexibility in application of NRM funding 


leads to narrowing focus


• Sensitive ecosystems lost due to extreme events


• Low rates of volunteerism and funding along 
with low rates of support for NRM


• Water conflict intensified due to ongoing 
droughts and floods


• Lack of community involvement in decisions 
leading to centralised decision making


• Reduced focus on environment leading to a 
double bottom line approach – economy and 
people only are considered
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WORKSHOP 2


Testing strategies
Ideally, NRM practitioners and their key stakeholders would 
work together to assess strategies for their region. However, 
as it was not logistically possible to assemble such a large 
group in one central location for the workshop, there were 
not enough attendees at the workshop from each region to 
allow this. Instead, participants from the regions were mixed 
throughout the small groups and worked on assessing 
strategies from all regions. 


Each strategy was tested or assessed against a series of 
‘what if’ questions. The questions can be adapted to the 
specific scenario exercise, but should cover a range of 
criteria. ‘What if’ questions in this exercise were:


• To what extent will this option enable the East Coast to 
deal with future major natural hazards?


• To what extent will this option enable the East Coast to 
deal with future shocks and surprises (e.g. economic 
downturn, collapse of the international and national 
tourism industry, dramatic changes to oil availability)?


• To what extent does this option represent the best use 
of public money? 


• To what extent will this option have a negative impact 
on the East Coast?


• To what extent will this option assist the East Coast to 
fulfil its vision?


There are several considerations when answering the 
questions, including:


• How difficult would it be to implement the strategy / 
action under the scenario?


• If the strategy / action could be implemented, would 
the result be desirable?


• What aspects of the scenario would impact on 
implementing the strategy?


Due to time limitations, only a few strategies were tested 
against both scenarios. As expected, the scenarios were 
assessed differently under the two scenarios, particularly 
in relation to how they would be implemented or the level 
of support that the strategies would have from the broader 
community. No strategies were identified as having 
negative impacts, but participants highlighted some ways 
that strategies could be improved or would need to be 
modified under the different scenarios.  


Roadmaps and signposts
One of the important outcomes from scenario planning 
is the recognition of potential signposts or indicators 
that show which future we are heading towards. Of 
course, a particular scenario will never eventuate exactly 
as described in a narrative, but it is useful to recognise 
critical aspects of a scenario and understand the potential 
implications for planning and implementation. 


One way to build this understanding is to consider the 
pathway from now to possible futures, including positive 
and negative signposts, possible shocks and surprises. 
The use of terminology such as ‘pathway’, ‘roadmap’ 
and ‘signposts’ reinforces the main premise of scenario 
planning – that there are multiple possible futures, and 
it is important to be able to recognise and respond as 
events change the course we are on. This also links with 
the ‘adaptation pathways’  approach to climate change 
adaptation, which emphasises a sequence of adaptation 
options, and includes analysis of the robustness and 
flexibility of adaptation options under  different futures 
(Bosomworth et al. 2015). Workshop participants 
developed a roadmap identifying events at global,  
national and cluster scale.


AN EXAMPLE PROCESS  
– STEPS 6 AND 7
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Once identified, signposts can be incorporated into 
NRM planning through monitoring key indicators of 
change. It should be noted that many of these are likely 
to be external and not under the control of NRM bodies. 
NRM monitoring and evaluation programs usually focus 
on indicators that are directly related to their activities; 
consideration of future scenarios highlights that it might 
also be useful to consider scanning techniques to identify 
possible significant changes in drivers in advance. 


CONCLUSIONS
Scenario planning is one part of an adaptive strategic 
planning process that is forward-looking and explicitly 
considers the robustness and flexibility of strategies 
under different possible futures, and different pathways 
to achieving a goal or vision. Messages from the scenario 
planning exercise were:


• Strategies that seem reasonable under current 
conditions may have perverse or negative impacts 
under different futures, or may need to be 
implemented in different ways


• Considering strategies under different scenarios 
provides useful insight into the impacts of key drivers 
and how planners might choose different approaches 
in response to unexpected events


• Planning while the climate is changing requires a 
forward-looking approach, where past experience may 
not be a reliable guide to effective action for the future 


• There is more than one pathway to achieve a vision  
or goals from a given starting point. Different  
pathways may be more or less appropriate as 
circumstances change


• Shocks and surprises cannot – by definition – be 
predicted, but considering multiple futures can help to 
create flexible, robust strategies that are better able to 
meet surprises.  
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EXAMPLES AND CASE STUDIES
There are two famous examples of scenario planning:


Shell used scenario planning in the mid-1980s to consider 
the impacts of a fall in oil prices, months before it 
eventuated.


https://hbr.org/1988/03/planning-as-learning/ar/1 


Shell continues to generate global scenarios and make 
these available. The most recent scenarios are the 
‘New Lens’ scenarios that deal with the distribution of 
power and resource availability, in relation to prosperity, 
leadership and connectivity. 


http://www.shell.com/global/future-energy/ 
scenarios.html 


In the early 1990s, the Mont Fleur scenarios were 
generated in a series of multi-stakeholder forums to 
imagine possible futures for South Africa after apartheid.


http://futuristablog.com/the-mont-fleur-scenarios/ 


www.generonconsulting.com/publications/papers/pdfs/
Mont%20Fleur.pdf 


The Millennium Ecosystem Assessment project developed 
four scenarios to examine possible benefits and risks 
for ecosystems and human well-being, through a wide 
ranging process including literature reviews, interviews, 
expert workshops and quantitative modelling. 


http://www.millenniumassessment.org/en/ 
Scenarios.html 


An introduction to scenario planning and application to 
the Namoi catchment.


www.archive.lls.nsw.gov.au/__data/assets/pdf_
file/0006/496491/archive_scenario-planning-for-
sustainable-landuse-in-the-namoi-catchment.pdf 


The South East Queensland Climate Adaptation Research 
Initiative (SEQCARI) used scenario planning with local 
governments to test climate change adaptation options 
for a range of settlement types. 


www.griffith.edu.au/__data/assets/pdf_
file/0004/464251/Griffith-University-SEQCARI-
Scenario-Report-Oct-2012.pdf 


TOOLS AND RESOURCES
National Park Service (2013) Using Scenarios to Explore 
Climate Change: A Handbook for Practitioners. 


http://climate.calcommons.org/bib/using-scenarios-
explore-climate-change-handbook-practitioners 


Introduction to scenario planning: slideshare


http://www.slideshare.net/mkconway/ 
introduction-to-scenario-planning  


RESOURCES
SCENARIO PLANNING
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http://www.archive.lls.nsw.gov.au/__data/assets/pdf_file/0006/496491/archive_scenario-planning-for-sustainable-landuse-in-the-namoi-catchment.pdf

http://www.archive.lls.nsw.gov.au/__data/assets/pdf_file/0006/496491/archive_scenario-planning-for-sustainable-landuse-in-the-namoi-catchment.pdf

http://www.archive.lls.nsw.gov.au/__data/assets/pdf_file/0006/496491/archive_scenario-planning-for-sustainable-landuse-in-the-namoi-catchment.pdf

http://www.griffith.edu.au/__data/assets/pdf_file/0004/464251/Griffith-University-SEQCARI-Scenario-Report-Oct-2012.pdf

http://www.griffith.edu.au/__data/assets/pdf_file/0004/464251/Griffith-University-SEQCARI-Scenario-Report-Oct-2012.pdf

http://www.griffith.edu.au/__data/assets/pdf_file/0004/464251/Griffith-University-SEQCARI-Scenario-Report-Oct-2012.pdf

http://climate.calcommons.org/bib/using-scenarios-explore-climate-change-handbook-practitioners

http://climate.calcommons.org/bib/using-scenarios-explore-climate-change-handbook-practitioners

http://www.slideshare.net/mkconway/introduction-to-scenario-planning

http://www.slideshare.net/mkconway/introduction-to-scenario-planning
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WHAT ARE ADAPTATION 
PATHWAYS? 


Adaptation plans are developed in a context of uncertainty 
and change. Although we can see a need for planning 
to meet desired long term objectives, the prospect of 
multiple possible futures and uncertainties means that 
long term planning needs to be flexible and adaptive to 
change as time unfolds. Adaptation Pathways help to 
shape the decision-making process by allowing flexibility 
in planning to accommodate uncertainty, as well as 
allowing for more proactive rather than reactive planning 
(Bosomworth et al. 2015). Adaptation Pathways refers to 
an analytical iterative planning process that recognises 
there is more than one way to reach a desired future. This 
process involves creating a strategic vision of the future, 
and identifying multiple plausible sequences of actions 
(‘pathways’) to achieve long term objectives of that vision.


‘Triggers’ and ‘tipping points’ are central to adaptation 
pathways approaches (see Figure 1). ‘Triggers’, 
or ‘signposts’, refer to a pre-identified change in 
environmental conditions (including social conditions), 
or emergence of new information (Tanaka et al. 2015) 


that can indicate when to change to new actions or 
pathways (Barnett et al. 2014). Tipping points are the 
conditions under which an action is unable to continue 
to meet specified objectives. When a tipping point is met, 
additional actions are required and a new pathway may 
emerge. In this sense, adaptation pathways can be thought 
of as a sequence of possible actions after a tipping point, 
resembling decision trees or roadmaps. Each possible 
route taken is an adaptation pathway.


An adaptation map can be used to prepare a plan with 
immediate actions as well as identifying preparations that 
can be made in case conditions change that necessitate 
different actions. Adaptation pathways maps can present 
alternative routes (sets of actions) to get to a specified 
future goal (see Figure 2). Adaptation pathways maps also 
show moments of adaptation tipping points and available 
actions following a tipping point. At a tipping point, some 
routes may not be available, or some might be preferred 
by stakeholders or decision-makers over others.


Figure 27. Example of an adaptation pathway map (Walker et al. 2013:964)
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Figure 28. Iterative Decision Cycles (from Wise et al. 2014:326)


By exploring and sequencing potential actions based on 
possible future events, adaptation pathways may lead 
to flexible strategies that are based on consideration of 
an array of options, and identify when, why and how to 
change course (Bosomworth et al. 2015). Additionally, 
adaptation pathways processes can be carried out 
in a way that considers the potential for actions that 
may inadvertently ‘lock in’ maladaptive  development 
trajectories, and help to consider implications of path 
dependency in adaptive processes, interactions between 
adaptation plans, and vested interests (Wise et al. 2014). 
Figure 2 demonstrates how a series of decisions may lead 
to maladaptive outcomes over time, but there may be 
other alternative actions that are adaptive. 


Adaptation pathways approaches can be useful when 
there is:


• high uncertainty


• a need to facilitate adaptive management


• a need for strategic rather than reactive planning


•  multiple stakeholders engaging in dialogue, and shared 
learning and decision-making processes


•  potential for undesirable or maladaptive actions


•  a need for commitment to short term actions, while 
maintaining flexibility in planning.
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THE ADAPTATION  
PATHWAYS PROCESS


The Adaptation pathways process is 
cyclic. The process repeats due to the 
continued uncertainty and ever changing 
conditions. A simple 5 step process 
was chosen for the Climate Change 
Adaptation for Natural Resources 
Management in East Coast Australia 
project (see Figure 29). 


1. The first stage is to define the objectives or targets, 
including key indicators that can be used to assess 
whether or not a goal has been reached. However, 
there is some debate about the usefulness of targets 
for long-term goals. Objectives may be revised, 
changed, or even abandoned over time.


2.  A baseline of the current situation in an environmental, 
social and economic sense must be taken to deliver 
a starting point to envisage the results of a scenario 
without change, as well as providing the starting 
point to create possible futures. This includes looking 
at the historic drivers that have created the current 
conditions, and what is currently being done to solve 
these problems.


3.  The third stage is to develop and assess possible 
future scenarios. These possible futures use 
the data gathered from stage two, as well as 
climate change projections, to predict the state 
of environmental, social and economic factors 
in the future. These possible scenarios can then 
be tested against different options to determine 
whether or not a particular future is desired.


4.  Stage four involves developing the adaptation 
pathways that could be taken. Adaptation options are 
recognized and tested against each of the possible 
future scenarios for their resilience and ability to adapt 
to those conditions. Tipping points, turning points and 
triggers are also identified to determine under what 
circumstances a pathway becomes unviable.


5.  The final stage of this process involves implementing 
the action plan decided upon, while continued 
monitoring, evaluation and reporting. Improvement 
and learning is important to continually reflect and 
update the strategies and pathways as emerging 
futures become clearer, whilst also planning for 
uncertainty beyond the scaled timeframes. In some 
cases, improvement and learning during this step of 
adaptation pathways will be more important than 
implementation and monitoring.


Figure 29. The 5 steps of Adaptation Pathways
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Current
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Assessment
of Possible
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1.
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ANOTHER APPROACH: 


Haasnoot et al.’s approach to dynamic adaptive policy 
pathways comprises 10 steps as follows:


1.  Description of the study area, including objectives, 
uncertainties relating to the future and available 
information, current and potential future constraints; 
and specification of desired outcomes, indicators and 
targets to assist evaluation of actions and pathways 
later on.


2.  Possible future situations are devised consisting of 
‘transient scenarios’ that cover uncertainties identified 
in step 1, followed by consideration of opportunities 
and vulnerabilities.


3.  A broad set of possible actions are identified that can 
be taken to meet desired objectives, with consideration 
of vulnerabilities and opportunities. 


4.  Possible actions are evaluated across ‘transient 
scenarios’ – a multiplicity of futures that span identified 
uncertainties. Adaptation tipping points, ‘sell-by-dates’, are 
identified for the actions. Vulnerabilities and opportunities 
are reassessed, which in some cases will trigger going 
back to step 3 to identify new additional actions.


5.  Once the set of actions is deemed adequate, 
information generated in previous steps is used to 
assemble adaptation pathways. 


6.  Development of a manageable number of preferred 
pathways.


7.  Improvement of the robustness of preferred pathways 
through contingency planning. Definition of actions 
to anticipate and prepare for in order to keep 
pathways aligned with desired objectives, and to 
enable corrective actions in case a particular action or 
pathway does not go as expected.


8.  A dynamic adaptive plan is developed based on the 
results from previous steps. This plan should be able to 
highlight actions and decisions that need to be made 
right away and those that can be postponed; and 
should summarise targets, problems and potential and 
preferred pathways. Plans should specify actions to 
take now to keep preferred pathways open for as long 
as possible.


9.  Immediate actions are implemented and a monitoring 
system is established.


10. As time passes, information relating to signposts 
and triggers is collected and accordingly actions are 
started, altered, stopped or expanded in response.


DYNAMIC ADAPTIVE 
POLICY PATHWAYS
The 5 steps of adaptation pathways shown in Figure 3 is one of many 
approaches for adaptive policy pathways. A more detailed approach is 
Haasnoot et al.’s (2013) ‘dynamic adaptive policy pathways’ (figure 4). 
Haasnoot et al.’s approach involves the integration of adaptation pathways 
with an adaptive policy planning process. An adaptive policy planning 
process is used to identify different types of actions, and signposts to 
monitor whether adaptation is needed. Adaptation pathways are then used 
to explore and sequence a set of potential actions based on alternative 
courses of events over time. 
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Figure 30. The Dynamic Adaptive Policy Pathways approach (Haasnoot et al. 2013:489)
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HOW CAN ADAPTATION 
PATHWAYS BE USED IN 
NRM PLANNING?
Climate change impacts are inherently complex, leading 
to uncertainties. They require both long term and short 
term actions; concerted actions by a wide range of 
stakeholder groups in a context of wider change requiring 
flexibility in adaptation, and justify the use of adaptation 
pathways approaches in NRM climate change planning.


Climate change impacts can bring about numerous 
diverse impacts relevant to NRM, for example, impacts to 
key species that provide important ecosystem services 
such as native pollinators, seed dispersing species and 
pest control agents. In some places, adaptation may face 
physical limits due to loss of ecosystem services and 
interacting impacts (Werners et al. 2013). In cases where 
loss of ecosystem services is anticipated, the exact timing 
of this might be estimated with a high level of uncertainty. 
Meanwhile, effective NRM planning needs to ensure that 
when significant ecological impacts do occur, appropriate 
actions are taken efficiently and effectively. Additionally, 
there is potential for climate adaptation to be hindered 
by significant knowledge gaps and social questions to 
be addressed. NRM planning needs to be responsive to 
new information as it is generated while at the same time 
adhering to strategic goals and objectives. A pathways 
approach to climate adaptation allows natural resource 
managers to address all the challenges mentioned above 
by focusing on identifying thresholds and developing 
pathways that can be implemented under predefined 
circumstances (tipping points) that may include the 
emergence of new information, or environmental  
and/or social phenomena.


The capacity of important ecosystem services to continue 
as climate change progresses depends on the condition 
of important habitat and its proximity to other landuses 
such as farmland. Refugia habitats provide permanent 
or temporary protection from unsuitable conditions and 
enable species to survive in the long term. Identifying and 
protecting refugia will be an important aspect of climate 
change adaptation (Moran et al. 2014a). Addressing 
issues of shifting habitat zones, refugia, and maintaining 
ecosystem services, require actions that have long term 


implications and require strategic landscape designs 
(for example, enhanced connectivity and facilitated 
movement of key species) (Moran et al. 2014a). Long 
term decisions will need to be carefully considered to 
avoid ‘locking in’ maladaptive responses over time, and 
that also allow short term planning to occur. Pathways 
approaches to climate adaptation can help identify when 
an adaptation option or pathway may eliminate future 
options, and can allow NRM organisations to commit 
to short term actions, while developing a framework 
for a range of plausible future options (Bosomworth et 
al. 2015). Some adaptation options such as expanding 
irrigation infrastructure, switching crop varieties, or 
developing new crop varieties require both significant 
investment and substantial time to be developed (Tanaka 
et al. 2015). Pathways approaches allow planners to 
consider the lead time to implement an adaptation 
option as well as the triggers for its implementation.


NRM planning involves multiple stakeholders that can 
hold competing interests and divergent views relating 
to climate change adaptation actions. Potential for 
conflict between different sectors within NRM, such as 
agriculture, fisheries, coastal development and other 
sectors needs to be managed (Williams et al. 2012). A 
pathways approach can be useful as it can be done in a 
way that facilitates the incorporation of considerations 
of various sectors with potentially competing interests in 
climate adaptation planning, and identifies tradeoffs and 
potential conflicts across adaptation options made for 
different sectors or stakeholder groups (for example, the 
Regional Climate Change Adaptation Plan for the Eyre 
Peninsula). Adaptation pathways approaches can also 
shift the focus from debating whether or not predicted 
climate change impacts will occur, to dialogue on the 
amount of environmental change that is acceptable, 
and which adaptation pathways should be employed in 
the event that unacceptable conditions are experienced 
(i.e. thresholds and tipping points). This can also help to 
bridge the ‘science policy interface’ (Werners et al. 2013). 
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Through this process, adaptation pathways approaches 
can contribute to co-learning among stakeholders, 
including decision-makers and researchers (Bosomworth 
et al. 2015).


Climate change shifts the challenge for sustainable  
natural resource management from conservation of 
natural resources to enhancing resilience and adaptive 
capacity (Werners et al. 2013), as NRM planning is 
expected to keep pace with multiple changes taking place 
in social-ecological systems (Bosomworth et al. 2015). 
Many natural resource issues, such as the presence of 
cyanobacteria in river systems, are affected by changing 
climate (rainfall patterns in the case of cyanobacteria),  
as well as other environmental factors. Therefore climate 
adaptation needs to be able to encompass a range of 
factors affecting NRM that are not all related to climate 
change. An adaptation pathways approach can include 
readiness to a number of environmental and social 
changes, and can be incorporated into existing adaptation 
planning processes (Bosomworth et al. 2015).


Adaptation pathways can be used in NRM planning to 
assist in building long term decisions that meet both 
present and future objectives, but also allow for alterations 
to plans when there are inevitable changes. Through using 
adaptation pathways approaches, NRM organisations can 
develop an array of options that work reasonably well 
across a wide range of circumstances both now and in 
the future, and that assist NRM organisations to handle 
changes in direction in response to unforeseen events.


In addition, adaptation pathways can further complement 
activities and operations of NRM organisations by:


•  Helping to integrate vulnerability assessments in 
action planning and address underlying drivers of 
vulnerabilities


•  Providing a process of shared learning among 
decision-makers, researchers and other relevant 
stakeholders


•  Facilitating dialogue regarding acceptable and 
unacceptable conditions and changes, possible 
adaptation options and pathway preferences


•  Assisting the early identification of potential 
maladaptive actions that may result from a narrow 
focus, or assumptions that individual approaches or 
policies are ‘right’.


Adaptation pathways processes can be applied by:


• NRM agencies, as well as all levels of government, to 
predict possible futures and to manage the policies 
and actions that occur so as to keep their options 
flexible and adapt to uncertainty 


•  Organisations, both local and national, to ensure their 
current business investments are able to adapt, as well 
as ensuring any future development can adapt 


•  Local communities, as it’s also important to have a 
variety of stakeholders input into the process. They can 
add to the pathway prediction process as well as being 
an integral part of how the area will adapt in the future 
(Bosomworth et al. 2015).
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EXAMPLES AND 
CASE STUDIES


Some regions have started to adopt adaptation pathways 
into their projects and policy plans. A prime example is the 
Developing Flexible Adaptation Pathways for the Peron 
Naturaliste Coastal Region of Western Australia 2011 – 
2012 project.


This project was undertaken by the Peron Naturaliste 
Partnership consisting of 9 local governments (Bunbury, 
Busselton, Capel, Dardanup, Harvey, Mandurah, Murray, 
Rockingham and Waroona) between the capes of Peron 
and Naturaliste on the south-west coast of Western 
Australia. The region is subject to coastal inundation and 
erosion due to climate change.


This project was intended to be a scientifically rigorous and 
economically based analysis of climate change adaptation 
pathways for the region. A preliminary set of studies 
evaluated risks and impacts of sea-level rise storm events 
and riverine flooding under a set of sea-level and storm 
surge scenarios. Flexible current and future adaptation 
options to mitigate adverse climate change impacts 
were developed for a time-frame extending to 2100. The 
methodology used allowed decision-makers to identify 
assets at risk whose value exceeds the cost of protection. 


The approach used also sought to allow final decision 
making for adaptation investments to be made closer to 
when they are actually needed. Exploring an emerging 
pathway that enables project partners to achieve intended 
project outcomes made it difficult to provide a prescriptive 
project methodology at times, as often good practice 
became apparent during project implementation. 


This project followed three implementation phases:


1.  Synthesis of coastal hazards affecting the region.
This involved coastal hazard mapping upon which 
economic assessments of adaptation options was 
based. Hazard maps projected coastal inundation 
through a series of ‘low’, ‘medium’ and ‘high’ estimates 
of extreme water level. Hazard maps also provided 
estimates of which measures would provide a net 
economic benefit, and at what time periods;


2.  A regionally-based assessment of impacts and 
responses, comparing current conditions with those 
projected for 2100. This included the calculation of a 
rough estimate of the cost of implementing generic 
adaptation measures to address erosion and coastal 
inundation risks at four time periods up til 2100; and


3.  A locally-based assessment of impacts and responses 
at four case study sites. This involved identifying: land 
assets at risk under several climate change models, 
a range of feasible adaptation measures for each of 
the land assets at risk, and the estimated optimal year 
for implementing adaptation options and net benefit 
produced (Rissik and Reis 2013; Acil Tasman 2012).


http://peronnaturaliste.org.au/?page_id=448


THE PERON NATURALISTE COASTAL
REGION OF WESTERN AUSTRALIA


Figure 31 (left). Coastal Adaptation 


Decision Pathways Project:  


Developing Flexible Adaptation 


Pathways for the Peron Naturaliste 


Coastal Region of WA


Figure 32 (below). High water levels 


during a flood event and coastal 


erosion along the Peron Naturaliste 


coastal region (Rissik and Reis 2013a:5)



http://peronnaturaliste.org.au/?page_id=448
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The Eyre Peninsula Integrated Climate Change Agreement 
Committee used an adaptation pathways approach 
when developing their Regional Climate Change 
Adaptation Plan for the Eyre Peninsula. This followed 
a vulnerability analysis, and information to identify 
adaptation options which was collected by stakeholders. 
The Plan sought to identify key actions that affect 
several sectors or that are of regional importance. 


Pathways were built through pre-workshop phone 
interviews, 3 workshops involving all main stakeholders, 
and post-workshop discussion papers to distil what they 
learnt at each step (Rissik and Boulter 2014). Pathways 
were developed for eight sectors (agriculture, conservation 
management, fisheries, roads, coastal development, 
peri-urban expansion, port and wharf facilities, and water 
resources management). These pathways were collated 
into a simplified regional pathway after interactions among 
sectors were explored with consideration to regional 
needs and timing of adaptation options. Special attention 
was given to the coordination and collaboration of cross-
sectoral and regional priority actions. 


As a part of this process, key decisions and their lifetimes 
were identified. Some adaptation options yield current 
benefits but are likely to cease to be effective in future. 
Pathway maps were developed for understanding how 
and when key sectors will adopt adaptation options, 
and for considering triggers to shifts to new actions 
or pathways. Some sectors, such as agriculture may 
require transformational responses to achieve long term 
adaptation, such as adopting advanced technology.  
Earlier planning is needed for these options and triggers 
for actions need to be identified.


The process of developing adaptation pathways has 
been deemed useful regardless of climate change, as it 
has assisted to develop plans that are more efficient and 
that yield good outcomes with reduced risk. Also, getting 
all the main stakeholders together – local government, 
industry groups and regional NRM groups etc – was an 
unusual and beneficial exercise (Rissik and Boulter 2014).


http://www.naturalresources.sa.gov.au/eyrepeninsula/
projects-and-partners/climate-change


Figure 33. EPICCA Regional Climate Change Adaptation Plan 


for the Eyre Peninsula, 2014
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http://www.naturalresources.sa.gov.au/eyrepeninsula/projects-and-partners/climate-change

http://www.naturalresources.sa.gov.au/eyrepeninsula/projects-and-partners/climate-change
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Adaptation pathways were identified as a key concept by 
the Wet Tropics NRM Cluster and guided the preparation 
of two reports: Adaptation Pathways and Opportunities 
for the Wet Tropics NRM Cluster Region Volume 1. 
Introduction, Biodiversity and Ecosystem services; and 
Adaptation Pathways and Opportunities for the Wet 
Tropics NRM Cluster Region Volume 2. Infrastructure, 
Industry, Indigenous peoples, Social adaptation,  
Emerging planning frameworks, Evolving methodologies 
and Climate adaptation planning in practice. The 
reports list adaptation options and issues relating to the 
development of adaptation pathways for the region.


An adaptation pathways approach was used with a 
heavy emphasis on ‘co-research’, collaboration between 
researchers and NRM organisations and participatory 
scenario planning. Participatory planning approaches 
enabled multiple stakeholders to identify adaptation 
pathways and options to address climate change as well 
as other drivers of change in the Wet Tropics region. An 
emphasis was put on capacity building of NRM sectors 
and communities so that they are flexible and have a 
capacity to change in response to external change, identify 
potential opportunities, and collaborate to generate 
adaptation pathways. This includes the capacity to ‘[build] 
the conditions and skills for future path generation’ 
(Moran et al. 2014a:8). 


Although biodiversity conservation has traditionally 
emphasised ‘protection’ and ‘preservation’ to maintain 
current assemblages, as environnmental change 
progresses the Wet Tropics NRM Cluster has instead 
focused on key processes that contribute to the 
persistence of an ecosystem, and areas that may serve as 
future habitat refugia. Models of likely changes in habitat 
can highlight areas that may provide future refugia  
(Moran et al. 2014a). 


Also, environmental or ecological conditions were 
sought to be used as ‘tipping points’ that indicate the 
limitations of current management practices, and 
the points at which change is required. However, it 
was acknowledged that multiple drivers, feedbacks 
and time-lag effects can sometimes make it difficult 
to know which are suitable sign posts, tipping points 
and triggers to use in climate change adaptation 
pathways aimed at managing ecological systems 
(Werners et al. 2013; Moran et al. 2014a). 


https://terranova.org.au/repository/adaptation-
pathways-and-opportunities-for-the-wet-tropics-nrm-
cluster-region-volume-1-introduction-biodiversity-and-
ecosystem-services


WET TROPICS NRM CLUSTER
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The Hunter and Central Coast Regional Environment 
Management Strategy (HCCREMS) devised an adaptation 
pathway process for coastal adaptation to climate 
change. This process was developed to assist with 
the assessment and planning for existing and new 
landuse development and infrastructure in vulnerable 
coastal areas. The main steps in the process used 
in the Hunter and Central Coast Region were:


•  Defining the issue


•  Identifying priority vulnerable locations and  
indicators that can be used to measure vulnerability. 
This included consideration of possible changes in 
indicators over time


•  Determining roles and responsibilities


•  Establishing policy objectives (to clarify policy goals) 


•  Identifying adaptation options. This included 
identifying how long implementation of each 
adaptation option will take


•  Assessment of options designed to reach policy 
objectives


•  Establishing trigger points or thresholds for 
implementing options. These triggers can relate to 
biophysical thresholds (such as inundations levels, 
coastal recession lines etc) as well as time-based 
thresholds (such as timelines: 2030, 2050, 2100 etc). 
Where biophysical thresholds are used, well-defined 
thresholds are needed that distinguish between 
recurring events (such as flooding associated with 
storm tides) and one-off events (such as coastal 
erosion and permanent coastal inundation)


•  Implementing and monitoring the preferred options. 


Structured frameworks for assessing identified options, 
and for deriving trigger points for implementation of 
adaptation options were developed based on a literature 
review. The frameworks focused on incorporation of risk 
and flexibility of response under changing circumstances. 
Decision-making triggers are used to prompt certain 
management responses and/or implementation of 
predefined options. Trigger points allowed strategies to 
be adjustable and flexible. Decision-making triggers also 
help to monitor progress, informing implementation 
timelines for identified adaptation pathways. 


http://www.hccrems.com.au/


http://hccrems.com.au.svr1.tempdomain.com.au/
hccrems/media/RESOURCES/Climate%20Change/
Background-Discussion-Paper_1.pdf


THE HUNTER AND CENTRAL COAST REGIONAL
ENVIRONMENT MANAGEMENT STRATEGY (HCCREMS)



http://www.hccrems.com.au

http://hccrems.com.au.svr1.tempdomain.com.au/hccrems/media/RESOURCES/Climate%20Change/Background-Discussion-Paper_1.pdf

http://hccrems.com.au.svr1.tempdomain.com.au/hccrems/media/RESOURCES/Climate%20Change/Background-Discussion-Paper_1.pdf

http://hccrems.com.au.svr1.tempdomain.com.au/hccrems/media/RESOURCES/Climate%20Change/Background-Discussion-Paper_1.pdf
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A proposed local adaptation plan for Lakes Entrance 
sought to use an adaptation pathways approach to adapt 
to sea-level rise. Prevailing approaches to adaptation 
involved development restrictions that were opposed by 
many local residents. 


The proposed adaptation plan used pathway triggers  
that were grounded in socially salient local experiences 
that are meaningful for a wide range of stakeholder  
groups regardless of their views about climate change 


(Barnett et al. 2014). For example, local residents with 
differing views on climate change agreed that if/when 
inundation occurs more than five times a year on the 
Entrance Esplanade this justifies the initiation of several 
prepared policies and measures. These related to 
communications, flood defences, critical infrastructure 
and preparation for relocation. By grounding triggers 
in local experiences and values, Barnett et al. (2014) 
argue that it is easier to develop consensus around risk 
management in adaptation pathways approaches.


Figure 34. Key parts of the proposed local adaptation pathway for Lakes Entrance, showing the 


sequence of triggers, and the policy actions they activate (Barnett et al. 2014:1104)


A PROPOSED LOCAL PATHWAY 
FOR LAKES ENTRANCE, VICTORIA
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Figure 35. Break O'Day Council 2012


An adaptation pathways approach was used when 
determining how to manage coastal areas vulnerable to 
sea-level rise through the TCAP Project. The project was 
carried out initially for four local councils in Tasmania:  
the Clarence City Council, Break O’Day Council, 
Kingborough Council and Latrobe Council. A flexible 
planning pathway was sought to take into consideration 
local factors such as topography, coastline features, 
and community perspectives. It also sought to increase 
community awareness and incorporate issues of 
community values as well as local risks.


The process started with hazard mapping and risk 
assessment for areas vulnerable to sea-level rise, coastal 
inundation and erosion. This included assessing assets 
at risk, potential courses of action and associated cost. 
Each local council had a focus area that was studied in 
detail. Following hazard mapping, preliminary potential 
adaptation options for local areas were identified.  
Risk assessments produced likely future outcomes  
under different adaptation options and adaptation 
pathways for sea-level rise. 


A number of different adaptation options and pathways 
for climate change adaptation were developed and 
costed.  Short term protection works in hazard areas were 
implemented as necessary. Community members then 


considered the adaptation options particularly relevant 
to their local area in community workshops. During 
workshops community members were asked questions 
like: “is this pathway a plausible scenario? Could it be made 
to happen, and if so, what would be required”. Community 
members were also asked questions relating to adaptation 
options in the face of other identified drivers of change, 
and relating to the governance and implementation of 
adaptation options. 


Community members were presented with several 
adaptation pathways tailored to vulnerable sites in their local 
area. They identified a preferred pathway for adaptation for 
each area, considering local environmental values and 
possible risks associated with each adaptation pathway. 


https://www.nccarf.edu.au/localgov/sites/nccarf.edu.
au.localgov/files/casestudies/pdf/Case%20Study_
Tasmanian%20Climate%20Change%20Adaptation%20
Pathways%20Project.pdf


http://www.lgat.tas.gov.au/page.aspx?u=641


http://www.ccc.tas.gov.au/webdata/resources/files/
Attwater_-_Lauderdale_Scenario_Planning_Summary_
Final_120308.pdf


http://www.bodc.tas.gov.au/sites/all/files/breakoday/
documents/resources/final_tcap_georges_bay_report.pdf


THE TASMANIAN COASTAL CLIMATE 
ADAPTATION PATHWAYS (TCAP) PROJECT 



https://www.nccarf.edu.au/localgov/sites/nccarf.edu.au.localgov/files/casestudies/pdf/Case%20Study_Tasmanian%20Climate%20Change%20Adaptation%20Pathways%20Project.pdf

https://www.nccarf.edu.au/localgov/sites/nccarf.edu.au.localgov/files/casestudies/pdf/Case%20Study_Tasmanian%20Climate%20Change%20Adaptation%20Pathways%20Project.pdf

https://www.nccarf.edu.au/localgov/sites/nccarf.edu.au.localgov/files/casestudies/pdf/Case%20Study_Tasmanian%20Climate%20Change%20Adaptation%20Pathways%20Project.pdf

http://www.lgat.tas.gov.au/page.aspx?u=641

http://www.ccc.tas.gov.au/webdata/resources/files/Attwater_-_Lauderdale_Scenario_Planning_Summary_Final_120308.pdf

http://www.ccc.tas.gov.au/webdata/resources/files/Attwater_-_Lauderdale_Scenario_Planning_Summary_Final_120308.pdf

http://www.ccc.tas.gov.au/webdata/resources/files/Attwater_-_Lauderdale_Scenario_Planning_Summary_Final_120308.pdf

http://www.bodc.tas.gov.au/sites/all/files/breakoday/documents/resources/final_tcap_georges_bay_report.pdf

http://www.bodc.tas.gov.au/sites/all/files/breakoday/documents/resources/final_tcap_georges_bay_report.pdf
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TOOLS AND 
RESOURCES


Adapt NRM’s “The NRM Adaptation Checklist:  
Supporting climate adaption planning and decision 
making for Regional NRM”.


http://adaptnrm.csiro.au/wp-content/uploads/2014/06/
AdaptNRM-Adapt-Planning-Tech-Guide1.pdf


Southern Slopes Climate Change Adaptation Research 
Partnership (SCARP)’s “Adaptation Pathways: a playbook 
for developing robust options for climate change 
adaptation in Natural Resource Management”. 


http://www.researchgate.net/publication/272158438_
Adaptation_Pathways_a_playbook_for_developing_
robust_options_for_climate_change_adaptation_in_
Natural_Resource_Management._%28Southern_Slopes_
Climate_Change_Adaptation_Research_Partnership%29


Figure 36. 1974 flood in Lauderdale, Clarence City Council (Rissik and Reis 2013b:5) 



http://adaptnrm.csiro.au/wp-content/uploads/2014/06/AdaptNRM-Adapt-Planning-Tech-Guide1.pdf

http://adaptnrm.csiro.au/wp-content/uploads/2014/06/AdaptNRM-Adapt-Planning-Tech-Guide1.pdf

http://www.researchgate.net/publication/272158438_Adaptation_Pathways_a_playbook_for_developing_robust_options_for_climate_change_adaptation_in_Natural_Resource_Management

http://www.researchgate.net/publication/272158438_Adaptation_Pathways_a_playbook_for_developing_robust_options_for_climate_change_adaptation_in_Natural_Resource_Management

http://www.researchgate.net/publication/272158438_Adaptation_Pathways_a_playbook_for_developing_robust_options_for_climate_change_adaptation_in_Natural_Resource_Management

http://www.researchgate.net/publication/272158438_Adaptation_Pathways_a_playbook_for_developing_robust_options_for_climate_change_adaptation_in_Natural_Resource_Management
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WORKSHOP 1
SESSION TOPIC DESCRIPTION


8:45-9:00 Registration Registration


9:00-9:10 Introduction and Background to the workshop


9:10-9:40 Introduction to and outline of Scenario  
Planning Approach


Scenario planning


Drivers of change


9:40-11:00 Identification of drivers of change Brainstorming session on drivers of change


Identification of key drivers of change


Classification of drivers of change in terms of 
uncertainty and importance


11:00-11:30 MORNING TEA


11:30-12:30 Likely Trends, Uncertainties,  
Shocks and Surprises


In groups


12:30-1:00 Report back from the different groups Plenary


1:00-1:30 LUNCH


1:30-2:15 Synthesis – Identify critical drivers –  
highly uncertain and highly important 


Plenary


2:15-3:00 Scenario frameworks Creation of scenario matrix to explore four 
possible scenarios for the future in groups


3:00-3:15 AFTERNOON TEA


3:15-3:45 Report back from the different groups Plenary


3:45-4:00 Next steps and Wrap-up


WORKSHOP AGENDAS
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WORKSHOP 2
SESSION TOPIC DESCRIPTION


9:00-9:30 Introduction, review of progress, explanation 
of the workshop process and outline of the 
scenarios


Workshop agenda and tasks 


Scenario Descriptions


9:30-10:30 Presentation of selected strategies/ policies/ 
targets and group consensus for assessment


Selected strategies/ policies/ targets  
(composite table)


10:30-10:45 MORNING TEA 


10:45-11:00 Collective Brainstorming session 


Warm-up exercise with “Anthropocentric” 
scenario


In Plenary, using scenario descriptions


11:00-12:15 ‘Wind Tunnel’ test of each strategies/ policies/ 
targets in “Anthropocentric” scenario 


In small groups, testing strategies against  
‘what if’ questions


12:15-12:45 Plenary discussion including report back from 
the sub groups


Plenary report back


12:45-1:15 LUNCH


1:15-1:30 Collective Brainstorming session 


Warm-up exercise with “New Paradigm” scenario


In Plenary, using scenario descriptions


1:30-2:45 ‘Wind Tunnel’ test of each strategies/ policies/ 
targets in “New Paradigm” scenario 


In small groups, testing strategies against  
‘what if’ questions


2:45-3:15 Plenary discussion including report back from 
the sub groups


Plenary report back


3:15-3:30 AFTERNOON TEA


3:30-4:15 Overall assessment of strategies/ policies/ 
targets (independent of scenarios)


Plenary – roadmap and signposts


4:15-4:30 Next steps and Wrap-up
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Scenario Planning 


Scenario  planning  is  a  strategic  tool.    It  can  be  used  to  develop  a  science  based  decision‐making 
framework  in  the  face of high uncertainty and  low controllability  (Peterson et al, 2003).  It provides a 
systematic approach  for  the development and  testing of plans, strategies and policies  in an uncertain 
environment  through  the  creation  of  possible  futures  to  test  them  in  (O’Brien,  undated).    Scenario 
planning creates possible  futures  to  inform present decision‐making.   Developed during World War 2 
and then pioneered by the Royal Dutch Shell Company, the technique  is now widely used to consider 
the future by the public and private sectors worldwide. 


Futures thinking needs a structured systematic approach to explore the range of possible futures rather 
than relying on the prediction of a single expected or ‘most‐likely’ future (Cork et al, 2005). To this end, 
scenario planning involves: 


1. the identification of a focal issue or question; 


2. assessing certain and uncertain drivers of the issue or question over a selected timeframe; 


3. the development of options based on  those drivers –  i.e.  creation of  scenarios  (plausible and 
coherent pictures of possible futures);  


4. the development of narratives  from the present to the possible  futures  (including a  ‘roadmap’ 
for each scenario with signposts that could  indicate  if one  future  is becoming more  likely than 
another) and 


5. testing existing plans, strategies and policies against each scenarios. 


Scenario planning is instructive for a decision context that involves a particular question or problem that 
demands  action  now  but  will  play  out  in  an  uncertain  future  (O’Brien,  undated).    It  involves  the 
systematic exploration and description of the range of ways in which uncertainties could be played out 
and  their  impact  on  the  focal  question.    Scenario  planning  “simplifies  the  avalanche  of  data  into  a 
limited number of possible states” (Schoemaker, 1995: 27). Each scenario involves the consideration of: 
likely trends; uncertainties; and possible shocks and surprises (welcome and unwelcome). 


There  is  no  one way  to  do  scenario  planning with most  variations  being  in  their  qualitative  verses 
quantitative approaches. However,  it  is  important to distinguish that scenario planning  is based on the 
generation  of  descriptions  of  possible  futures  involving  a  high  degree  of  uncertainty  and  are  not 
predictions  of  a  particular  future.    In  this  sense  scenario  planning  does  not  involve  forecasting  or 
modelling  which  normally  deal  with  the  short  term  and  are  based  on  predetermined  elements 
particularly from the past and the present.  Current evidence suggests that two or four scenarios work 
well with  any  greater number  leading  to  levels of  complexity  that potentially dampens engagement.  
Three scenarios  it  is suggested,  inadvertently promotes the  idea that the  ‘middle’ scenario  is the most 
likely most probable future (O’Brien, undated). 


Scenario planning is based on the premise that the future is not “knowable” – any statements, stories, 
narratives  or  scenarios  about  the  future  are  hypothetical  possible  futures  that may  or may  not  be 
realised  (O’Brien,  undated).   However  they  should  be  built  from  research  that  can  identify  the  pre‐
determined and the uncertain elements of the future with the objective being the creation of plausible, 
coherent pictures / descriptions of possible futures and the identification of their drivers.  


FACT SHEETS FOR  
WORKSHOP 1
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Identify	focal	
question


 
Assess	key	
drivers


  Develop	
multiple	
possible	


  Develop	
narratives	
for	scenarios


 Test	policies	
against	
scenarios


 


Improved	
policies	and	
actions


The scenario planning process 
provides an opportunity to 


improve plans and policies by 
testing them against possible 


futures. 


Cork et al (2005) have identified the following steps to futures analysis: 


1. identify factors that brought about change in the past; 


2. identify factors that could bring about change in the future; 


3. separate what  is  relatively  certain  from what  is uncertain about 
the future; 


4. explore  the  range of ways  in which uncertainties  could play out 
(often  using  carefully  constructed  ‘stories’  or  ‘scenarios’  to  rest 
logic and communicate key messages); and 


5. identify what needs to be done now to prepare for later. 


This  should  include  the  development  of  “Roadmaps”  (plausible 
narratives) from the PRESENT to these possible FUTURES.  It also involves 
the  identification of “sign posts” which are  indicators of possible futures 
being  realised  such  as events, occurrences or observations  that  can be 
scanned from the real world.  It is also important to log the deliberations 
and discussions during the scenario construction process in the form of a 
“Decision Track”. 


Once constructed, the scenarios can then be used  in a “wind tunnel” or 
“test  beds”  approach  to  evaluate  and  refine  existing  or  proposed 
strategic plans, policies or decisions. 


Scenario planning  should  attempt  to  involve  the  key decision‐makers – 
the  ‘owners’  of  the  problem  (focal  question).    Meaningful  scenario 
planning will  be  enhanced  if  participants  can  bring  imagination,  expert 
knowledge, experience and  judgement  to  complement  their analysis of 
empirical data.  


Because  the  actual  scenario panning exercise normally  involves  a  small 
select group,  it  is  important that the scenarios are communicated to the 
wider  audience  of  stakeholders  so  that  they  too  can  benefit  from  the 
reflection  of  the  scenarios  and  their  consequences.    The  scenarios  can 
provide  a  useful  ‘hypothetical’  to  engage  stakeholders  about  the 
uncertainties of  the  future, especially  in  the context of a wider regional 
planning and visioning exercise. 
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East Coast Cluster –  
Population, demographics, economy 


East Coast Cluster 
6 coastal regional bodies, Rockhampton to Sydney 


Significant natural features: reefs, beaches, waterways, 
brigalow, rainforest 


5 of the 10 largest urban areas; greater than 42% of 
Australia’s population 


Fitzroy 
Population: 240,254    Area:   156,000 km2 
LG:  Central  Highlands,  Banana,  Gladstone, 
Rockhampton,  Woorabinda,  Livingstone,  Isaac, 
Maranoa, Western Downs 


Burnett Mary 
Population: 317,480     Area:   53,236 km2 
LG: Wide  Bay  Burnett  ROC  (Bundaberg,  Gympie, 
Cherbourg,  North  Burnett,  South  Burnett,  Fraser 
Coast), Gladstone, Sunshine Coast, Noosa 


South East Queensland 
Population: 3,047,450  Area:  23,239 km2 
LG:  SEQ Council of Mayors  (Brisbane, Gold Coast, 
Ipswich,  Logan,  Lockyer  Valley,  Moreton  Bay, 
Redland,  Scenic  Rim,  Somerset,  Sunshine  Coast, 
Noosa and Toowoomba) 


Northern Rivers (North Coast LLS) 
Population: 541,276   Area:  50,580 (32,287) km2 
LG: Northern  Region  ROC  (Ballina,  Byron,  Kyogle, 
Lismore,  Richmond  Valley  and  Tweed),  Clarence 
Valley,  Port  Macquarie  and  Hastings,  Kempsey, 
Nambucca,  Bellingen,  Coffs  Harbour,  Tenterfield, 
Guyra, Armidale Dumaresq, Uralla, Walcha 


Hunter‐Central Rivers (Hunter LLS) 
Population: 1,024,037  Area:  33,284 (33,118) km2 
LG:  Hunter  Coastal  Councils  (Dungog, Gloucester, 
Gosford,  Greater  Taree,  Great  Lakes,  Lake 
Macquarie,  Maitland,  Muswellbrook,  Newcastle, 
Port  Stephens,  Singleton,  Upper  Hunter,  Wyong, 
Cessnock) 


Hawkesbury‐Nepean (Greater Sydney LLS) 
Population: 4,415,164  Area:  23,121 (12,525) km2 
LG:  Cooks  River  Alliance  (Ashfield,  Bankstown, 
Canterbury,  Sydney,  Hurstville,  Marrickville, 
Strathfield and Rockdale), Sydney Coastal Councils 
Group  (Botany  Bay,  Hornsby,  Leichhardt,  Manly, 
Mosman,  North  Sydney,  Pittwater,  Randwick, 
Rockdale,  Sutherland,  Sydney,  Warringah, 
Waverley, Willoughby, Woollahra), Singleton, Blue 
Mountains, Gosford, Wollondilly, The Hills, Ku‐ring‐
gai,  Campbelltown,  Camden,  Liverpool,  Lithgow, 
Woolongong,  Wingecarribee,  Upper  Lachlan, 
Goulburn Mulwaree 
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Population characteristics 
 


   


Regions with capital cities have a relatively higher 
percentage of 20‐39 year olds and fewer people 
above 70 (Australian Bureau of Statistics 2011c). 


The Index of Relative Advantage and 
Disadvantage (ISRAD) summarises the 
economic and social conditions of 
people and households (Australian 
Bureau of Statistics 2011d), where 1 
represents high disadvantage, and 10 


represents high advantage.  


Populations are highly 
concentrated in the major 


centres (Australian Bureau of 
Statistics 2011c). 


Accessibility is highly varied, 
from major cities to very 
remote regions (Australian 
Bureau of Statistics 2011b). 
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Population projections 
The ABS provides estimates of  future population  growth based on  a  range of  assumptions  about  lifespan, 
rates of fertility and immigration, for all Australian states and territories (Australian Bureau of Statistics 2013). 
The  high  (A), medium  (B)  and  low  (C)  series  for  Queensland  and  NSW  were  used  to  estimate  regional 
population growth, based on the percentage of the state population in each region. The cluster population is 
estimated to increase from about  9.5 million people in 2012 to 12.5 million in 2031, and 16.7 million in 2061, 
under the medium range estimates.  


Under the medium scenario, the NSW population  is expected to grow by 25%  in 2031 and 57%  in 2061; the 
Queensland population by 41% in 2031 and more than double (103%) in 2061. 


 


Projected population in each region for the high, medium and low series for 2031 and 2061 
 (Australian Bureau of Statistics 2013) 


  2012  2031  2061 


    High  
(A) 


Medium 
(B) 


Low  
(C) 


High  
(A) 


Medium 
(B) 


Low  
(C) 


Fitzroy  240,254 360,270  338,983 319,498 582,873  486,952  415,689
Burnett Mary  317,480 476,073  447,944 422,195 770,228  643,475  549,305
South East 
Queensland 


3,047,450 4,569,760  4,299,752 4,052,594 7,393,317  6,176,625  5,272,707


Northern Rivers  541,267 687,278  676,311 668,338 936,719  850,182  802,270
Hunter‐Central 
Rivers 


1,024,037 1,300,278  1,279,530 1,264,445 1,772,201  1,608,480  1,517,835


Hawkesbury‐
Nepean 


4,415,164 5,606,182  5,516,726 5,451,687 7,640,893  6,935,005  6,544,186


Cluster Total  9,585,653 12,999,840  12,559,246 12,178,757 19,096,231  16,700,718  15,101,993
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Landuse
 


 


 


 


 


 


 


 


   


Landuse across the cluster is dominated by 
dryland grazing and agriculture, with large 
conservation areas surrounding Sydney, 
some islands and the hinterland. The 


percentage of land use for each region is 
shown in the graphs opposite.  


Australian National Landuse data (2011 
interim) (Australian Bureau of Agricultural 
and Resource Economics and Sciences 2011) 
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Agriculture


 


Persons employed in agriculture by sub‐sector (Australian Bureau of Statistics 2011c) 


Grazing and cropping from the  largest component of the agricultural workforce  in all regions, and almost all 
agricultural workers  in  Fitzroy. Nursery  and  floriculture production  is  relatively higher  in  the  capital  cities. 
Fishing is relatively higher in the centre of the cluster (Burnett Mary to Northern Rivers).  


The  value  of  agricultural  commodities  produced  (VCAP)  follows  a  similar  pattern,  although  cropping 
production  is relatively high  in Fitzroy compared with employment. Note  in the agriculture and employment 
sections,  any  reference  to Hawkesbury Nepean  includes  both  the Hawkesbury Nepean  and  Sydney Metro 
CMA areas as defined by the ABS (Australian Bureau of Statistics 2011a).  


 


Value of agricultural commodities produced 2010‐2011 (Australian Bureau of Statistics 2012) 
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Employment
Employment  by  industry  is  generally  similar  across  the  regions, with  a  large  proportion  of  the  employed 
population working in health, education, trade, manufacturing, construction, and professional services. Fitzroy 
and  Hunter  have  relatively  large mining  sectors.  SEQ  and  Hawkesbury‐Nepean  have  smaller mining  and 
agriculture sectors. The agriculture sector employs  relatively more people  in Burnett‐Mary, Northern Rivers 
and Fitzroy.  


 


Percentage of the workforce employed in employment sectors by region (Australian Bureau of Statistics 2011c) 


Industry  Fitzroy Burnett 
Mary 


South East 
Queensland 


Northern 
Rivers 


Hunter‐
Central 
Rivers 


Hawkesbury 
Nepean 


Agriculture, Forestry and Fishing  5628 8904 12121 10237  6241  8295
%  5.20 8.17 0.89 5.22  1.53  0.43


Total employed**  108,324 108,979 1,355,982 196,227  408,542  1,924,430
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Planning in New South Wales and Queensland  


 


New South Wales  Queensland 
Planning reform 


Planning reform has begun but is now uncertain. The 
Planning Bill 2013 was heavily amended by the upper 
house and returned to the lower house and has not been 
reconsidered.  
 


Planning reform is currently underway. The Draft Planning 
and Development Bill and Draft Planning and Environment 
Court Bill have been released for public comment prior to 
an expected introduction to Parliament in November 
2014. The associated Draft Planning and Development 
Regulation has not yet been released.  


Key  legislation 


Environmental Planning & Assessment Act 1979 
Environmental Planning and Assessment Regulation 2000  
Planning Bill 2013 (not passed) 
New coastal management legislation – stage 2 announced 
(2014) 


Sustainable Planning Act 2009 
Draft Planning and Development Bill 
Regional Planning Interests Act 2014 
Regional Planning Interests Regulation 2014 
Coastal Protection and Management Act 1995 


Planning purpose 


The overarching principle is ecologically sustainable 
development (previous); sustainable development 
(proposed). 


The fundamental purpose is to achieve prosperity, defined 
as balancing economic growth, environmental protection 
and community well‐being (Draft Planning Bill).  


Planning hierarchy 


Current hierarchy: 
State Environmental Planning Policies (including Regional 
Environmental Plans) 
Local Environmental Plans (LEP), Development Control 
Plans 
Proposed hierarchy: 
NSW Planning Policies (PPs) 
Regional Growth and Infrastructure Plans (RGPs) 


Subregional Delivery Plans (SDPs) 


Local Plans (LPs) 


Proposed hierarchy: 
(State Planning Regulatory Provisions) – to be removed 
State Planning Policy (single SPP) 
(Queensland Planning Provisions) – to be removed 
Regional Plan 
Local Planning Scheme 


Regional planning 


Far and Mid North Coast Regional Strategies to be 
combined into North Coast Regional Growth Plan 
Strategic Regional Land Use Plan – Upper Hunter 
Lower Hunter Regional Growth Plan (under development) 
Draft Central Coast Regional Growth and Infrastructure 
Plan (TBD) 
Draft Metropolitan Strategy for Sydney 


Fitzroy: The Central Queensland Regional Plan (2013) 
Burnett‐Mary: The Wide Bay Burnett Regional Plan (2011); 
review recently started.  
SEQ: The SEQ Regional Plan (2009); currently under 
review, expected 2015. 
 


Local Government planning 


Local Environmental Plans guide local government 
planning decisions through zoning and development 
controls. They are guided by the Standard Instrument LEP. 
Development Control Plans are not legally binding, but 
provide guidance to development proponents in regards 
to giving effect to other planning instruments.  


Planning schemes provide the basis for local government 
decisions, and are currently guided by the Queensland 
Planning Provisions, which provide standardisation for 
planning scheme provisions across Queensland while 
allowing for flexibility. The Planning Provisions will be 
removed under the proposed framework, although some 
components may be included in the Regulations.  
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Queensland 
Planning and Development Legislation 
Requirements for planning in Queensland are currently prescribed by the Sustainable Planning Act 2009 (SPA) and the 
Sustainable Planning Regulation 2009. The purpose of the SPA is to “seek to achieve ecological sustainability”. Following 
review  of  the  SPA,  a  draft  Planning  and  Development  Bill  has  been  prepared  for  consultation,  and  is  expected  to 
commence in 2015. The purpose of the new legislation is to “facilitate the prosperity of Queensland, by giving effect to 
a planning system that balances community wellbeing, economic growth and environmental protection.” The draft Bill is 
a  ‘skeleton  act’,  which  provides  the  overarching  framework,  while  the  detailed  benchmarks  and  mechanics  of 
implementation will  be  included  in  the  regulation.  The  draft  Bill  simplifies  the  planning  hierarchy,  removing  State 
Planning Regulatory Provisions and Queensland Planning Provisions as regulatory instruments.  


 
Queensland planning framework (adapted from the Cape York Regional Plan, Figure 2) (Queensland Government 2014a) 


The Queensland Plan 
The  Queensland  Plan  (Queensland  Government  2014b)  was  developed  by  the  state  government  with  community 
consultation  and  includes  nine  foundation  areas  –  education,  community,  regions,  economy,  health  and wellbeing, 
environment, people, infrastructure, governance. The Queensland Plan Bill 2014 gives effect to the plan by requiring all 
government  policies  and  local  government  corporate  plans  to  be  consistent  with  the  Queensland  Plan.  Local 
governments and the Premier must also provide annual reports on progress towards implementation of the Plan.  


State Planning Policy 
The State Planning Policy (Queensland Government 2013) identifies 16 state interests under 5 broad groups. These must 
be considered by  local government when preparing or amending  local planning schemes; by state government when 
designating land for community infrastructure, or preparing regional plans.  


Regional Planning Interests  
The Regional Planning Interests Act 2014 and Regional Planning Interests Regulation 2014 identify four areas of regional 
interest throughout Queensland: priority agricultural areas, priority  living areas, strategic cropping areas and strategic 
environmental areas.  


Regional Plans 
Regional plans identify state interests in land use and development, by evaluating and balancing competing interests in 
the regional context. Regional planning provides for coordinated responses to  issues across multiple  local government 
planning schemes within a region. The Central Queensland Regional Plan came  into effect  in October 2013. The Wide 
Bay Burnett and South East Queensland Regional Plans are currently under review, with the SEQ plan expected to be 
released in 2015.  


Local Government  
Local Government  plays  a major  role  in  local  planning  and  development.  It  operates as  an  arm  of  the Queensland 
Government and has been granted special powers and responsibilities through the SPA, the Local Government Act 2009 
and the City of Brisbane Act 2010. Key planning documents produced by local government include a 5‐yearly corporate 
plan  (including community engagement) and  the planning scheme. The planning scheme provides  the  framework  for 
managing  and  assessing  developments.  Planning  schemes  across Queensland  are  at  various  stages  of  development 
following council amalgamation and de‐amalgamation.  
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New South Wales 
Planning reform 
Planning reform has begun but is now uncertain. The Planning Bill 2013 was heavily amended by the upper house and 
returned to the lower house and has not been reconsidered. Given the possibility of significant changes to the Bill 
before it is reconsidered, the existing planning legislation (rather than the proposed Bill) is described below.  
Planning and Development Legislation – the Environmental Planning and Assessment Act 1979 
The Environmental Planning and Assessment Act 1979 (EPAA) sets out the plan‐making system in NSW. It seeks to: 
encourage environmental management and development that protects important resources, coordinate the 
development and economic uses of land and the provision of services and facilities and provide opportunity for public 
involvement and participation in environmental planning and assessment. The EPAA assists the coordination of 
responsibility for environmental planning between state and local levels of government by requiring LEPs to be 
prepared by local governments. 


State Environmental Planning Policies (SEPPs) 
SEPPs are statutory instruments that regulate land use and development. They are prepared by the state government, 
incorporating feedback from members of the public. SEPPs may be either state‐wide or region‐specific.  


Regional Growth Plans 
In  June 2014 the NSW Government released new draft regional boundaries  for NSW, which will provide the basis  for 
Regional Growth  and  Infrastructure  Plans. Existing Regional  Strategies  still  apply until  they  are  replaced by Regional 
Growth  and  Infrastructure  Plans.  Regional  Growth  and  Infrastructure  Plans  will  set  an  agreed  government  and 
community vision for the region and guide local government planning. 


Coastal Zone Management Plans 
Coastal  Zone Management  Plans  are  a  legislative  requirement  under  the NSW  Coastal  Protection Act  1979  (and  as 
amended in the Coastal Protection Amendment Act 2012). They can be gazetted by local government as statutory plans, 
giving their recommendations greater power. Coastal Zone Management Plans can address risks from coastal hazards as 
well as  threats  to coastal resources. A new Coastal Management Act  is being proposed as part of stage 2  reforms  to 
coastal management. 


Local Environmental Plans (LEPs) and Development Control Plans 
LEPs guide planning decisions for local government areas. They apply to either the whole or part of a local government 
area. Each LEP includes zones and objectives that indicate the primary intended use for that zone. LEPs list the types of 
development  within  each  zone  that  require  development  consent  or  that  are  prohibited.  Through  zoning  and 
development controls, LEPs allow local governments to supervise the ways in which land is used.  


Development control plans, prepared in accordance with the Environmental Planning and Assessment Act, are also used 
to help achieve the objectives of the local plan by providing specific, comprehensive requirements for certain types of 
development or locations. 


Integrated Regional Vulnerability Assessments 
Integrated Regional Vulnerability Assessment (IRVA) processes have been undertaken in several NSW regions to 
“develop a shared understanding among stakeholders of the likely vulnerability to climate change and stimulate action 
to plan adaptation” (OEH 2013). The IRVA process includes systems thinking, participatory engagement, understanding 
the constraints to adaptation and qualitative analysis supported by quantitative data. IRVA processes have been carried 
out in the Greater Sydney and North Coast regions of the East Coast Cluster in NSW.  
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Natural resource management  


History of regional NRM in Australia  


Regional  NRM  arrangements  were  introduced  in  Australia  from  the  1990s  (Table  1).  From  2001  onwards,  formal 
Commonwealth‐State  agreements  designated  community‐based  regional  bodies  to  engage  the  community  in  the 
development and  implementation of regional NRM plans. NRM plans were built around targets that formed the basis 
for investment in strategic actions from government, philanthropic, community and the private sectors.  


Table 1. A brief history of regional NRM arrangements in Australia 


Years  Program  Governance  Objectives 


1989‐
2008 


National Landcare 
Program – the ‘Decade 
of Landcare’  


Federal funding of local Landcare groups 
(part of NHT I & II from 1996) 


Raising awareness of land 
degradation; building social 
networks and partnerships 


1996‐ 
2001 


Natural Heritage Trust I  Federal funding of local Landcare, Bushcare 
and Rivercare groups 


Broader focus but still primarily a 
local delivery model 


00/01  – 
07/08 


NAPSWQ  Federal state agreements providing funding 
to regional NRM bodies for 21 at risk 
regions. 


Integrated Catchment Management 
(ICM) for salinity and water quality  


02/03  – 
07/08 


Natural Heritage Trust II  Formal agreements between federal and 
state; and between state and regional 
bodies (56 regions), based on accredited 
regional plans and investment strategies. 


A comprehensive, integrated 
response to conserve, repair and 
replenish Australia’s natural capital 
infrastructure 


08/09  – 
12/13 


Caring for our Country  Funding of specific projects, including Reef 
Rescue 


Emphasis on incentives and 
competitive tendering 


2013‐
2018 


Reef Program  Funding to NRM bodies through grants, 
industry bodies through partnerships  


Reef water quality and resilience to 
climate change  


2015 ‐   National Landcare 
Programme 


TBA  TBA 


 


There are currently 54 regional NRM bodies  in Australia  (Figure 1). The NRM bodies were created first on state  lines, 
then along catchment or bioregion boundaries. The exception is the new boundaries for the Local Land Services (LLS) of 
NSW, which largely follow local government boundaries.  


 
Figure 1. Current regional NRM boundaries (LLS boundaries shown for NSW) 
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NRM planning  


There are several elements that provide a common basis for NRM planning and implementation across Australia: 


 extensive collaboration and engagement with stakeholders in both planning and implementation activities 
 evidence‐based practice and use of research, best available knowledge and best practices 
 an ongoing and increasing need to respond to uncertainty in several forms  
 a focus on adaptive management, with monitoring and evaluation embedded within the planning cycle. 


Adaptive  planning  is  a  core  principle  listed  under  the  Queensland  Regional  NRM  Planning  Guidelines  (Queensland 
Regional NRM Groups Collective 2012) and  the Performance Standard  for LLS  (Natural Resources Commission 2014). 
Collaboration and effective  stakeholder engagement are  recognised as an essential component of both planning and 
implementation processes and are a requirement of funding provision (Australian Government 2012; Natural Resources 
Commission  2014;  Queensland  Regional  NRM  Groups  Collective  2012).  Properly  undertaken,  engagement  provides 
legitimacy  for  activities  undertaken  by  NRM  bodies,  and magnifies  the  extent  and  scope  of  activities  that  can  be 
undertaken. Adaptive management provides the basic framework for NRM planning and management in Australia.  


 


Queensland 


History 


There are 14  regional NRM bodies  in Queensland, operating under a variety of structures. Unlike  some other  states, 
including NSW, NRM bodies in Queensland do not have a statutory basis or a standard governance structure. They are 
community‐based, non‐statutory, not‐for‐profit organisations. Regional bodies were formalised from community groups 
and catchment management organisations in response to the requirements of the NHT II program, and have continued 
to provide regional NRM based on funding from federal and state governments, program partners and  investors. They 
have no ongoing  formal  responsibilities or  reporting  requirements under  state  legislation, and are  independent  from 
government.  


State organisation 


The Queensland regional bodies have formed a Regional Groups Collective (RGC), which is a peak body representing the 
interests of the 14 regional NRM group to improve delivery of NRM outcomes across the state. The regional bodies have 
also formed informal networks; for example, the Queensland Planners Network. 


Regional NRM plans 


Queensland  regional  bodies  developed  regional  NRM  plans  and  regional  investment  strategies  as  part  of  the 
requirements for accessing funding under NHT II. Various approaches have been taken to updating the plans across the 
state:  for example,  in  the East Coast Cluster, Fitzroy Basin Association has not updated  their plan, but  relied on Reef 
Rescue funding; the Burnett‐Mary Regional Group worked with the state government to develop an updated plan; while 
SEQ Catchments have updated  their plan every 5  years  to  align with  the  statutory  SEQ Regional Plan. Currently,  all 
regions are updating their plans or writing plan addendums to incorporate climate change adaptation and prioritise  


 


References 
Australian Government (2012) Stream 1 of the Regional Natural Resource Management Planning for Climate Change Fund Grant guidelines 2012–


13, Australian Government Department of Sustainability, Environment, Water, Population and Communities. 


Natural Resources Commission (2010) Our Functions and Structure. Natural Resources Commission, Sydney, New South Wales, viewed 19 August 
2013, <http://www.nrc.nsw.gov.au/AboutTheNRC/OurFunctionsAndStructure.aspx>. 


Natural Resources Commission (2014) A Performance Standard for Local Land Services Draft Version 0.3, Natural Resources Commission, NSW. 


Queensland Regional NRM Groups Collective (2012) Queensland Regional NRM Planning Guidelines, Queensland Regional NRM Groups Collective. 


 


   







Page 120 PLANNING PACKAGES


New South Wales 


History 


Catchment Management Authorities  (CMAs) were  established  in NSW  in 2004  through  the Catchment Management 
Authorities Act 2003. These 13 CMAs were established as statutory authorities, with boards reporting to the responsible 
minister. These CMAs replaced the previous 72 NRM committees. The Natural Resources Commission  (NRC) Act 2003 
established the NRC as a statutory independent body tasked with finding evidence‐based solutions to NRM problems.  


Local Land Services 


In 2014, 11 Local Land Services  (LLS) commenced operations, comprising the  former CMAs, Livestock Health and Pest 
Authority,  and  the  biosecurity  and  emergency management  functions  from NSW Department  of  Primary  Industries. 
Under the Local Land Services Act 2013, LLS are responsible for ‘for management and delivery of  local  land services  in 
the  social,  economic  and  environmental  interests  of  the  State’.  Funding  for  LLS  comes  from  the  federal  and  state 
governments,  the  charging  of  rates  and  levies  of  landholders,  and  individual  fee  for  service  arrangements.  The 
investment of  these  funds  is  to  ‘deliver practice  landscape management outcomes  that reflect regional priorities and 
provide a triple bottom line return on investment (Natural Resources Commission 2014). While the former CMAs were 
established along catchment boundaries, the LLS largely follow local government boundaries.  


Oversight of the LLS is by an independent local board of 7 members, 4 of whom are appointed by the government, and 3 
of whom are elected by the ratepayers in each region (Western LLS is an exception, having 5 government‐appointed and 
4  elected  board members).  The  Chair  of  each  board  sites  on  the  state‐wide  Board  of  Chairs,  which  has  its  own 
independent Chair, and reports to the Minster.  


The Natural Resources Commission 


The Natural Resources Commission (NRC) was established under the Natural Resources Commission Act 2003 to provide 
the NSW Government with independent advice on managing natural resources. The NRC advises the Minister on what is 
working, what needs  improving  and how NRM  is  tracking against  their policies  and  targets. The NRC  also promotes 
improvements  in performance, governance and accountability and oversees their  implementation  in regional planning 
(Natural Resources Commission 2010). The NRC prepares the performance standard for regional NRM bodies (Natural 
Resources Commission 2014) and performs reviews and audits of the performance of NRM bodies.  


Strategic Plans 


A State Strategic Plan, effective for 10 years, will be prepared by the Local Land Services Board of Chairs. It will focus on 
triple bottom  line outcomes and set the vision and priorities that will guide the development of  local  land services. A 
Local  Strategic  Plan  will  be  developed  by  each  regional  LLS,  effective  for  5  years.  Until  Local  Strategic  Plans  are 
developed, LLS will continue  implementing  the existing Catchment Action Plans. All  regions  in NSW  recently updated 
their Catchment Action Plans, with final versions approved in 2012‐2013. 


 


Figure 1. NSW regional NRM arrangements 
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Disaster and emergency management  


Disaster:  A  serious  disruption  to  a  community,  caused  by  the  impact  of  an  event  that  requires  a  significant 
coordinated response by the State and other entities to help the community to recover. 


Disaster management  is  about managing  the  potential  adverse  effects  of  an  event  and  includes  arrangements  for 
mitigating, preventing, preparing for, responding to and recovering from a disaster, as defined below. 


 Prevention: The  taking of preventative measures  to  reduce  the  likelihood of  an event occurring or,  if  an event 
occurs, to reduce the severity of the event.  


 Preparedness: The taking of preparatory measures to ensure that, if an event occurs, communities, resources and 
services are able to cope with the effects of the event.  


 Response: Responding to an event to ensure that its effects are minimised and that persons affected by the event 
are given immediate relief and support.  


 Recovery:  Actions  that  support  disaster‐affected  communities  in  the  reconstruction  of  infrastructure,  the 
restoration of emotional, social, economic and environmental wellbeing. 


The National Approach to Managing Disasters 


In Australia,  the Commonwealth Government does not have  the constitutional power  to play a direct  role  in disaster 
management. Instead, the primary responsibility for emergency management falls to the local and state governments, 
and the Commonwealth Government provides support for the States in the form of coordination and resources in cases 
of major disasters, and support for the development of each State’s disaster management capacity.  


The Australian Government  provides  funding  to  help  pay  for  natural  disaster  relief  and  recovery  costs  through  the 
Natural Disaster Relief and Recovery Arrangements (NDRRA). A State or Territory may claim NDRRA funding if a natural 
disaster occurs  for which  state  relief and  recovery expenditure exceeds agreed  thresholds  (Australian Government – 
Attorney‐General’s Department 2011). Table 1 lists the disasters which the NDRRA does and does not apply to. 


Disasters which the NDRRA applies to   Disasters which the NDRRA does not apply to 


 Bushfire 
 Earthquake 
 Flood 
 Storm 
 Cyclone 


 Storm surge 
 Landslide 
 Tsunami 
 Meteorite strike 
 Tornado  


 Drought 
 Frost 
 Heatwave 
 Epidemic 


 Disasters resulting from:  
 poor environmental planning 
 commercial development 
 personal intervention (other 
than arson) 


Table 1. Disasters applicable to the NDRRA (Australian Government – Attorney‐General’s Department 2011). 


Additionally,  in  2011,  the  Council  of  Australian  Governments  (COAG)  endorsed  the  National  Strategy  for  Disaster 
Resilience,  which  recognises  that  a  national,  coordinated  and  cooperative  effort  is  needed  to  enhance  Australia’s 
capacity to prepare for, withstand and recover from disasters. The Strategy provides guidance on disaster management 
to  the  Federal,  State and  Local Governments as well as business and  community  leaders.  It  recognises  that disaster 
resilience  cannot be  sustained by  governments  alone  and  that  responsibilities must  also be  shared with  individuals, 
households, businesses and communities if successful outcomes are to be achieved. 


State Emergency Services 


The State Emergency Service (SES) is a national organisation of volunteers that assists the community in emergency and 
rescue  service  (NSW  State  Emergency  Service  2013).  There  are  229  units  located  throughout  NSW,  comprising 
approximately 10,000 volunteer members and over 300 units in Queensland. The SES is the primary responder for flood 
and  storm  events,  and  also provide  the majority of  general  rescue  effort  in  rural  areas.  This  includes  road  accident 
rescue, vertical rescue, bush search and rescue, evidence searches, emergency traffic management, urban search and 
rescue and community education. The SES also assists other emergency services, including the state Police forces, Rural 
Fire Services, Fire and Rescue and ambulance services.    
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New South Wales 


In NSW, disaster management arrangements are based on the State Emergency and Rescue Management  (SERM) Act 
1989, which  requires  (Ministry  for  Police  and  Emergency  Services  2012; Ministry  for  Police  and  Emergency  Services 
2013): 


 The  establishment  of  the  State  Emergency Management  Plan  (EMPLAN)  to  detail  emergency  preparedness, 
response and recovery arrangements for NSW to ensure coordinated response to emergencies by all agencies.  


 The  preparation  of  Regional  Emergency Management  Plans,  and  subordinate  plans  to  ensure  coordinated 
responses to emergencies. 


 The  establishment  of  EM  Committees  at  State,  Regional  and  Local  Government  Levels,  which  comprise 
representatives of emergency services organisations, government agencies and welfare services. 


 Convening of the State Disasters Council to advise on emergency EM matters at the request of the Minister. 


EMPLAN  is  the  key  element  of  emergency  planning  in  NSW.  The  NSW  EMPLAN  places  responsibility  for  disaster 
preparedness, response and recovery primarily at the local level, unless insufficient resources are available at the local 
level. In such a circumstance, local agencies are augmented by those at the regional level, and by the state level, where 
district agencies are still unable to cope (Ministry for Police and Emergency Services 2012). EMPLANs identify, for each 
type of emergency, the combat agency primarily responsible for controlling emergency response; specify the tasks to be 
performed by all agencies in the event of an emergency; and specify the responsibilities of the Minister, the State, the 
District or Local Emergency Operations Controllers (Ministry for Police and Emergency Services 2013).  


In addition to the EMPLAN, Regional Emergency Management Plans are being developed to replace the previous District 
Emergency Management Plans. Regional EMPLANs are developed to ensure a coordinated response by all agencies that 
have responsibilities and roles  in emergencies, and guide the coordination of other agencies  in supporting the combat 
agencies. Additionally, sub‐plans are prepared for specific hazards and supporting plans are prepared to provide support 
and assistance to combat agencies (Ministry for Police and Emergency Services 2012; Ministry for Police and Emergency 
Services 2013).  


Local land services 


Local  Land Services  (LLS) provide emergency  support  services where agriculture and animals are  impacted,  including 
natural disasters such as flood, bushfire, drought and biosecurity events involving plants, animals and pest insects such 
as locust plagues. LLS also work with landholders to improve their capacity to plan, prepare, respond and recover from 
disasters and emergencies.  


Regional Disaster Plans 


Emergency management regions have been established throughout NSW along with a Region Emergency Management 
Committee.  The  regions  in  the  cluster  are  North  Coast,  Hunter‐Central  Coast,  Sydney  Metropolitan,  North  West 
Metropolitan and South West Metropolitan. Regional emergency management plans in the cluster include the Georges 
River District Disaster Plan, Lucas Heights  sub‐plans, Hunter Central Coast District Disaster Plan,  Interim Plan  ‐ North 
Coast Regional Emergency Management Plan, Hawkesbury‐Nepean Flood Emergency sub plan.  


Disaster Recovery 


The  recovery phase of disaster management  is often complex and costly,  involving a wide array of groups. NSW EM 
arrangements emphasise the early commencement of recovery activity and community and stakeholder engagement. 
Following an emergency, an  Initial  Impact Assessment  is  completed. Recovery Plans  (prepared  in advance as part of 
planning  processes)  and  the  results  of  Initial  Impact  Assessments  for  the  basis  for  detailed  recovery  action  plans 
prepared following an emergency or disaster (Ministry for Police and Emergency Services 2012). 


Emergency Management Committees at all  levels are  responsible  for  recovery planning. The State Disasters Council, 
established under the SERM Act  includes a State Emergency Recovery Controller. A recovery operation aims, as far as 
possible, to assist the community to manage its own recovery (Ministry for Police and Emergency Services 2012).  







Page 123PLANNING PACKAGES


Queensland 


In Queensland, disaster management arrangements are based on a  tiered structure  that recognises  four  levels:  local, 
disaster district, state and national levels (Figure 1). The Disaster Management Act 2003, which was reviewed in 2009, 
forms the legislative basis for disaster management activities within all levels of government in Queensland. In addition, 
several other key documents set out the State’s approach to disaster management under the legislative responsibilities 
of the Act, including the State Disaster Management Plan (Queensland Government, 2013), the Queensland Strategy for 
Disaster  Resilience  (Queensland  Government  2014),  Disaster Management  Strategic  Policy  Framework  (Queensland 
Government,  2010),  State‐Wide  Community,  Economic  and  Environmental  Recovery  and  Reconstruction  Plan 
(Queensland Government 2011), and recovery plans developed  for specific disasters  (e.g. the Queensland 2013 Flood 
Recovery Plan). Collectively, these documents describe:  


 the State’s long term disaster management strategies 
 the disaster management organisational structure 
 procedures for mitigating and responding to disasters 
 guidance to build disaster resilience 
 guidance for community recovery 
 guidance regarding the responsibilities of agencies at the district and local levels.  


A series of guidelines also exists, including the Queensland Local Disaster Management Guidelines, Queensland District 
Diasaster Management Guidelines, Queensland Recovery Guideline and Queensland Evacuation Guideline.  


 


 
Figure 1. Organisational Structure of Disaster Management in Queensland 


District Disaster Management Plans have been prepared  for Brisbane, Bundaberg, Gladstone, Gympie, Maryborough, 
Rockhampton, Sunshine Coast, Logan, Gold Coast, Ipswich and Toowoomba. Local disaster management plans have also 
been prepared under the Act for most local governments in Queensland.  


Queensland’s disaster management arrangements are structured with disaster management groups (local, district and 
state) responsible for planning and implementation of measures to prevent, prepare for, respond to and recover from 
disasters;  coordination  centres  (local,  district  and  state)  that  support  these  groups  in  coordination  for  disaster 
operations; state government functional agencies; and state government threat‐specific agencies.  
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Recovery operations are  largely  led by the state government, but a Local Disaster Management Group may appoint a 
Local  Recovery  Coordinator.  There  are  several  elements  of  recovery,  each  managed  by  a  different  government 
department. These are: 
 Human and social: Department of Communities, Child Safety and Disability Services 
 Roads and transport: Department of Transport and Main Roads 
 Building: Department of Housing and Public works 
 Environmental: Department of Environment and Heritage Protection 
 Economic: Department of State Development, Infrastructure and Planning 
 Telecommunications: telecommunications providers 
 Energy infrastructure, water and sewerage supply: Department of Energy and Water Supply 
 Reconstruction monitoring: Queensland Reconstruction Authority 
 Recovery coordination and monitoring: Department of Local Government, Community Recovery and Resilience. 


Special Cases 


Disasters  can  occur  in  a  number  of  ways  besides  those  generated  by  extreme  climatic  events.  Financial  crises, 
pandemics,  agricultural  diseases  and  the  loss  of  environmental  assets  can  also  undermine  the  social  and  economic 
structure of a region to the extent where a significant coordinated resonse is required to help the comminity to recover. 
Terrorism,  shipwrecks,  aircrashes  or  the  release  of  toxic  chemicals may  present  situations  that  require  specialised 
responses. In these instances, the authority for the management of a disaster may be transfered to a better equipped or 
more informed agency. During these events, the Local and District DMG’s may be called upon to support the responding 
agencies. 


Risk assessment 


The  Queensland  Government  has  also  commissioned  the  2012  State‐wide  Natural  Disaster  Risk  Assessment  (Risk 
Frontiers, 2011). The Risk Assessment describes  the historical  impacts of natural disasters  in Queensland up  to 2011. 
Tropical cyclones  (including storm surge) and flooding are the most damaging natural hazards, and account  for about 
72% of building damage and 95% of fatalities for the period 1900‐2011. Under one climate change scenario, the average 
damage cost of flooding in Brisbane could rise from $33m a year to $94m a year by 2050. 
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Social licence to farm
Population increase
Extreme weather events
Water availability – potable
Change in biodiversity
Consumerism increasing – has become a 
social value
Energy – carbon based industries more 
extraction of coal, gas etc – cf switch to 
renewables
Communication technologies – various 
applications e.g. disasters, environmental 
monitoring
Population growth
Urbanisation
Ageing population – needs resources
Global economic system – increasing 
connectivity, instability, increasing power of 
global companies
Renewable energy technologies – cheaper, 
higher use in future, supply chain/ infrastructure
Food security and demand – increased 
pressure on resources (global and national)
Increased coastal development (national)
Warmer heatwaves (global)
Political unrest eg wars, terrorism -> 
decreased funds, increased migration and 
population increase (global, national, regional)
Ongoing decline in biodiversity
Improved information availability and 
sharing
Impact of climate change on species -> 
geographic location and range
Economic growth given greater priority 
than environmental protection (national)
Majority of people within high populous 
countries become ‘middle class’ and 
increased consumers (global)
water security (increased demand and 
decreased supply)
increase CO2


increasing population
eucalypt dieback
biodiversity loss and ecosystem change – 
weeds ecotones etc
food security
sea level rise
storm surge
floods
tension over water
bushfire
GM


Biosecurity (fire ants, hive beetle)
Change of government policy
Information – mistrust institutions, use of 
social media, source of truth
Social – community support for action on 
climate change (local -> global)
Improved awareness of NRM in community
Climate adaptation is prioritised
Bipartisan support for climate change 
(global)
Internationally agreed mitigation targets 
(global-> national)
Decreased demand for coal and gas
Geopolitical tensions
Community support for NRM
loss of pollinators
Increasing inequality
Vulnerable populations
Energy security and balance
Mental illness
Green economy


Meteor strike or global cataclysm / 
pandemic
Ocean currents affected by sea 
temperature change
Artificial intelligence takes over
Discovery or research investment in 
alternative energy
New biosecurity threats to keystone 
species (national/ local)
New technologies for carbon capture 
(national)
Improved restoration technology
Stress / fear / paranoia
Governance
Stewardship (increase)
Economic instability
Maturing approach to NRM
prospering tourism


IDENTIFICATION AND 
CLASSIFICATION OF DRIVERS 
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Loss of high value agricultural land 
(intensifies)


Land use intensification


Change in land use and management


Demographic change


Ocean acidification


Internal displacement (climate disasters)


Carbon credits drive emission reduction


Increasing disaster costs + frequency + 
severity


Loss of ecological resilience – continued 
decline in environmental condition


Major vegetation clearing


Longer fire season (regional)


Shifting demographics


Infrastructure damage


health


Consumer requirements for food


Increase in climate variability


Extreme climate disasters – tourism, 
risk in urban development, transport, 
agriculture


Emergence of carbon farming as viable 
economic activity (global, national)


Series of natural disasters (eg drought) 
-> shock people out of complacency 
(global, national, regional and local)


More dependent population (regional 
and national)


New modes of transport -> decreased 
fuel consumption, decreased landuse 
for transport, increased public transport 
(regional, local)


Settlement patterns


Disease


Increasing philanthropy


Urban heat island effect


Social values


Fall of current political system (taken 
over by Fonterra)


Global viral pandemic (zombies)


Conflict – unknown importance based 
on location


Constraints on agricultural nutrient 
supply


Biotech – economy, energy


Remote sensing technology


Robotic technology – ecosystems, 
invasives control, economy


LO
W


Gimmicks for NRM outcomes (apps, 
webinars)


Australian debt reduction strategies


Rise of celebrity cult worship industry: in 
rocks we trust


Environmental markets – water offsets


Refugees


Increased technology for NRM 
monitoring eg LIDAR


Economic decentralisation 
(increasing IT infrastructure etc)


Sea level rise (global)


Political will – legislative change,  
policy change


Lack of peak oil (global)


Lower birth rate / higher death rate 
(war, disaster, disease) -> decreasing 
population (global, national, 
 regional, local)


Streamlining of government across  
all scales (global, national, regional and 
local) -> decreased spending  
on bureaucracy, increased funding for 
action


Free love


Text colours relate to responses made by different small groups participating in workshop
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DRIVERS LIKELY TRENDS POSSIBLE SHOCKS AND SURPRISES


Regional conflict (SE Asia, Australia)


E.g. climate refugees


Increase in conflict -> immigration to 
Australia from flooded islands.


Increased pressure on natural resources: 
water, soil, forests etc.


Increased political tensions


Increasing conflicts due to a lack or scramble 
for natural resources


Regional partnerships develop out of 
crises or due to a catalytic crisis of regional 
proportions


New biosecurity threat to keystone species More diseases and weeds infestation and 
spread leading to ecosystem change


GMOs create unknown negative effects


Free trade increases import of pests


Increasing use of chemicals


Proliferation of a pest wiping out an 
important food crop


Loss of key service e.g. such as mangroves 
resulting in collapse of fisheries


Impact on pollinating species


Artificial intelligence taking over information 
systems


More efficient ecosystem management


Loss of employment opportunities


Over-reliance leads to massive loss of 
information and knowledge


Lack of governance to deliver NRM Less support for and interest in NRM


Loss of biodiversity and ecosystem services


Food shortages


Water shortages


Economic recession


Community uprising


Anarchy


The decline in ecosystem services is more 
rapid than predicted


An amazing, solution oriented, green 
politician is elected


Climate disasters


Increase infrequency and severity of climate 
impacts –disasters


Increasing extreme events = infrastructure 
and social costs


Improved EM plans, disaster coordination


Demographic shift- impact on regional 
economies


Shift from recovery funding to preparation 
investment


Increase in mental health issues


Change in land tenure ownership- private/
rental


Global action on climate change (achieve 
targets)


Dramatic change in global currents


Dramatic shift in trends eg dramatic sea level 
rise


The unexpected becomes the norm (e.g., ten 
year drought)


Insurance costs force relocation


Two tier social system-economically 
vulnerable can’t protect themselves (e.g. by 
relocation or insurance). 


New technology for carbon capture Increased soil carbon contents as a result 
of agro-ecological practices eg holistic 
management


Politicians grasp at new technologies and 
don’t address the issues


Technology works


Apathy towards environment e.g. trees


Dramatic reversal of climate change


UNPACKING  
OF KEY DRIVERS 
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DRIVERS LIKELY TRENDS POSSIBLE SHOCKS AND SURPRISES


Change in ocean currents  
(affected by sea temperature)


Global ocean currents stop due to cold 
water input


Conflicts arise over ‘new’ ocean tenure


Infusing of cold water from glacial melt


Southern oscillation is affected


Collapse or other effect on fisheries


Green economy (increase) Shift to renewable resources- not happening 
locally


Local food systems continue to develop and 
grow


More farmers using agro-ecological methods 
and direct marketing


Strong move to a green economy


Internationally agreed mitigation targets Increasing global governance


New technology


Larger ability of Australians to compete in 
engineering markets-geopolitical fallout 
implications


Australia gets its act together


Shock to the coal industry


Huge implication for Australia trade


Australian ability to teach  other countries to 
develop technologies to meet targets.


Discovery of  rival  alternative  
energy source


Price and viability of renewables increases


Increase in cheap production- capacity to 
sustain increasing consumption patterns


Delivery networks and infrastructure need 
changes


New types of jobs


Fusion changes everything


Technology change of energy source has 
even worse consequences for environment


Disaster related to new energy source


Increasing use of robot rangers –  
robot solutions to NRM conundrums


Shift in workforce skill set – highly skilled 
labour


Increased efficiencies


Reduced human error


Loss of connection to country


Decline in capacity building


Increased ability to detect environmental 
problems


Increased ability to monitor resources/ 
communities and moving populations and 
respond


Increased ability to monitor and shoot 
invasive species


Increased compliance because robots are 
used for enforcements


Improved management of some intractable 
issues (e.g., remote weed management)


Change in employment  unskilled (many)  
to skilled (few)


Better monitoring to support the technology


-overwhelming success


Adaptive intelligence


Major energy crisis-reduced viability


Malfunctioning technology and influences of 
extreme weather events-increase $


Reliance on system


New application for technologies some with 
negative consequences


Mechanism may not be able to disseminate 
potential impacts on beneficial species. 


Costs limits implementation


Technology more applicable to production 
of NRM
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DRIVERS LIKELY TRENDS POSSIBLE SHOCKS AND SURPRISES


Maturing approach to NRM (community 
support and NRM strategies)


(more effective and mature management of 
environment – community values, improved 
practice, certainty of investment)


More community and government 
ownership for environmental protection


Better outcomes – sustained ecosystem 
services


Long term financial commitment to allow 
outcomes to be achieved


Ecological accounting and reporting that 
recognises true value of environment – 
needs better methodologies


NRM integration into mainstream business


Improved valuation of natural assets and 
ecosystem services


Impact on economic development and 
perceptions around it


Changes in development techniques and 
patterns  


Increase in volunteerism


Underlying climate shift undermines the 
confidence that we can manage the system


Land use conflicts and competing priorities 
e.g. water for agriculture or environment


International market in biodiversity credits


Dramatic shift in community attitude- 
positive and negative


Recovery of ecosystems at broad scale


Cat free Australia


Increasing land use conflict


Divided society


Economic and cost of living issues


Reduction in demand for Australian coal Reduced economic growth (short term) in oz


New opportunities for technology to fill gaps 
(Oz)


Economic impacts in customer countries 
(e.g. China) creates shifts on energy mix- 
global benefit in emissions


Demographic shift (mining towns less viable)


Demand increases for five years and then 
collapses


Frenzy of infrastructure that nobody uses 
later


Support industry collapse or shift towards 
renewables


Need to retool people working in mines


Social problems as a result of unemployment


Diversification in energy technology


Global ETS activities


Shift in profits from coal- alternatives


Increase in coal usage in Australia


Reduction in NRM investment


National economic and social shifts


Decrease in review from mining operations


Reliance on foreign supply


Alternative uses for coal


New markets fill gap e.g., India for China


Mining areas rehabilitated for other land use 
(e.g., biodiversity, agriculture/carbon price 
further reduce demand.)


somebody finds a massive coal store


NRM has an opportunity to rehabilitate 
mining holes


Queensland government goes broke due to 
loss of revenue


Negative economic and social shift


Coal industry collapse


Transition of coal mining regions-tourism 
and ecotourism


Increased unemployment


Steam powered public transport







Page 130 PLANNING PACKAGES


DRIVERS LIKELY TRENDS POSSIBLE SHOCKS AND SURPRISES


Community focus on climate change and 
bipartisan support driving action


Impacts (driver) create concern / fear


Social media (driver) builds a campaign


Increasing pressure on politicians and 
decision makers to enact policy


More constructed solution – seawalls etc.


New building standards (e.g. flood zones etc.)


Carbon pricing


Increasing cynicism of population of 
government policies


Good for the shade cloth industry


Increasing local action by communities on 
climate change


Greater use of alternative communication 
channels to disseminate information


Greater focus on local and personal impacts 
and costs.


Another global economic crisis


Loss of an icon eg Great Barrier Reef


Climate impacts less severe than projected


People vote for a government that supports 
climate change action


Global climate action


Inequity in costs and benefits from climate 
action and people suffer


Energy security and balance (supply and 
demand – how to respond)


Increase in global demand (population + 
increased affluence)


Mixture – diversification including “dirty” 
energy: shale oil, tar sands, coal; and 
“renewable”: biofuel and solar, wind etc.


Potential land use conflicts


Trade-off: cost / impact


Continued reduction in demand


Increase in cost due to reduced demand


Growing reliance on renewables


Energy storage technology improvement


Instant charging batteries


Deprivatisation of electricity assets and 
infrastructure


Grid asset renewal and maintenance  
not viable


Potential shift to nuclear


Carbon pricing – global


Unacceptable environmental impacts eg 
China – air pollution


Unacceptable choice – energy, plastics and 
other material use


Global shifting of resources and energy


Limitless global mobility and accelerated 
globalisation


Viable fusion power


Eco terrorism


Discovery of viable alternative energy source 
e.g. solar/home storage , hydrogen fuel cells


Recued demand for formal energy


Perverse  impact on people that don’t have 
the disposable income to exploit technology 
–they face higher energy costs


As alternative technologies become more 
cost competitive uptake would increase. 


Unknown health impacts


Public safety risks due to shabby installations


Broad scale application not effective in 
meeting outcomes-loss of public trust


Government could mandate use of new 
technology


Text colours relate to responses made by different small groups participating in workshop
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Global Australia East Coast Cluster


Overall


 


Focus on adaptation as a reactive 
solution. Lack of investment in 
mitigation could mean that greater 
adaptive responses will be required. 
Inevitable loos in biodiversity and 
habitat.


Widespread concern over climate 
change impacts on people


Global economy 


Focus on adaptation as a reactive 
solution. Lack of investment in 
mitigation could mean that greater 
adaptive responses will be required. 
Inevitable loos in biodiversity and 
habitat.


NRM unimportant consideration in 
decision making and funding 


Focus on adaptation as a reactive 
solution. Lack of investment in 
mitigation could mean that greater 
adaptive responses will be required. 
Inevitable loos in biodiversity and 
habitat.


Demography There will be losses – climate 
refugees


World population growing 


Lack of education for women in 
global south/opportunities/ services 


Some demographic shift due to 
emerge or disappearing industries


Ageing population


Vulnerable people increase


Reducing birth rate?


Some demographic shift due to 
emerging or disappearing industries


Ageing population and sense of 
vulnerability 


Environmental 
change


Cumulative degradation at a global 
scale. Increased temperatures, sea 
level change locked in


Sea level rise threatening people 


Regular extreme events


 Changes in ecosystems not as 
apparent


Unpredictable, likely to undergo 
degradation as not the focus of 
investment


Sea level rise threatening people 


Regular extreme events


 Changes in ecosystems not as 
apparent


Unpredictable, likely to undergo 
degradation as not the focus of 
investment


Significant impacts from climate 
change events in region


Changes in ecosystems not readily 
apparent in region 


Economy Shift in global economic balance – 
need to support emerging nations


Actions are for economic reasons 


New economic opportunities 
in applying new technologies + 
engineering. Some industries will 
become redundant 


Uranium takes over from coal as our 
major export 


Insurance unaffordable, focus on 
economic concerns and what 
climate change means for Australian 
economy 


New economic opportunities 
in applying new technologies + 
engineering. Some industries will 
become redundant 


Uranium takes over from coal as  
our major export


SCENARIO: 
ANTHROPOCENTRIC
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Global Australia East Coast Cluster


Technology and 
science


Technology transfer + 
environmental investment


Capturing emissions at power 
stations


Focus on engineering solutions 
to carbon storage, reductions and 
adaption 


Reliance on engineering solutions – 
sea walls, carbon capture 


Capturing emissions at power 
stations


Focus on engineering solutions 
to carbon storage, reductions and 
adaption


Focus on solutions that support 
continued resource use (e.g. coal or 
nuclear)


Reliance on engineering solutions – 
sea walls, carbon capture


Governance and (geo)
politics


Setting targets, sanctions and 
incentives for emerging countries


See overall. Worldwide agreement 
on action and concern for 
humankind 


Community concern on climate 
impacts drives political action


Top down governance as a result – 
agreed projections and sea level rise 
engineering standards 


Community concern on climate 
impacts drives political action


Top down governance as a result – 
agreed projections and sea level rise 
engineering standards


Attitudes and values Action on climate change but not 
necessarily focused on conservation 
– “direct action” thinking


See overall.


Focus + concern overwhelming on 
impacts on people 


Risks are recognized and need for 
action. Focus on economic “quick 
fix” solution to protect their interests. 
Reliance on engineering solutions


Risks are recognized and need for 
action. Focus on economic “quick 
fix” solution to protect their interests. 
Reliance on engineering solutions
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Future East Coast ‐ Creating the scenarios 
In traditional planning, we create a vision of a desired future, and create a plan for how to get there from the current 
state and predicted trajectory. However, when there is a high degree of uncertainty about the future, it can be useful 
to consider a number of alternative, plausible futures and evaluate plans and policies in light of those futures [1]. 


Plausible alternative futures can be developed by considering major drivers of change, and the impacts that these 
drivers may have on current trends associated with important themes and issues. The most significant drivers of 
change for the future of NRM planning for climate change were identified in the first scenario planning workshop by 
participants. Two were voted as being the most significant: 


Maturing approach to NRM 
Community driven climate change action 


The drivers can be shown on two axes displaying a range of possible outcomes (Figure 1). The x axis describes a 
maturing approach to NRM, and ranges from an immature to a mature approach. The y axis describes the degree of 
community driven climate change action, and ranges from inaction to transformative action. Four quadrants can be 
seen in Figure 1, equating to low and high levels of each of the drivers of concern. The two that were selected for the 
development of more detailed possible futures are: ‘Anthropocentric’ and ‘New paradigm’.  


 


Box 1: The problem with uncertainty 


Uncertainties about the future are a primary obstacle to planning for the future. While trends provide some 
indication of how issues might develop in the future, they are not guaranteed. The unforeseen has shaped our 
recent development in ways that could not be imagined twenty years ago. For example, the World Wide Web saw its 
first web site go online in 1991. The impact of technological advances such as gene therapy, GPS, DVDs, cloning, 
commercial space flights and mobile phones were yet to be realised. Social, political and economic events created 
sweeping changes across the world. Communism in Europe collapsed, as did apartheid in South Africa; the 
development of participatory governance occurred over this period; GFCs and 9/11 were not foreseen; while the 
Boxing Day Tsunami and Hurricane Katrina reminded us of the surprises nature can still provide. Planning for the 
future requires the flexibility and resources to respond effectively to the uncertainties that will continue to drive 
change in the future. 
   


Figure 1. Axes showing variations in the most significant drivers of change, and the four possible scenarios. 


New paradigm: a high level of 
community climate change 
action, which in turn drives 


bipartisan political support and 
efforts at all scales to tackle 
climate change, with climate 
change action hand‐in‐hand 


with increased focus on NRM, 
manifest through increased 


community concern and action, 
as well as improved 


institutional and governance 
arrangements. 


Anthropocentric: a high 
level of community 
climate change action, 
which in turn drives 
bipartisan political 
support and efforts at all 
scales to tackle climate 
change, with action 
heavily focused on 
human impacts, and 
little concern for or 
investment in NRM. 
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Current climate 


The East Coast Cluster is predominantly sub‐tropical, with the 
northern regions experiencing some tropical conditions and the 
southern regions some temperate conditions1. Mean 
temperatures in the East Coast North vary from around 15C in 
July to 26C in January, with minimums in July of about 8C and 
maximums in January of around 33C (Table 1). In the East Coast 
South, mean temperatures vary from 10C to 22C, and minimum 
and maximum temperatures from 4C  to 28C [2]. The whole 
cluster experiences greater rainfall in summer than winter, 
although the difference is less pronounced in East Coast South due 
to greater temperate and less tropical influences (Figure 1). 


 


 


 


 


 Figure 1 Rainfall and monthly mean temperature (minimum, mean and maximum) for East Coast North (a) and East 
Coast South (b) for 1966‐2005. Ann Tmean is the annual average of mean temperature (21.4°C for ECN and 
16.3°C for ECS). Data are from Australian Water Availability Program.  
 


 


 


   


                                                            
1 All information in ‘Current climate’ and ‘Climate projections’ sections sourced from [3] unless otherwise indicated. 


Table 1. Average summer 
and winter temperatures in 
East Coast North and South. 


East Coast 


South North 


Average July minimum  4  8 


July daily mean  10  15 


January daily mean  22  26 


Average January maximum  28  33 
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Climate projections 


 


Models and RCPs 


 The climate projections are based on a set of 40 global 
climate models (GCMs), complemented by regional modelling 
and statistical downscaling. The projections are based on four 
Representative Concentration Pathways (RCPs), which 
represent future trajectories of greenhouse gases.  


 RCP 8.5 ‐ high emission scenario 
 RCP 4.5 ‐ intermediate scenarios with moderate 


emission reductions 
 RCP 2.6 ‐ low emissions from significant global 


emission reductions.  


 


 Temperature 


Temperatures increased across the cluster by about 0.8C  in the south 
and 1C  in the north between 1910 and 2013. The rate of warming has 
been higher since 1960. By 2030, temperatures are projected to be about 
0.4 to 1.3C  higher than the climate of 1986‐2005, depending on the RCP 
used (Table 2). There will be a corresponding increasing in the number of 
hot days, maximum temperatures and duration of warm spells, and 
decrease in frost days.  


 


Rainfall 


Changes to rainfall patterns are unclear, but it is likely that there will 
be less rainfall in the south in winter. The change for the north of 
the cluster is unclear. The intensity of heavy rainfall events is also 
likely to increase, and there may be an increase in the frequency 
and duration of drought. Increased evapotranspiration rates are 
likely to lead to reduced soil moisture and reduced runoff, but more 
detailed hydrological modelling is needed. It is also likely that the 
changed climate will result in a harsher fire‐weather climate.  


 


 Sea level rise 


Sea level rose at an average rate of 1.4 mm per year between 1966 and 2009. The predicted sea level rise for the 
East Coast is 0.08‐0.19 m above the 1986‐2005 level by 2030. An allowance can be calculated that represents the 
minimum distance required to raise an asset to maintain the current frequency of breaches, taking into account the 
uncertainty in the projections. For 2030, the allowance is between 13‐15 cm. Oceans are also predicted to continue 
to acidify, affecting the ability of marine organisms to calcify. pH has decreased by 0.1 pH unit over the last 200 
years, and is projected to fall by 0.08 pH units by 2030.  
   


Key messages 


Average temperatures will continue 
to increase ‐ more hot days and warm 
spells, fewer frosts 


Decreases in winter rainfall in East 
Coast South.  


Extreme daily rainfall events more 
intense 


Sea level rise continues, height of 
extreme sea‐level events will also 
increase 


Harsher fire‐weather climate 


Table 2. Projected temperature change 
compared to 1986‐2005 for 3 RCPs:  
median (10th – 90th percentile)  


  RCP 


  2.6  4.5  8.5 


2030  0.8 
(0.4‐1.1) 


0.9 
(0.6‐1.2) 


1.0 
(0.6‐1.3) 


2090  0.9 
(0.5‐1.5) 


1.9 
(1.3‐2.5) 


3.7 
(2.7‐4.7) 
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Population trends 
Population 


The East Coast Cluster covers a 
large area of the eastern 
Australian coast, and includes a 
variety of landscapes, cities and 
towns. The population of the 
cluster in 2012 was around 9.5 
million people.  The cluster 
includes 5 of the 10 largest urban 
areas in Australia, and includes 
more than 42% of Australia’s 
population. Accessibility and 
remoteness in the cluster ranges 
from major cities through to very 
remote. The population is highly 
concentrated in the major urban 
centres and towns.  


The ABS provides estimates of 
future population growth based on a range of assumptions about lifespan, rates of fertility and immigration, for all 
Australian states and territories [3]. The high (A), medium (B) and low (C) series for Queensland and NSW were used 
to estimate regional population growth, based on the percentage of the state population in each region. The cluster 
population is estimated to increase from about  9.5 million people in 2012 to 12.5 million in 2031, and 16.7 million in 
2061, under the medium range estimates (Figure 2).  


Under the medium scenario, the NSW population is expected to grow by 25% in 2031 and 57% in 2061; the 
Queensland population by 41% in 2031 and more than double (103%) in 2061. Population age structure varies across 
the cluster, with a relatively higher percentage of 20‐39 year‐olds in capital cities, and a relatively higher percentage 
of people above 70 in more rural and coastal areas. 


Scenario narratives 
Background climate narrative for both scenarios 


2016 is known as the year that changed the debate on 
climate change in Australia. The climate appeared to go mad, 
with a series of multiple disasters all across the country. 
Floods, droughts, severe storms, extreme heat waves and 
extensive bushfires seemed to march unending across the 
country (and indeed the globe), sometimes simultaneously. 
The massive damage provoked a concerted response from 
all; the whole country demanded immediate, effective and 
extensive action on climate change, NOW. However, the 
responses in the two scenarios were quite different.  
   


Figure 2. Population projections for each of the regions to 2070. 
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Anthropocentric scenario 
Characterised by a high level of community driven climate change action leading to political support and efforts at all 
scales to tackle climate change, but with little investment in or concern for NRM. 


 


Likely trends leading to a future East Coast over the next twenty plus years 
 


Demography 
 Ageing population 
 Population growth resulting from immigration; 


birth rates low 
 Population concentrated in cities away from 


vulnerable areas 
 Vibrant city culture and increased services due 


to population concentration. 
 


Urban development and Housing 
 Movement away from the coast (storm surge 


and flooding) and inland areas (heatwaves), 
concentrating population in medium to large 
cities. 


 


Environmental change 
 Significant impacts from extreme events on 


sensitive ecosystems not rehabilitated 
 Natural assets under pressure from 


development and agriculture; lack of concern 
for ecosystem services. 


Economy 
 Employment relatively high and stable due to 


large government workforce 
 Economy generally performing well and 


incomes high 
 Cost of living and energy cost increases 
 


Technology  
 Focus on engineering solutions to climate 


impacts. 
 Development of nuclear industry.  
 


Community 
 Community burnout and disengagement 


widespread 
 Population movement into cities led to loss of 


social cohesion 
 Volunteer rates down; more reliance on 


government 


+ POSITIVE TRENDS 
 Risk assessment approaches are common, leading to improved understanding of likely impacts 
 Some decreases in emissions; remaining emissions largely mitigated 
 Most of the population protected from climate change impacts by engineering solutions 
 Many people feel secure as their lifestyle can remain relatively unchanged 
 Employment is high and economic conditions are generally good 
 Some marginal agricultural lands that have been abandoned may regenerate 


‐ NEGATIVE TRENDS 
 Limited flexibility in application of NRM funding leads to narrowing focus 
 Sensitive ecosystems lost due to extreme events 
 Low rates of volunteerism and funding along with low rates of support for NRM 
 Water conflict intensified due to ongoing droughts and floods 
 Lack of community involvement in decisions leading to centralised decision making 
 Reduced focus on environment leading to a double bottom line approach – economy and people only are 


considered 
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Population concentrated in cities: vibrant city culture, high 
employment and incomes. 


Anthropocentric narrative 
In the anthropocentric scenario, the deadly nature of the disasters has led to a focus on saving human lives and 
preserving lifestyles, and there is a growing perception of nature as an ‘enemy’, to be fought at all costs. The 
widespread nature of the disasters meant that there were nearly as many people impacted as not, and there were 
not enough volunteers and donations to go around. Failure to mobilise as a community led to a general 
disengagement from civic and community life, and increasing centralisation of service provision. Coordination and 
communication among the community is generally poor [4]. In the wake of the disasters, local and state 
governments employed large numbers of people in the clean‐up and relief efforts, creating a public service 
workforce that could not easily be disbanded in a time of general economic hardship. The public now looks to the 
various levels of government to solve problems, and public affairs are increasingly viewed as ‘someone else’s 
business’ [5]. Policy formation is centralised, change is slow, and decisions are largely reactive [6, 7]. The focus on 
reactive management has limited learning about the broader system and reduced the ability of government to 
manage adaptively [8‐10]. 


Australia’s population is increasing and ageing. 
The proportion of the population aged 65 
years and over has_increased from 14 % in  
2011 to 23% [11]. However, changing working 
models mean that many people over 65 are 
engaged in part‐time work, and are slowly 
transitioning out of the workforce instead of 
retiring [12], further reducing the available 
pool of community volunteers. The gradual 
decline in the birth rate since 2008 has 
continued [13], but the total population of 
Australia has increased due to an influx of 
climate change migrants and political refugees.  


 


Even more dramatic than the changing demographics, is the 
changing spatial distribution of the population. The heat waves were 
particularly harsh in inland areas, leading to increased emigration 
from these areas, while the storm surge and flooding resulting from 
severe sub‐tropical storms resulted in a general move away from the 
immediate coast and flood‐prone areas. The population is now 
concentrated in the large cities, which are ‘protected’ by engineering 
solutions including sea walls and flood barriers. Unfortunately, these 
are prone to sudden failure and have had negative impacts on 
nearby areas that are not protected.  


 


The focus of climate change action is on risk assessment and cost‐benefit 
analysis of economic impacts, and there is a general reliance on 
engineering solutions and solutions that support existing consumption 
patterns and resource use, and constraints to experimental approaches 
[14]. Emissions have declined slightly, but are partially mitigated by 
carbon capture and storage [15] and large monoculture carbon farming 
plantations [16]. The renewable industry declined following a series of 


Engineering solutions protect settlements 


Extreme events impacted renewable 
industry 
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Focus on carbon capture and nuclear power rather 
than emission reduction. 


Food production maintained through intensive 
agriculture and feed lots. 


wild storms [17] with massive hail that smashed solar panels and super wind gusts that damaged wind turbines in 
several locations. Coal fired power stations still dominate energy production, but nuclear power plants are beginning 
to be built [18]. Most people believe that continued emissions are essential to maintaining the lifestyle to which they 
are accustomed, but that technological fixes can ‘mop up’ excess carbon to reduce impacts [19]. Projected impacts 
are highly uncertain, as carbon capture is heavily subsidised [20] and the long‐term effectiveness of sequestration in 


an era of frequent bushfires is unknown [16, 21].  Global 
demand for coal is down due to the agreed emission targets 
[22], and uranium is Australia’s major export.  


However, the economic outlook is good. The reliance on hard 
solutions and large public sector workforce has led to high levels 
of employment, relatively high incomes and a positive outlook. 
Most sectors of the economy are booming. Social life is also 
generally positive, with the increased population density in the 
cities leading to an increase in cultural and social activities. 
Generally, people are employed, have good incomes, and spend 
their leisure time and money on entertainment.   


Biodiversity and natural resources have continued to decline. 
Many sensitive ecosystems were impacted by the 2016 


disasters, and the focus on human life and lifestyle has meant there has been little attempt at rehabilitation or 
recovery. The population ‘squeeze’ has contributed to 
further habitat losses, and some marginal agricultural areas 
have been deserted. Areas adjacent to the major cities are 
intensively farmed, with a combination of intensive 
agriculture and feed lots, while areas further away are 
dedicated to carbon farming, primarily quick growing 
monocultures. The focus on immediate  costs and benefits 
in dollars has meant that natural systems providing 
ecosystem services are considered unimportant compared 
with intensive food production and urban development. 
Water conflict has intensified [12]; water resource 
allocation is tightly controlled by government and 
allocations tend to be political.  


There is therefore little concern for, or investment in, natural resource management. The NRM functions of 
government have disappeared from most departments, and exist now to manage contracts with the independent 
NRM bodies to deliver NRM outcomes [23]. However, the consistent defunding of NRM bodies, along with a decline 
in volunteerism and community groups as a result of focusing on ‘the war on climate change’, has left regional NRM 
bodies with few resources and even less political or community support.  What support there is, is strictly tied to 
climate change actions, leaving regional bodies with little flexibility and the dilemma of balancing financial stability 
with independence, and the need to respond to ever more detailed audits [6, 24].    
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New Paradigm scenario 
Characterised by a high level of community driven climate change action leading to political support and efforts at all 
scales to tackle climate change, along with increased focus on natural resource management, manifest through 
increased community concern and action, as well as improved institutional and governance arrangements.  


+ POSITIVE TRENDS 
 Improved governance models resulting in improved communication and reduced silo mentality 
 Increased community input and involvement should lead to improved capacity and social resilience 
 Regional focus can improve local knowledge and management and lead to policy solutions well adapted for 


each location 
 The focus on broader indicators of progress contributes to better understanding of links between 


environment, social and economic  


‐ NEGATIVE TRENDS 
 Some business sectors have collapsed or declined significantly e.g. insurance, retail 
 Strong reliance on community volunteers may result in reduced government provision of services over time 
 Need for extensive consultation may result in delayed responses or policy change  
 Reduced travel between regions could result in insularity and parochial thinking 
 Multiple regional approaches to innovation may lead to lack of consistency that inhibits take‐up of best 


solutions 
 Some people may feel disenfranchised as the shift in values means their skills are not desired 


   


Likely trends leading to a future East Coast over the next twenty plus years 
 


Demography 
 Population growth stabilised 
 Lower levels of workforce participation  
 Population spread among many regional 


towns 
 


Urban development and housing 
 Increased sharing of common resources 
 Focus on net zero houses  
 Mixed landuse in regional towns with a focus 


on meeting needs locally 
 


Environmental change 
 Rehabilitation of impacted ecosystems 


progressing to improve resilience through 
ecosystem services 


 Mixed farming is common 
 Focus on managing ecosystems for multiple 


ecosystem services 


Economy 
 Incomes low; decline in formal economy  
 Sharing economy prevalent, especially for 


innovative good practice 
 Some sectors e.g. retail significantly reduced 
 


Technology  
 Advances in sustainable technologies and eco‐


innovation, including renewable energy and 
storage and agricultural technologies 


 


Community 
 High levels of volunteerism; high reliance on 


volunteers to provide services 
 Community is politically engaged; effective 


consultation required on all policies 
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Strong community response to disaster and high levels of 
volunteerism. 


Population spread through local towns with town 
centres, although employment is low. 


Focus on passive design and zero carbon building. 


New paradigm narrative 
In the ‘new paradigm’ scenario, the community 
responded to the climate disasters of 2016 by banding 
together to form local and regional volunteer recovery 
groups. The groups were supported by all levels of 
government, and maintained effective and coordinated 
communication between groups. ‘We’ll do it together’ 
became the rallying call for the year, as the community 
organisations and relationships formed in response to 
initial impacts were cemented and developed in 
subsequent emergencies [4]. The community response 
was in part necessitated by a general collapse of the 
insurance industry, resulting in greatly reduced payouts 
and public distrust of big business. As the recovery 
continued, community focus turned to the need for a rapid transition to carbon neutrality and the need to rebuild in 
ways that both adapted to, and mitigated, future climate change impacts [25‐27].  


The population of Australia has increased, primarily due to immigration, but is beginning to stabilise as the flow of 
climate migrants slows. The population is more evenly distributed spatially than currently, and many regional towns 


have developed along the coast and the fertile hinterland. The 
regional towns usually include a thriving town centre, which is 
the hub of community activity and small businesses, 
government functions, trading markets and communal offices 
for teleworkers. Volunteerism and community groups are 
common, as the community recovery organisations have 
prospered. Few people work full‐time now; the overall 
availability of jobs is down, and people spend more time on 
other activities [28]. Many people divide their time between 
family, work, community service, and local food production, 
although there is little time for relaxation per se [24]. The formal 
economy has declined; incomes and discretionary spending are 
low, resulting in a marked reduction in sectors such as retail.  


Concerted effort following the climate disasters led 
to a rapid reduction in greenhouse gas emissions. 
Rebuilding and recovery efforts focused on building 
to new zero carbon standards [25, 26]. Passive 
design has become the new focus of renovation 
reality shows, and ‘Grand Designs’ has become 
‘Green Designs’. After nearly 20 years, the remaining 
low level of emissions is offset through revegetation 
that also provides habitat and biodiversity co‐
benefits. However, as the long‐term effectiveness of 
carbon sequestration is still uncertain [16, 21], a 


strong push remains to eliminate emissions entirely. Renewables and energy storage technology has boomed, and 
most regional towns rely on decentralised 100% renewable energy [29]. The mitigation effort in Australia was 
mirrored around the world, with the linking of the emission trading schemes of most countries [27]. 
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Focus on mixed farming and integration with biodiversity 
and ecosystem services. 


Australia is a world leader in sustainable technologies, including renewable energy and storage, sustainable 
agriculture, carbon farming and habitat rehabilitation (eco‐innovation in general) [25, 26, 30]. There is a focus on 
sharing good practice. There has been a focus on 
developing local agriculture and food supplies that are 
well integrated with the provision of ecosystem services 
and retention of habitat for biodiversity. Landuse is 
managed in a way that matches and maximises land 
capability, rather than historical land uses. Mixed 
farming is common, particularly in the fertile areas with 
good soils that provide more farming options [31]. 
Sophisticated technology and monitoring systems are 
used to provide immediate feedback and maximise 
agricultural outputs. Crops are more diverse and include 
native foods as well as pharmaceuticals and fuels [32]. 
Areas that were worst impacted by the disasters (coastal 
foreshores, floodplains and hot inland areas), are 
gradually being rehabilitated to improve their supply of 
regulatory ecosystem services [33]. Tourism is still 
important, although spending rates are lower than previously [34].  


NRM institutions offer a prime example of improved governance models. Regional NRM organisations are 
independent, and receive relatively high levels of funding (independent of election cycles) and high levels of 
cooperation from local community groups. Cooperation between regions has also improved, and regions work 
together to analyse different approaches under an experimental framework, dramatically increasing the 
effectiveness of adaptive management [6, 8 , 10 , 14]. There is general acceptance of the roles that biodiversity plays 
in contributing to wellbeing [8], and regional NRM plans and implementation are seen as a high priority and 
integrated into most government services and community plans. There are also serious attempts to move towards 
proactive, anticipatory management of ecosystems as a means to improve the ability to cope with continually 
changing conditions [8], although this is still in early stages. Government in roles and responsibilities are clearly 
defined, along with objectives and evaluations for policies [10]. There has been a gradual move towards greater 
consideration of wellbeing impacts over economic impacts, and a reduced influence of big business on government. 
The community is highly engaged politically and effective consultation is regarded as an essential part of any policy 
making process [35].  
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Vertebrate pest management


1.1.1 Plan and coordinate priority regional approaches 
to vertebrate pest management 


1.1.2  Raise landholder and community awareness of 
vertebrate pest issues  


1.1.3  Provide advice and training; and control pests 
with landholders (and groups) 


1.1.4  Develop and support vertebrate pest 
management groups 


1.1.5  Compliance 


1.1.6  WHS and Staff Training


1.1.7  Monitor and review vertebrate pest management


Pest plant management


1.4.1 Support/co-ordinate regional approaches to 
weed management, including development of a 
Regional Weed Management Strategy 


1.4.2  Invest in weed management programs with key 
stakeholders in line with regional strategy


1.4.3  Prevent spread of weeds through containment 
lines, managing new incursions and outlier populations


1.4.3  Support and promote Bushland/Landcare 
programs


Priority waterway restoration


3.1.1  Identify priorities for investment


3.1.2  Develop incentive projects for implementation 


3.1.3  Promote and disseminate educational resources 
for waterway management 


3.1.4  Develop targeted and strategic cross tenure 
riparian weed programs 


3.1.5  Build partnerships with local government, 
agencies and community


Improving urban waterways


3.2.1  Develop partnership projects with local 


government and agencies using incentive funding 


3.2.2  Support capacity building initiatives for best 
practice urban waterway management


3.2.3  Support initiatives to minimise adverse landuse 
and recreation impacts on urban waterways


3.2.4  Support and promote Bushland/Landcare 
programs


Increase the extent and connectivity of native vegetation


4.1.1  Identify priority locations for  rehabilitation


4.1.2  Establish partnerships with key land managers to 
support rehabilitation projects  


4.1.3  Deliver rehabilitation projects through partnership 
and incentive programs   


4.1.4  Raise awareness of priority vegetation 
management issues through education and training 


4.1.5  Support and promote Bushland/Landcare 
programs


Protection and restoration of key biodiversity assets


4.2.1  Identify key biodiversity assets for management


4.2.2  Identify key threats to priority assets


4.2.3  Establish partnership projects with key land 
managers to reduce threats or recover assets


4.2.4  Deliver incentives to land managers to implement 
threat management projects


4.2.5  Support education and awareness initiatives on 
threats to biodiversity


4.2.6  Support and promote Bushland/Landcare 
programs


Objective 1: Support customers to make informed 
decisions in relation to biosecurity, agricultural 
production, natural resources and emergency 


STRATEGIES  
FOR TESTING
STRATEGIES/ POLICIES/ TARGETS







Page 146 PLANNING PACKAGES


management 


Action 1.3: Deliver information products that are evidence 
based and adaptive to existing and emerging risks


Objective 2: Implement extension and advisory services 
to increase the economic, social and environmental 
viability of agriculture, fisheries and natural resources.


Action 2.1: Work with customers and targeted groups to 
understand their extension and advisory service needs. 


Action 2.3: Deliver extension and advisory services that are 
integrated, evidence based and adaptive to risks including 
climate change.


Action 2.6: Invest in priorities for natural resource 
management assets including threatened species, strategic 
native vegetation, important water quality outcomes and 
priority sites for rivers, estuaries marine and soil outcomes.


Objective 3: Build capacity of landholders to prevent, 
prepare for, and respond to, biosecurity and natural  
disaster events.


Action 3.1: Provide advice and support services to assist 
communities to prevent, and prepare for, biosecurity 
incidents and natural disaster emergencies.


Action 3.7: Provide support to the effective operation of 
the Hunter Valley Flood Mitigation Scheme.


Objective 4: Develop effective partnerships with 
stakeholders (public, private and community), to deliver 
better outcomes


Action 4.5: Optimise integration of investor, stakeholder 
and customer priorities.


Objective 6: Support research in priority knowledge 
gaps and facilitate two-way communications with land 
managers to enable improved practices


Action 6.2: Work with research organisations to address 
knowledge gaps and prioritise research and development 
projects.


Action 6.3: Support landholders and stakeholders to 
undertake applied research and development trials to 
improve practices in managing their enterprise. 


Action 6.4: Disseminate research and development 
outcomes through advisory and extension services to 
facilitate on-ground practice change.


Objective 7: Support Aboriginal people to care for 
Country and share traditional land management 


knowledge.


Action 7.3: Develop long-term community projects 
that deliver employment outcomes for the Aboriginal 
community.


Action 7.4: Encourage the Aboriginal community to 
develop partnerships with other stakeholders through 
facilitation and negotiation of proposed projects.


Objective 7: To support and enable Aboriginal customers 
to implement practices that care for Country and adopt 
traditional land management practices


Strategy 7: Deliver services that support Aboriginal 
people to care for Country and share traditional land 
management knowledge


Action 7.1: Use Aboriginal contemporary and traditional 
knowledge of land management to underpin advisory and 
capacity building programs


Objective 9: To effectively manage Crown lands and 
travelling stock reserves, consistent with best practice.


Strategy 9: Care for, control and manage Crown land 
vested in Local Land Services for environmental, social and 
economic 0utcomes


Action 9.3: Provide a proactive and engaging approach 
to managing community attitudes, expectations and 
perceptions with respect to Crown land use.


Objective 11: To ensure that NCLLS continues to improve 
its service delivery and has a strong culture of learning 
and adaptive management within the organisation and 
statewide across the LLS organisation


Strategy 11: Foster a values-based culture which 
emphasises collaboration, innovation and continual 
improvement


Action 11.4: Implement contemporary strategic and 
investment planning processes that integrate service delivery 
and create value for customers, stakeholders and investors.


Goal 1: Adapting to a changing climate: 


Fostering capacity to adapt to change, ensuring 
landholders are informed and working towards resilience.


Strategy 1: Deliver information and knowledge services that 
support and enable customers to improve decision making.


Action 1.1: Extension programs fostering capacity to adapt 
to change (relate to “change” generally, rather than climate 
change only).


Goal 6: Adapting to a changing climate
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Remaining flexible and open to future scenarios - 
monitoring emerging climate futures in our region


Strategy 6: Connect research and development with 
agriculture advisory services to address knowledge gaps 
and barriers to improving practice


Action 6.2: Develop citizen science programs for 
monitoring what climate futures are emerging in our region


Threshold: Waterways 


Scheduled water quality objectives for all SEQ waterways 
will be achieved or exceeded by 2031.


Local action:


1.1 Stabilise actively eroding gullies and creek banks 
(channel erosion) in priority sub catchments 
particularly in areas that are key sources of sediment44 
(Map 1.0).


1.2 Decrease runoff (hillslope erosion and landslip) by 
strategic revegetation and restoration in priority sub 
catchments (Map 2.0).


1.3 Implement current salinity management plans in 
key sub catchments: Roadvale; Black Snake Creek; 
Woolshed Creek.


Planning action:


1.4 Use Map 1.0 and 1.1 to prioritise Catchment Action 
Planning and implementation as part of the 
development of Catchment Action Plans for the 19 
Sub Catchments in SEQ (SEQ Regional Water Quality 
Improvement Plan).


1.5 Recognise salinity as a land use management issue in 
Planning Schemes (Lockyer Valley Regional Council 
case study).


Threshold: Bushland


Remnant vegetation cover of 35% (minimum) across  
the region.


Local action:


2.1  Support management and revegetation in strategic 
areas (Map 2.0). This will contribute to multiple 
outcomes for connectivity, habitat and water quality. 
Priority activities: Management of regrowth vegetation; 
Revegetation; Pest and Weed Management; Fire 
Management


2.2  Manage areas of poorly conserved regional 
ecosystems especially in strategic areas (Map 2.1).


Planning action:


2.3  Plan to maintain core bushland areas (Map 2.0).


2.4  Develop management plans for the 35 poorly 
conserved Regional Ecosystems (Map 2.1). Moreton 


Sub BioRegion is a priority area for management of 
poorly conserved ecosystems.


Threshold: Beaches


Local actions:


3.1  Provide managed access to beaches by fencing sand 
dunes. 


3.2  Manage remaining intact dunes and related vegetation 
(refer to shoreline erosion management plans where 
available). 


3.3  Revegetate high energy beaches. 


3.4  Promote compatible recreational use.


Planning action:


3.5  Undertake systematic conservation planning and 
action for beaches and dunes that recognizes the 
ecological values and process of beaches and establish 
a network of protected areas that encompass beaches 
and their associated surf-zones and dunes across the 
region.
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Threshold: Farmland


Target by 2031 is no greater loss than 10% of this area 
which would ensure at least 1,272,766 ha (90%) of A, B and 
C Class lands remain.


Local action:


5.1  Maintain and enhance productivity of farmland 
through promotion and adoption of best management 
practice supported by: 


• Property Management Planning (PMP) 


• Grazing Land Management (GLM). 


• Growcom Farm Management System Modules 


• Other industry Best Management Programs as 
appropriate.


Planning action:


5.2  Maintain extent and productivity of Agricultural Land 
- Implement the Guiding Principles for Planning for 
Agriculture in Queensland (QFF 2012). 5.3 Focus 
planning and best management practice in high 
priority areas for water quality (Map 1.0).


Threshold: Seagrass, mangroves and saltmarsh


Seagrass (as at 1998) 18,391ha Mangrove (as at 2001) 
22,590ha


Local action:


7.1  Provide Environmentally Friendly Moorings particularly 
high density seagrass areas (Map 7).


Planning action:


7.2  Undertake catchment management planning as part of 
a Water Quality Improvement Plan for SEQ to reduce 
sediment from urban and rural areas (Map 1.0). 


7.3  Plan land use in areas needed for mangroves and other 
critical habitats to retreat from sea level rise (Map 4.0). 


7. 4  Consider the potential impacts on the Moreton 
Bay Marine Park boundaries from sea level rise to ensure 
RAMSAR and economic values remain into the future.


Threshold: Community


Community capacity and resilience to shocks and 
longer term changes have been measured based on: a. 
Volunteer participation b. Natural Resource Management 
activities on agricultural land c. Index of Socio- economic 
Advantage and Disadvantage d. Leverage on investment 
provided by the community


Actions:


10.1 Provide support to community and land managers 
through extension, workshops and field days. 


10.2 Provide the resources for the community and land 
managers to undertake actions in this Plan. 


10.3  Diversify economies where possible as 
dependency on a narrow range of industries or natural 
assets increases vulnerability and reduces the capacity 
to adapt to changes(Map 10). Local Government 
Plans and Regional Development Australia Roadmaps 
provide guidance and direction.


Land and sea country values that focus the guardianship 
of Aboriginal people in the Burnett Mary region are 
widely acknowledged across the entire community.  


2020 Target 3


Regional Councils, State Government agencies and other 
major land and sea -management agencies recognise and 
respect cultural heritage values in their urban planning 
and NRM related processes and have established working 
relationships with Traditional Owners.


Traditional Owners have established partnerships with all 
levels of government that result in:


• documentation of the cultural landscape of their region


• established local forums that facilitate incorporation 
of Aboriginal cultural landscape values in statutory 
planning initiatives


Traditional Owner, custodian-prioritised list of heritage 
management issues to address.


The region makes an equitable contribution to state and 
national air quality targets and mitigation measures to 
reduce the atmospheric carbon level.


2020 Target


Participation in schemes that encourage bio-
sequestration, using the carbon storage capacity of soils 
and vegetation, will exceed the 2015 baseline.


Primary producers and other land managers will 
participate in and benefit from their involvement in carbon 
farming initiatives.  
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The region makes an equitable contribution to state and 
national air quality targets and mitigation measures to 
reduce the atmospheric carbon level.


2020 Target


Regional initiatives to reduce greenhouse gas emissions 
and atmospheric carbon releases will exceed 2015 levels.  


There will be increased uptake of emissions avoidance 
initiatives and an improved regional understanding of the 
issues of atmospheric carbon pollution, projected climate 
change scenarios and measures - at local and international 
scale - undertaken to address these concerns.  


Land condition will be maintained or improved.


2020 Target 4


Sheet erosion risk, stream bank erosion risk and gully 
erosion extent and severity are reduced by 10% compared 
to the 2015 baselines.


Land productivity is maintained and damage to 
infrastructure is reduced. Nutrient and sediment loads in 
streams will be reduced by 20% to support the Reef Plan.


Terrestrial ecosystem condition, extent and connectivity 
will support constituent species and maintain landscape 
processes.


2020 Target 1


The region’s suite of terrestrial ecosystems will be 
maintained at 2015 levels with improved opportunities 
for sustaining constituent communities and species’ 
populations, particularly those that are threatened.


No terrestrial ecosystems have been lost from the regional 
suite and there are improved survival prospects for the 
most vulnerable communities and species.


Terrestrial ecosystem condition, extent and connectivity 
will support constituent species and maintain landscape 
processes.


2020 Target


The condition of terrestrial ecosystems will be maintained 
at the 2015 baseline through reductions in the negative 
impacts of invasive pest animals and weeds and 
inappropriate fire management regimes.


Processes that threaten the condition of terrestrial 
ecosystems are addressed to maintain ecosystem health.


Attribute: Soil Quality


Objective: Maintain the extent and condition of  
productive land


Strategy (practice): 


Promote land and water management practices that:


• Maintain ground cover


• Minimise risks of soil loss and degradation


• Increase soil carbon


• Prevent and minimise impacts of salinity and acid 
sulphate soils


• Minimise contamination


• Improve soil physical, biological and chemical health


Attribute: Water levels and pressure


Objective: Manage groundwater to maintain levels and/or 
pressures long-term


Strategy (practice): Promote land management practices 
to maintain/restore vegetation in areas of salinity risk


Attribute: Flows


Objective: Manage flows


Strategy (practice): Reduce the impact of barriers to 
aquatic connectivity


Attribute: Terrestrial ecosystems


Objective: Maintain the extent, composition, structure and 
function of terrestrial ecosystems.


Strategy (practice): Promote land and water management 
practices to minimise the impacts of weed and pest species.


Attribute: Atmospheric carbon


Objective: Manage atmospheric carbon emissions


Strategy (practice): Promote and support mitigation 
actions including carbon sequestration and emissions 
reduction.
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


STRATEGY 3.1  
public land, natural foreshore areas, e.g., 
mangroves and replanting


Priority waterway restoration


3.1.1 Identify priorities for investment


3.1.2 Develop incentive projects for 
implementation 


3.1.3 Promote and disseminate educational 
resources for waterway management 


3.1.4 Develop targeted and strategic cross 
tenure riparian weed programs 


3.1.5 Build partnerships with local government, 
agencies and community


Anthropocentric e.g. flooding


2.


Where there is a strong focus on 
community education awareness, 
awareness and participation, and 
where coupled with other adaptation 
options. Need more information on 
how investments will be prioritised 
(e.g., criteria for location and values).


1.


Vulnerable to shocks. 


Labour intensive so funding/
volunteer efforts high. But 
beneficial for employment 
and community participation. 
In periods of downturn won’t 
deal with immediate threats 
(e.g. long term establishment  
and maintenance )


3.


Effective in the long term for 
building resilience but may 
not be seen to deliver human 
benefits under this scenario.


2. 


Limit access and use of public 
foreshore land. Seen as a 
development constraint or 
constraint on usage. 


2. 


Beneficial as compared to hard 
engineering but need strong evidence 
base to support projects and funding. 


New Paradigm 3.


strategic, collaborative focus, enabled 
more flexible approach


3.


Assist with improving WQ 
and reduce velocity of water 
and flooding potential and 
impacts, improve ES and 
improve domestic food 
production with WQ, greater 
transportation opportunities 
and improve health and 
wellbeing / amenity of people 


3.


More affordable than pipes and 
hard infrastructure e.g. water 
treatment facilities – also has 
additional benefits


1. 


Tree planting may upset 
minority of population who 
would prefer to maintain 
access to water views


3.


Assist by enabling greater community 
participation and uptake of restoration 
projects


STRATEGY 1.1


Vertebrate pest management


1.1.1 Plan and coordinate priority regional 
approaches to vertebrate pest management 


1.1.2 Raise landholder and community 
awareness of vertebrate pest issues  


1.1.3 Provide advice and training; and control 
pests with landholders (and groups) 


1.1.4 Develop and support vertebrate pest 
management groups 


1.1.5 Compliance 


1.1.6 WHS and Staff Training


1.1.7 Monitor and review vertebrate pest 
management


New Paradigm 2.


Some improvement in (reduction of) 
extent of natural hazard particularly 
re agriculture and improved 
environmental outcomes (ie less 
pests -> better agricultural ability). 
Of course better environmental 
outcomes -> better eco-tourism 
outcomes. 


Health / disease benefits from 
reduced pests. 


Eg rabbits, foxes, deer, pigs. Diseases 
are a natural hazard? 


1.


Less pests – agriculture and 
natural environment will be 
more resilient to shocks and 
surprises


1.


Not sure – may be better ways 
of spending money. Maybe 
dependent on species and 
how they react to changed 
climate


None? 2.


More resilient ecosystems better 
at adapting to changing climate. 
Eg major baiting for foxes in north 
Sydney beaches – much community 
consultation due to potential impacts 
on pets. Bring bandicoots back was 
outcome – spread micro-rhyza to help 
native vegetation. Now many more 
bandicoots and impacting gardens. 


ASSESSMENT OF STRATEGIES







Page 151PLANNING PACKAGES


Page 150PLANNING PACKAGES


STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


OBJECTIVE 3


Build capacity of landholders to prevent, 
prepare for, and respond to, biosecurity and 
natural disaster events.


Action 3.1


Provide advice and support services to assist 
communities to prevent, and prepare for, 
biosecurity incidents and natural disaster 
emergencies.


Action 3.7


Provide support to the effective operation of 
the Hunter Valley Flood Mitigation Scheme.


Anthropocentric 3.


Issues: salinity, water supply, equine 
influenza. Helps to prepare and 
increase awareness of natural hazards 
and changing temps. 


3.


Where actions-


Promote niche markets


Increase adaptability


Different crop selection


Increase awareness and 
strategies to adapt. 


2.


Needs to be very targeted and 
respond to local conditions 
both physical and social.


Sharing knowledge and best 
ways to do things e.g. new 
crops


2.


If info too general wouldn’t be 
effective.


People moving away from 
forming areas – knowledge 
drawn.


1..


Minimal mention of climate change.  
Long lead in time  
e.g., change


Need focus on building adaptive 
capacity through education of extreme 
and major events. Flood mitigation 
options will tend to move against nature 
under this scenario. 


OBJECTIVE 7


Support Aboriginal people to care for Country 
and share traditional land management 
knowledge.


Action 7.3 


Develop long-term community projects 
that deliver employment outcomes for the 
Aboriginal community.


Action 7.4


Encourage the Aboriginal community to 
develop partnerships with other stakeholders 
through facilitation and negotiation of 
proposed projects.


New Paradigm Loose association – improve values 
and connection to land, general 
community understanding values of 
landscape, but not specific to any 
hazard management. 


Management of bushfires in 
landscape – do we follow traditional 
practices?


Lachlan trialling firesticks (HN) – not 
just applying traditional knowledge 
as connections lost but landscape 
also different – temperature and 
plans different. Needs to be relearnt 
in different context. NQ – managers 
come together e.g. in cyclone to help 
communities. 


2.


Can create a narrative 
around long term planning 
frameworks (tens of thousands 
of years) – aboriginals have 
been living off land and 
adapting for centuries.


Helps move away from 
electoral cycle mentality. 


Helps think about value of 
natural capital and not to draw 
down. Understanding how 
use and relate to country gives 
greater depth of understanding 
how to manage lands.


3.


Should be best practice in 
this scenario and would be 
relating well to engaging with 
minority groups. Goes towards 
a general goal of achieving 
social justice for aboriginal 
people


2.


Outcomes need to include 
building capacity eg 
training and enabling to find 
employment opportunities 


Need to facilitating active 
involvement and building 
capacity of the Aboriginal 
community to manage their 
own lands and reinstate / 
actively apply traditional 
practices on their land


2.


Broadens thinking about how to adapt 
to changing environment and what can 
learn about managing land and how 
this relates to challenges in the future  
re adaptive mindset. 


Should include more about building 
capacity. Good story as have lived 
through climate change and ice age – 
need to think about these time frames 
and relate this to future challenges.







Page 152PLANNING PACKAGES


STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


GOAL 1  


Adapting to a changing climate: 


Fostering capacity to adapt to change, ensuring 
landholders are informed and working towards 
resilience


Strategy 1


Deliver information and knowledge services 
that support and enable customers to improve 
decision making


Action 1.1


Extension programs fostering capacity to adapt 
to change (relate to “change” generally, rather 
than climate change only).


New Paradigm 3.


Providing capacity to enable 
community to adapt and change 
– providing community and 
landholders with information about 
how they can adapt to changing 
climate and enabling to do it 
themselves - 


3.


Self-sufficiency enables them 
to be more resilient to shocks, 
even with a lack of insurance


3.


The people can do the 
work themselves resulting 
in relatively low public costs 
and community ownership = 
good job. 


Increased independence  
Hard to control what 
people are doing – lack of 
consistency, less connectivity 
between regions.


Greater sense of community may result 
in people helping each other – lack of 
insurance may lead to more likely to 
help, or  move out of danger areas (fire, 
flood, erosion).


Community banks – e.g. of alternative to 
traditional insurance – stuck in paradigm 
of insurance will be the same- but may 
not be. Community could set up mutual 
fund e.g. councils are self-insuring. – 
mutual fund to help everyone. 


Need to be open to very fast changes. 


Also insurance – only needed because 
have so much stuff. 


Insurance – maybe need to build 
somewhere else not in high risk area – 
insurance may not encourage to move 
away -


Brisbane flood studies – 2 cases – 
wealthy that afford recovery; others 
with low cost high risk – can’t afford to 
move out as locked into this area – risk = 
cheaper, but can’t afford insurance. 


Anthropocentric 2.


Build capacity within local 
community to be able to adapt to 
local hazards, prevents problem 
with lack of investment in NRM to 
implement capacity building in local 
community


Critical to further adaptation 
programs


1.


If implemented, capacity 
building – community would 
be less shocked when these 
happened and would be able 
to adapt more quickly and 
efficiently than otherwise.


Less confronting approach 
talking to people and support 
knowledge and learning


2.


Ok – investment in NRM is low 


1.


Potential for NRM agencies to 
lose credibility if knowledge 
isn’t presented accurately


1.


Foundation from which adaptation can 
go further through knowledge base in  
the community


OBJECTIVE 11


To ensure that NCLLS continues to improve 
its service delivery and has a strong culture 
of learning and adaptive management within 
the organisation and statewide across the LLS 
organisation


New Paradigm 3


Greater communication between 
branches allows best practice to 
be promoted across all branches, 
resulting in ideal resilience to natural 
disasters
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


STRATEGY 11


Foster a values-based culture which 
emphasises collaboration, innovation and 
continual improvement


Action 11.4


Implement contemporary strategic and 
investment planning processes that integrate 
service delivery and create value for customers, 
stakeholders and investors.


Anthropocentric 2.


Gets info out to people more quickly 
and allows to adapt more efficiently 
than if planning was only in a five 
yearly cycle e.g. planning scheme 
review


Continuous learning rather than 
iterative planning


Getting information out quicker to 
allow people to adapt


We need to move knowledge 
based culture – we can factor new 
information every time we review the 
documents (i.e. every 3 years) or we 
can use it on ongoing basis – we ned 
to sue the information as it arrives 


1.


Allows local community to 
internalise risk analysis to 
cope with risks that might 
occur and allow use of current 
information when making 
decisions


Internal risk analysis to cope 
with surprise


Allows people to use more 
current information to make 
decisions – it could help; it 
can trigger analysis (may not 
be logical but gets people 
thinking – what can we do?)


2.


fundamental for adaptation to 
continually review knowledge 
base and strategies in plan 


“cornerstone”


It underpins the information 
that comes out – gives you the 
‘right’ to ‘walk in the door and 
plan’ (ie justify your existence 
as a planner)


1.


No negative impacts


2.


Provides mechanisms to communicate 
and adapt within community 


Planning for effective and efficient 
adaptation 


Provides mechanisms to communicate 
and adapt – gives you the mechanism 
and justification to plan and analyse


THRESHOLD: BEACHES


Local actions:


3.1 Provide managed access to beaches by 
fencing sand dunes. 


3.2 Manage remaining intact dunes and 
related vegetation (refer to shoreline erosion 
management plans where available). 


3.3 Revegetate high energy beaches. 


3.4 Promote compatible recreational use.


Planning action:


3.5 Undertake systematic conservation 
planning and action for beaches and dunes 
that recognizes the ecological values and 
process of beaches and establish a network of 
protected areas that encompass beaches and 
their associated surf-zones and dunes across 
the region. 


Anthropocentric Good 


Allow natural processes to re-
establish the dunes


Where built infrastructure behind 
dunes 


Restore and protect dunes to allow 
migration.


Natural process – self 
generating lots of energy with 
beaches and wave action, one 
events have happened may 
assist with recovery


Not a high cost to give the 
dunes time to stabilise and 
revegetation


no Good option in terms of climate change
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


THRESHOLD: SEAGRASS, MANGROVES  
AND SALTMARSH


Seagrass (as at 1998) 18,391ha Mangrove (as at 
2001) 22,590ha


Local action:


7.1 Provide Environmentally Friendly Moorings 
particularly high density seagrass areas (Map 7).


Planning action:


7.2 Undertake catchment management 
planning as part of a Water Quality 
Improvement Plan for SEQ to reduce sediment 
from urban and rural areas (Map 1.0). 


7.3 Plan land use in areas needed for 
mangroves and other critical habitats to retreat 
from sea level rise (Map 4.0). 


7. 4 Consider the potential impacts on the 
Moreton Bay Marine Park boundaries from sea 
level rise to ensure RAMSAR and economic 
values remain into the future.


Anthropocentric 2.


Absence of NRM funding creates 
community engagement in pockets


If there is no money to implement – 
there is very little impact (depending 
on the specific adaptation strategy 
e.g. engineering)


If the community is involved, maybe 
the community can take more 
responsibility – but it depends on 
the type of action (some solutions 
re expensive and complex and 
community cannot fund them 
without government support)


“I don’t think you can have a 
strong community without strong 
government and support”


2.


Cannot cope as a whole due 
to lack of connectivity


“Anthropocentric” is what is 
happening now but we don’t 
have high level community 
action. No need for NRM – the 
community is doing it. NRM is 
not supported


Strategy is fine – but delivering 
it under anthropocentric 
scenarios will not work. 


2.


Lack of NRM funding, 
community cannot fully fund


2. 2.


THRESHOLD: COMMUNITY


Community capacity and resilience to shocks 
and longer term changes have been measured 
based on: a. Volunteer participation b. Natural 
Resource Management activities on agricultural 
land c. Index of Socio- economic Advantage 
and Disadvantage d. Leverage on investment 
provided by the community


Anthropocentric 2.


Outreach to community -> beneficial


2


Discussion as per previous 
point (seagrass etc)


1. 1. 1.


THRESHOLD: BUSHLAND


Remnant vegetation cover of 35% (minimum) 
across the region


Local action:


2.1 Support management and revegetation in 
strategic areas (Map 2.0). This will contribute to 
multiple outcomes for connectivity, habitat and 
water quality. Priority activities: Management of 
regrowth vegetation; Revegetation; Pest and 
Weed Management; Fire Management


2.2 Manage areas of poorly conserved regional 
ecosystems especially in strategic areas.


Planning action:


2.3 Plan to maintain core bushland areas.


2.4 Develop management plans for the 35 
poorly conserved Regional Ecosystems (Map 
2.1). Moreton Sub BioRegion is a priority area for 
management of poorly conserved ecosystems.


Anthropocentric Medium – given anthropocentric, 
NRM focus on retaining vegetation I 
high risk areas above dams and water 
supply areas


Focus of retaining vegetation 
on water supply, would have 
benefits in resilient local 
economy – maintain resource 
– e.g. wood production, 
tourism, pest resistance (more 
diverse economy -> resilient


More efficient use of public 
money as more efficient 
to plant trees than look at 
engineering solutions


Positive impact Positive way to adapt wrt reducing 
flood and heat impacts. Improve water 
quality.
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


THRESHOLD: WATERWAYS 


Scheduled water quality objectives for all SEQ 
waterways will be achieved or exceeded by 
2031.


Local action:


1.6  Stabilise actively eroding gullies and 
creek banks (channel erosion) in priority sub 
catchments particularly in areas that are key 
sources of sediment44 (Map 1.0).


1.7 Decrease runoff (hillslope erosion and 
landslip) by strategic revegetation and 
restoration in priority sub catchments (Map 2.0).


1.8 Implement current salinity management 
plans in key sub catchments: Roadvale; Black 
Snake Creek; Woolshed Creek


Planning action:


1.9 Use Map 1.0 and 1.1 to prioritise Catchment 
Action Planning and implementation as part of 
the development of Catchment Action Plans 
for the 19 Sub Catchments in SEQ Recognise 
salinity as a land use management issue in 
Planning Schemes


Anthropocentric No natural regeneration. 


Engineering solutions instead.


Desalination plant ->


Engineering solutions to control 
water movement (more dams and 
pipes) water network expanded


Interested in stabilising runoff using 
hard infrastructure – more dams, 
pipelines to transport water and 
desalination plant. 


Increased system resilience (but little 
funding due to focus on engineering 
solutions)


?


no,  – not water if desalination 
plant goes offline – prevent 
sediment into dams. High 
chance of failure of system e.g. 
cyclone take out water supply


higher chance of failure (e.g. 
cyclone takes out pipeline)


1.


Very expensive, not a good use


But could have hydroelectricity 
options for power supply, and 
create more jobs


Reasonably cheap. In 
some areas allow natural 
regeneration which is free


Negative for environment but 
positive for people and lifestyle


Desalination good as not reliant on 
rainfall, but problem with sea level rise 
if desalination plant got flooded (under 
water by 2100).


Possible catastrophic failure of 
engineering solutions resulting in region 
being wiped out


The region makes an equitable contribution 
to state and national air quality targets and 
mitigation measures to reduce the atmospheric 
carbon level.


2020 Target 1


Participation in schemes that encourage 
bio-sequestration, using the carbon storage 
capacity of soils and vegetation, will exceed the 
2015 baseline.


Primary producers and other land managers 
will participate in and benefit from their 
involvement in carbon farming initiatives.  


New Paradigm 1.


Great idea – but actual impact not 
high. Mitigation is a nationally and 
internationally driven priority – to be 
successful needs to be supported 
in all jurisdictions. What happens 
in one area is useful but in terms 
of dealing with hazards – hazards 
will happen anyway due to locked 
in impacts. Mitigation will reduce 
but not eliminate the risks. Will only 
be effective if replicated nationally 
and internationally. Recognising 
responsibility and effective process 
but no good on its own. 


Target 1 needs to be expressed 
numerically. 


Targets but nothing to say what target 
is, needs to be numerical target to 
make more binding. More detail on by 
whom, where etc.


(CFI) More detail e.g. where, by who 
etc. 


Lobby to reduce emissions 


2.


Have multiple benefits not 
just mitigation – analyse 
relationship to other benefits.


Help to maintain landscape 
function and resilience - will 
help head off other shocks e.g. 
to ag production by producing 
additional opportunities – may 
bring in additional income and 
create employment. 


Additional benefits to maintain 
visual character of Australian 
landscape and countryside – 
attraction for tourism. 


Helps production outcomes – 
salinity etc


2.


Direct action and ERF under 
current government – may 
not be the most cost effective 
e.g. compared with power 
stations etc. if only looking for 
reduction of climate impact. 
But remembering non-
financial analysis – many other 
benefits e.g. natural systems 
and quality of life – may stack 
up for public investment. 


2.


Make sure no perverse 
outcomes – e.g. know 
catchment yields for water 
supply and balance against 
these.


Need to consider risks – 
e.g. corridors are potential 
pathways for weeds and pests 
to move through. 


Concern re fire – maybe not 
great risk but community 
perception.  


By adding to extent and 
condition not changing other 
biodiversity values already 
have – consider provenance 
etc.


3.


Yes – has some benefits in mitigation 
by carbon capture but insignificant on 
global scale – has benefits in adaption 
re landscape resilience. 


Should it be air quality? – may partner 
this with active transport in urban areas, 
even county – but not role of NRM – 
but complementary.
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


Land and sea country values that focus the 
guardianship of Aboriginal people in the Burnett 
Mary region are widely acknowledged across 
the entire community.  


2020 Target 3


Regional Councils, State Government agencies 
and other major land and sea -management 
agencies recognise and respect cultural 
heritage values in their urban planning and NRM 
related processes and have established working 
relationships with Traditional Owners.


New Paradigm 3.


Traditional knowledge of previous 
disasters and how they were handled 
could improve management 
to reduce losses (human and 
infrastructure)


Better understanding of 
landscape leads to more 
efficient and effective use of 
resources


Anthropocentric 2.


Critical to protection of lifestyle, and 
human impacts


Could rate high in terms of 
stewardship – could be beneficial to 
NRM, but not critical


1.


Not that important


2.


Issues were not explored – ran 
out of time


2.. 2.


ATTRIBUTE: SOIL QUALITY


Objective: Maintain the extent and condition of 
productive land


Strategy (practice): 


Promote land and water management  
practices that:


• Maintain ground cover


• Minimise risks of soil loss and degradation


• Increase soil carbon


• Prevent and minimise impacts of salinity 
and acid sulphate soils


• Minimise contamination


Improve soil physical, biological and chemical 
health


Anthropocentric High – marginalised lands to be 
abandoned, focus on productive land 
and intensification of crops. Land may 
become more resilient. Policies have 
multiple goals and actions


Good as it has specific goals. 


Because specific goals, good 
for dealing with shocks. 
Negative – true cost of food 
would need to be reflected in 
society (currently subsidised) 
– may not be happy with this. 
Government may be forced 
to continue subsidies in food 
production, or adjust food 
eating habits.


Difficult to implement


May mean government buys 
up land, continues subsidies in 
food production. 


Unintended worsening if 
nuclear power used to supply 
energy. 


Government using budget to 
subsidise policies in productive 
land- negative – not best use 
of public money. May facilitate 
new generation of technology 
– good use of public 
money. Links to educational 
institutions and innovation. 
Micro-responses from farmer 
s- may use own money to 
develop systems to deal with 
shocks. Able to monitor and 
track success.


Low – policy very practical, 
depends on receptive nature 
of farmers – some would do 
whatever wanted


Not specifically about CC adaptation, 
but does build resilience in productive 
land and encourages maintenance of 
carbon in veg  and reduce heat.


ATTRIBUTE: TERRESTRIAL ECOSYSTEMS


Objective: Maintain the extent, composition, 
structure and function of terrestrial ecosystems


Strategy (practice): Promote land and water 
management practices to minimise the impacts 
of weed and pest species


New Paradigm 1.


Issue with maintaining extent – to 
maintain is to limit or eliminate the 
ability adapt to future major natural 
hazards ( will not have opportunity to 
adapt to changing climate). 


Need to improve the extent, 
composition etc. or capacity to. 


Practice should be broadened to 
cover other areas of NRM impacts, 
not just weeds and pests. 


1.


Needs to be rewritten to 
address need to improve 
extent 


2.


provides some benefit but 
money could potentially 
be wasted as investing in 
maintaining system that 
already not running ideally 
– condition needs to be 
improved not maintained.


Money could potentially be 
wasted if only focusing on 
local maintenance – money 
better spent if focused on 
‘improvement’


2.


Potential for negative impacts 
– not enough just to maintain. 
Might improve some things at 
local scale but have negative 
impacts at a regional scale. 


Investing in maintaining might 
reduce capacity of system 
to support new economic 
systems and society


1.


Maintaining does not reflect that 
condition is already poor in most cases 
and actions need to take place that 
support changed climate condition
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STRATEGIES/ POLICIES/ 
TARGETS


SCENARIO OVERALL ASSESSMENT – “WHAT IF” QUESTIONS 
(1= LOW, 2 = MEDIUM, 3 = HIGH)


To what extent will this option 
enable the East Coast to deal with 
future major natural hazards?


To what extent will this option 
enable the East Coast to 
deal with future shocks and 
surprises?


To what extent does this 
option represent the best use 
of public money? 


To what extent will this option 
have a negative impact on the 
East Coast?


To what extent will this option assist 
the East Coast to fulfil its vision?


ATTRIBUTE: WATER LEVELS AND PRESSURE


Objective: Manage groundwater to maintain 
levels and/or pressures long-term


Strategy (practice): Promote land management 
practices to maintain/restore vegetation in areas 
of salinity risk


New Paradigm 2.


Drought – over extraction during 
drought -> benefit


Extreme storms may increase 
recharge


2.


Doesn’t add to the shocks – 
helps maintain food security 
and water supply


2.


Not high investment in 
well-established practice – 
especially in saline areas


Could be some conflict over 
access to water


More resilient landscapes to support 
food and natural resources


Anthropocentric Abandon affected areas (build a 
dam). Move to intensive production 
in feedlots.


Not spending public money Negative impacts- e.g. dust 
storms.


Attribute: Atmospheric carbon


Objective: Manage atmospheric carbon 
emissions


Strategy (practice): Promote and support 
mitigation actions including carbon 
sequestration and emissions reduction


Anthropocentric Battery cows collect methane as 
alternate energy source. 


Abandon affected areas (build a 
dam). Move to intensive production 
in feedlots.


May have to sell cows to china 
(discounted price)


Lose energy source. 


Attribute: Flows


Objective: Manage flows


Strategy (practice): Reduce the impact of 
barriers to aquatic connectivity


New Paradigm Can go both ways – dams can 
improve resilience until eventually get 
a failure or overflow. 


Natural flow regimes help natural 
flora / fauna regimes, resulting in 
improved environmental resilience to 
climate hazards. 


Removal of barriers may make 
humans such as farmers less 
resistant to drought. 


Increase resilience by 
improving health of system 
(more food or recreation 
opportunities)


2. Potential negative impact on 
industry due to reduced water 
allocations


Local decentralised food production 
and rainwater collection reduces 
reliance on large scale cropping


                                                                                                







Page 158PLANNING PACKAGES


GLOBAL SCALE NATIONAL (AUSTRALIAN) SCALE EAST COAST REGIONAL SCALE NRM REGION


by 2030 • Agreed targets at the Paris COP in 2015 • Australia might not sign the agreement 
(COP)


• More likely to see higher emissions 
scenario,


• Nothing could stop the ECC to go ahead 
on its own; regionally-driven initiatives 
to reduce emissions, some mitigation 
initiatives are possible (based on past 
experience it is possible that states could 
take the lead)


• The effectiveness of these initiatives may 
be limited due to conflicting policies 
set at the stat level (e.g. QLD policies 
encouraging mining vs. emission 
reduction targets)


• China and India decide to use up their 
own resources before buying it therefore 
there will be a decline in demand for 
Australian coal at the international market 
(new market for sustainable energy 
sources to phase out coal market)


• Reality check on actual country 
emissions (considering the externalities 
of burning coals) - economic sanctions 
to force reduction in emissions


• A national policy on climate change? 
Highly likely to have a national 
adaptation strategy (maybe not be as 
comprehensive or being permanent - 
could be curbed by next government), 
needs bipartisan support to achieve 
longevity and effectiveness; evidence is 
needed to get policy off the ground and 
maintain it beyond political cycles; what 
would be the tipping point? (marketable 
science that can prove  upcoming threats 
to liveability and economic/ financial 
security); relationship with productive 
economy? E.g. impact of climate change 
on tourism industry to justify policy and / 
or support for such policy


NARRATIVE AND ROADMAP 
(GOING FROM THE PRESENT TO THIS POSSIBLE FUTURE)
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GLOBAL SCALE NATIONAL (AUSTRALIAN) SCALE EAST COAST REGIONAL SCALE NRM REGION


• Technological change to assist the 
delivery of sustainable energy


• Impact on local industry - more 
renewable energy sources to be adopted 
and taken up by individual households


• Less incentive for coal / fossil fuel based 
energy sources create opportunities 
for regional areas to set up renewable 
energy plants (e.g. solar)


• Regulations are put in place based on 
state / federal policies to address climate 
change impacts, including energy 
production and reduction in emissions, 
e.g. more heatwaves, new developments 
with solar power and other alternative 
sources of energy - demonstrated by 
cost-benefit, resilience benefits  (possibly 
triggered by increasing incidence of 
disasters; not only reactive but also 
learning from experiences)


by 2090 • More disasters will intensify on coastal 
areas; loss of iconic places such as 
beaches, barrier reef


• Regulations will be implemented, 
considerable economic losses, 
greater public pressure on politicians/ 
leaders; responses will be possible as 
changes/ shocks will be manageable 
(enough knowledge to respond 
based on scientific research, e.g. new 
food sources/ crops etc.; continued 
development of new technologies; 
changes in food production shift to 
species that can still be grown)


• Major national response to deal with 
changes/ disasters (some science will be 
available but will not have all solutions as 
knowledge will still be evolving)


• Some locations may not be affected 
as severely as other areas facilitating 
adaptation processes (e.g. temperature 
increase favouring alternative crops to be 
grown); coastal areas will be impacted; 


• More people may be living in areas at 
risk making it more complicated for 
emergency responses and retreat policies 
etc; responses might still be limited due 
to lack of previous action/ preparation to 
deal with risks such as heat waves


• Urbanisation will increase, more 
urban populations possibly due to 
displacement from rural areas due to 
climate change impacts (e.g. FBA area 
faming becoming unviable; some coastal 
areas will also become unliveable) 


• Changes in insurance businesses to cope 
with increasing disasters


• Influence in settlement patterns - 
condition development to areas which 
are insurable


• Setting up of response bodies supported 
by the insurance companies to deal with 
increasing risks. Changes in taxation 
models; shifting responsibility to private 
sectors


Key Positive Signposts (ie indicating changing direction - opportunities) -  (ie indicators of possible futures being realised such as events, occurrences or observations that can be scanned from the real world):


Key Negative Signposts (ie indicating a dangerous direction - threats) -  (ie indicators of possible futures being realised such as events, occurrences or observations that can be scanned from the real world):


Shocks and Surprises (that might be encountered along the way towards the possible scenario)


1. Collapse of economic system - new global financial crises (connected to peak oil or climate change)
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