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Executive Summary
The Development Plan for the Coastal Climate Risk Management Tool sets out in detail the planned
structure, content, design and delivery of the Tool, based on extensive stakeholder consultation as
described in the Analysis of End User Needs report. We have given the Tool the working title of
CoastAdapt.
The key characteristics of CoastAdapt are as follows.
• To meet the stated needs of stakeholders, it will deliver three principal components: first,
information and guidance necessary to underpin adaptation; second, a process for decisionmaking around risk management and adaptation in the coastal zone; third, forums for peerto-peer learning, communication and connection.
• It will be delivered through a web interface. It will have multiple entry points to allow users
to move quickly and efficiently to the area that addresses their needs.
• It will address stakeholder needs at different levels of complexity. There will be in-depth
content for council officers and their equivalent seeking to identify and implement
adaptation actions, and summary information for senior management and the community
seeking a general understanding of the risks posed by climate change and sea-level rise and
possible solutions.
• It will provide the user with the capacity to employ the Tool across different timeframes to
deal with different planning horizons and different life spans of various asset classes.
• There will be six major themes in CoastAdapt, as follows:
i.
Present climate: describing present and past climates of Australia, how the
climate interacts with the coast, and why this is important. Users will be
pointed to available datasets and visualisation tools, and provided with
guidance on how to use these.
ii.
Future climate change: outlining the causes of climate change and sea-level rise,
and how climates and sea level are expected to evolve in future.
iii.
Understanding the impacts: looking at impacts on the Australian coast, with
detail provided by sector.
iv.
Taking adaptation action: the largest theme in the Tool, with two major parts.
The first provides information to underpin adaptation – on aspects such as legal
and regulatory framings, adaptation options, pathways, limits and barriers,
incremental and transformational adaptation, and financing mechanisms. The
second part is a 6-step decision support tool for adaptation planning and action.
v.
Community of adaptors: NCCARF will set up an on-line moderated forum for
adaptation practitioners in which users can interact with their peers, share
ideas, approaches and opportunities. The forum will allow users to pose
questions on adaptation to a panel of experts.
vi.
Case studies: stakeholders have been clear about the importance of case
studies of good practice, and of where barriers have arisen and unintended
consequences emerged.
• Content will be delivered through seven delivery mechanisms, as follows:
i.
Information elements. These are web pages of information with links to
factsheets and sections of the Information Manuals.
ii.
Factsheets. These will be downloadable 2-3 (at the most 6) page concise
explanations, aimed primarily at senior management and the community rather
than coastal zone decision-makers.
iii.
Information Manuals. Prepared by external experts, these will be standalone
detailed technical explanations of key areas of coastal adaptation.
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iv.
v.
vi.
vii.

Methodology elements. Methods and guidance will be provided to support
users to perform specific tasks such as a vulnerability assessment.
Tools to support action. These include rules of thumb, templates and checklists.
They will support users, for example, to carry out a cost-benefit analysis to
compare different adaptation options.
Worked examples of the application of methods and tools.
Case studies. Case studies occur in CoastAdapt as a theme and as a delivery
mechanism. They will have their own area in the Tool, reached from the entry
page via a major button. They will also be linked from other webpages within
the Tool to illustrate specific points.

This Plan also contains information on the technical design and visual appearance of CoastAdapt.
Wherever possible, content will be presented in attractive formats supported by infographics,
videos, photographs etc.
NCCARF has carried out a research scoping exercise to identify knowledge gaps that could usefully
be addressed through short focussed research projects to enhance the content and utility of
CoastAdapt. This exercise was described in the Research Scoping Report. This Development Plan
outlines how NCCARF plans to move forward to identify and commission research.
An important consideration for stakeholders was the longevity of the Tool. While recognising that
NCCARF has a finite period of time to complete the Tool, this Development Plan looks at actions that
can be undertaken that would enhance the take-up and longevity of the Tool.
Finally, the Development Plan presents workplans for 2015-16 and 2016-17, together with outline
budget information.
Altogether, this Development Plan presents a complete blueprint for NCCARF to move forward over
the next months to develop and operationalize a risk management framework to support all aspects
of decision making for climate change and sea-level rise in Australia’s coastal zone.
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1.

Introduction to this Plan

1.1

Background to the Plan

The Australian Government has committed funding for the National Climate Change Adaptation
Research Facility (NCCARF) to undertake a Phase 2 Program to support national capacity
development and deliver guidance that helps local decision-makers manage climate risks. The
funding has been provided for three years from 2014 to 2017, and to a value of $8.8 million.
Project activities will take place under four headings in order to deliver the project outcomes. These
are, in brief:
Key Activity 1:
Governance, management and operations
Key Activity 2:
Preparing the Australian Coastal Climate Change Risk Management Tool
Key Activity 3:
Synthesis and communication
Key Activity 4:
Managing four Adaptation Networks
Further detail is available in the Phase 2 Project Plan, available from www.nccarf.edu.au

This Development Plan relates to Key Activity 2. The Project Plan states that Key Activity 2 should,
through extensive stakeholder engagement, develop a framework for understanding and managing
climate risks including sea-level rise in the coastal zone, in order to provide local governments and
associated stakeholders with the skills, information and tools to support effective decision-making.
This Development Plan provides detail on how, in order to fulfil this requirement, NCCARF will design
and deliver a Coastal Climate Risk Management Tool.

1.2

Purpose and scope of the Development Plan

The Funding Agreement between Griffith University and the Australian Government, which brings
Phase 2 into existence, states that the Development Plan should present a design and delivery
proposal for the Coastal Climate Risk Management Tool, and will:
•

include a description of how the tool’s components and outputs will meet those needs
identified in the user-needs analysis;

•

provide details of how the tool will be implemented, based on input from end-users and
technical experts;

•

demonstrate that the tool is technically feasible,

•

provide evidence that the tool is broadly compatible with existing regulatory and planning
frameworks;

•

demonstrate that the tool assesses and draws on the existing coastal science, and provide
details of how any proposed further research will support the delivery of the tool;

•

outline how any additional research would be delivered, including proposed methodology,
timing of outputs and procurement processes;

•

provide details of key tasks needed to develop, implement and maintain the tool, with
accompanying timing details and resourcing information (budget and personnel, including
requirements for external specialist expertise);

•

identify ongoing resources required to maintain all aspects of the tool post June 2017,
including web management and upgrade requirements (for example, of technical datasets).

The main components of the Development Plan, the design and proposed delivery of the Tool,
should be considered by primary stakeholders through the Project Review Committee, which is
3
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required to endorse the Development Plan prior to its delivery by NCCARF to the Department of the
Environment. This endorsement does not imply in any way that use of the Tool is mandatory.

1.3

Structure of the Plan

This Development Plan lays out the activities required to deliver the Coastal Climate Risk
Management Tool (the Tool). It contains nine sections. The first is simply an introduction,
summarising the background to NCCARF’s Phase 2 activities, and the scope and purpose of this Plan.
In Section 2 we explore the context and scope of the Tool, looking at the existing state-of-play with
respect to coastal governance in Australia and work that has already been done around information
portals and decision support tools. We summarise the outcomes from NCCARF’s stakeholder
consultation which, together with the requirements in the Funding Agreement, provide clear
guidance on what is expected from the Tool.
Sections 3 and 4 then lay out the structure and content of the Tool. Section 3 begins by looking at
delivery, which will be through a worldwide web interface, and at how content will be developed. It
then sets out the outline structure, before presenting an indicative entry page and exploring the key
building blocks of the tool. Section 4 revisits the structure, fleshing out the detailed content under
each of the six major themes proposed in Section 3. It includes a detailed discussion of C-CADS 1
(Coastal Climate Adaptation Decision Support), the risk management and decision support tool
provided in the Tool.
Section 5 provides information on the technical design of the Tool, including considerations of visual
appearance. Section 6 describes how NCCARF will go about identifying and commissioning research
projects in support of the Tool, and incorporating the outputs into the Tool. Section 7 looks at
aspects of longevity, and in particular what aspects would need to be regularly updated if the Tool is
to remain useful for more than just 2-3 years.
Finally, in Sections 8 and 9 we present work plans for Tool development and implementation, for the
financial years 2015-16 and 2016-17 respectively. Tables 8.1 and 8.2 include outline budget
information.
NCCARF recognises that there are risks associated with the development and implementation of the
Tool, and has drawn up a risk register. This is included in Appendix 1. Appendix 2 presents in detail
the content of the Tool and how and when content will be developed, being an expansion of a table
initially presented in Section 4 (Table 4.1).

1.4

Definition of the coastal zone

NCCARF has taken a broad definition of the coastal zone for the purposes of this Tool. It includes the
foreshore and near-shore zone, and the coastal region that is likely to be affected by sea-level rise
and marine-related climate change (storm surge and exposure to storms tracking inland from the
sea). This includes the region adjacent to the coastline itself and estuaries, which may be affected
by processes such as riverine flooding. This definition is flexible and can be aligned with definitions
of coastal zones used in the states and Northern Territory. By taking this broad definition, it is
possible to consider integrated solutions to climate change and sea-level rise, to respond to multiple
and coincident climate-driven events, and to ensure that unintended consequences do not arise
from risk management.

1

Note this is a working title only.
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2.

Context and scope of the Coastal Risk Management Tool

2.1

Coastal governance in Australia

In Australia, coastal zone planning and management is largely a state/territory responsibility, with
day-to-day decision making the responsibility of local governments. The exception to this is the
Northern Territory, where planning decisions are the responsibility of the territory government.
Each state and territory has its own approach in planning for climate change risks in the coastal
zone, and this results in broad interstate differences in how adaptation is handled in legislative
instruments, regulatory frameworks and statutory and non-statutory planning policies. NCCARF
reviews these differences in the State of Play Report (Section 2.2.7) and in the Analysis of End User
Needs report (Section 4.2). Key features are:
• Four states have mandated sea-level rise benchmarks, ranging from 0.8m to 1m by 2100.
• All states have at some time carried out climate modelling to generate high-resolution
scenarios of future climate change. The emissions trajectories, time slices and models
underlying these scenarios vary between states, making comparison of the scenarios difficult
if not impossible.
• Some states have carried out coastal inundation mapping which takes into account future
sea-level rise. In some jurisdictions this is underpinned by high-resolution mapping based on
Lidar. Individual councils have also commissioned Lidar mapping.
• All states provide guidance to local councils to support them in their decision-making around
climate change and sea-level rise (see Table 4.4). Current guidance includes:
o New South Wales: NSW Coastal Planning Guideline: Adapting to Sea Level Rise
(2010)
o Queensland: Guideline for Preparing a Coastal Hazard Adaptation Strategy (2013)
o South Australia: Prospering in a Changing Climate: A Climate Change Adaptation
Framework for South Australia (2012)
o Tasmania: Various resources including ClimateAsyst and its User Manual (2014), a
climate change analysis, risk assessment and communication tool
o Victoria: Victorian Coastal Hazard Guide (2012)
o Western Australia: Coastal Hazard Risk Management and Adaptation Planning
Guidelines (2014)
Not only do differences exist between states and territories in how they manage risks from climate
change and sea-level rise. State-level policy also changes over timescales of just a few years.
NCCARF has captured current policy and activities in the State of Play Report, and plans to update
this Report in late 2016. This updating will track any changes in state and territory policy relevant to
the Coastal Risk Management Tool, in time for any changes to be incorporated.
Jurisdictional differences in the way that climate change and sea-level rise risks are handled form an
important consideration in the design and development of the Tool. It must be nationally applicable,
whilst taking into account the jurisdictional differences that exist at state and territory level, and
delivering content that is useful to coastal planners and decision-makers. Failure to address these
scale issues may result in a Tool that is not taken up by the target end users who are, to quote the
Funding Agreement, ‘local and state government decision makers, … [and] … other coastal decision
makers such as natural resource management groups and coastal infrastructure operators’.
Jurisdictional differences will be considered in detail in the Information Manuals on Planning
instruments and approaches, and on Legal case studies. This information will be used to develop
webpages within the Tool that deal explicitly with this issue (see Table 4.1 under Theme 5).
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2.2

Existing coastal adaptation decision support tools and information portals

NCCARF has carried out a comprehensive survey of existing decision support tools and information
portals for climate change (and sea-level rise) adaptation, both in Australia and overseas. The
results of this survey are documented in the State-of-Play Report and in Section 3.1 of the Research
Scoping Report. Until recently, most adaptation support was delivered in the form of reports. This
would include the guidelines produced by each of the Australian states and listed in Section 2.1; an
exception is ClimateAsyst, the web-based Tasmanian resource.
It is only in the last year or so that adaptation support websites, similar in character to what is
envisaged for the NCCARF Coastal Risk Management Tool, have appeared in substantial numbers.
They continue to emerge on a monthly basis, and NCCARF will continue to track and evaluate these
websites during the design and development stages of the Tool, so that useful insights and
developments can be incorporated.
Adaptation support has two principal elements. The first is the provision of information (including
data). A typical example focussed on information provision is the Climate Change in Australia
website (www.climatechangeinaustralia.gov.au), with the central mission of delivering scenarios of
future climate change and sea-level rise. The second is adaptation decision support, generally
provided through a risk management framework. Risk management frameworks take the user
through a number of steps:
• establishing the context and objectives,
• analysing the problem and identifying options,
• making decisions,
• implementing adaptation options,
• monitoring and evaluating the performance of selected options.
These steps, first set out for climate change adaptation by Willows and Connell (2003), are iterative
and circular in recognition of the need for flexibility and adaptive management. Risk management
frameworks, in addition to the straightforward provision of information, offer methodologies and
guidance on carrying out, for example, impact and risk assessments and cost-benefit analyses.
It is envisaged that the NCCARF Tool will provide information (an information portal) and decision
support (a decision support tool). It will also provide case studies and opportunity for interaction
which will serve to inspire action and break down barriers to adaptation.
In Australia, noteworthy activity in the provision of adaptation support, which must be taken into
account in design and development of the Tool, includes:
• Provision of information, such as the Climate Change in Australia website (produced by
CSIRO and the Bureau of Meteorology), products from Geoscience Australia and the
Collaborative Research Centre (CRC) for Spatial Information such as VisTool for coastal
inundation (and see Section 4.1.1 of this document for more detail), and the Adaptation
Navigator produced by the Victorian Centre for Climate Change Adaptation Research
(http://adaptation-navigator.org.au/);
• Sector-based adaptation support, generally from private business. Examples are
AdaptWater, produced by Sydney Water, and the Climate Change Adaptation Guidelines in
Coastal Management and Planning produced by Engineers Australia’s National Committee
on Coastal and Ocean Engineering;
• State and territory guidelines for adaptation, often focussing on management of sea-level
rise, as set out in Section 2.1;
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•

2.3

Initiatives at regional and local council level, and by NRM groups. An example is the Hunter
and Central Coast Regional Environmental Management Strategy (HCCREMs) Decision
Support for Adaptation – The Handbook (2013).

Outcomes from NCCARF stakeholder consultation

In order to be effective, the NCCARF Tool must meet the needs of the stakeholders it is intended to
support. NCCARF undertook a comprehensive process of stakeholder consultation between
November 2014 and May 2015 in order to understand those needs. These consultation activities,
and the reports which provide more detail, are described in Table 2.1.
Table 2.1: Consultation activities and outputs that underpin Tool development
Task
Identification and
prioritisation of
stakeholders
Consultation with
high-level coastal
stakeholders

Process
Stakeholder engagement planning undertaken by
NCCARF staff and communication experts

Output
Stakeholder Engagement
Plan (Jan 2015)

•

Broad consultation
with a range of coastal
stakeholders

•

Kick-Off Meeting Report
(March 2015)
Analysis of End-User Needs
report (April 2015)
Analysis of End-User Needs
report (April 2015)
Research Scoping Report
(April 2015)

•

•

Consultation with
target stakeholders

•
•
•

A national Kick-off Meeting organised by
NCCARF staff (November 2014)
State-level feedback through discussion at the
Project Review Committee
12 stakeholder consultation meetings held in
capital cities and regional centres, attended by
government, private industry and nongovernmental and community organisations.
Each meeting addressed knowledge gaps, the
need for a decision making tool and an effective
tool structure.
An online survey focussed primarily on
knowledge needs and challenges and barriers to
adaptation. Close to half the 299 respondents
were from government or the private sector
(i.e., potential Tool users).
Local government feedback through discussion
at the End User Reference Group.
Technical advice on the Tool through the
Technical Review Committee.
Contextual advice on the Tool through
consultation with convenors of NCCARF’s four
Adaptation Networks.

Analysis of End-User Needs
report (April 2015)
Research Scoping Report
(April 2015)

The extensive consultation conducted by NCCARF identified that the Tool should be authoritative
and nationally consistent, with guidance developed, reviewed and approved by experts. It should
provide knowledge to underpin the best possible decisions, consistent with policy and legislation in
the jurisdiction. It should be an assessment tool that is low cost (in terms of financial and human
resources) to develop, implement and adjust. All potential end-users were clear that endorsement
by the states is an essential step if the Tool is to be widely taken up at the local council level. End
users were also clear that the Tool must ‘make their lives easier not harder’.
We categorised stakeholder feedback into three broad areas: design and delivery, content, and
dissemination, take-up and legacy of the Tool. Table 2.2 summarises the feedback that emerged
from the on-line survey and the stakeholder consultation workshops under these three headings. In
this table, unique identifiers have been assigned to each Tool content item, so that this Report can
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identify where they have been addressed in the design and/or delivery of the Tool (see Section 4 and
Appendix 2).
Table 2.2: Desired Tool content compiled from stakeholder consultation (from Box ES1 in the
Analysis of End User Needs report)
Design and
delivery

1.
2.
3.
4.

Tool
content

5.
6.
7.

8.

9.
10.

Align with activities by other groups, principally state governments
Be flexible recognising different levels of starting knowledge and different
knowledge requirements
Provide accessible and straightforward delivery of reliable information
Have multiple entry points providing access to:
4.1. information for senior management and executives
4.2. information for communities
4.3. detailed information and guidance for decisions makers including
council officers
Support adaptation action
Deal with and take account of issues of scale
Be a data portal providing:
7.1. access to nationally-consistent, freely-available data on present-day
and future climate and climate change, coastal hazards, sea-level rise,
regional impacts and their costs, damage estimates and biodiversity
loss
7.2. integration of datasets
7.3. visualisation of datasets.
Provide advice, support and guidance on the process of risk assessment and
decision-making under climate change including on:
8.1. data quality and use, including advice on how to select data
8.2. appropriately scaled (down to regional and local levels) scenarios of
future climate change, hazards and sea-level rise
8.3. sea-level rise management options through defending against,
retreating from and accommodating risks
8.4. methodologies for vulnerability, impact and risk assessment,
including methods to identify at-risk hotspots
8.5. decision-making under uncertainty
8.6. understanding the legal implications of adaptation decisions, actions
and inaction
8.7. laws, planning and building regulations as these affect risk
management
8.8. consistent methods of valuation – cost-benefit analysis, multi-criteria
analysis; these methods should be applicable to valuation across the
range from ecosystems to hard infrastructure, and should have the
capacity to inform decision pathways analysis
8.9. assessment of costs of adaptation options and avoided damages
through, for example, cost-benefit analysis
8.10. the role of insurance
8.11. financing for disaster resilience, preparedness and recovery
8.12. building a business case for adaptation
8.13. innovative financing mechanisms for adaptation, including
mechanisms such as public/private partnerships.
Advise on the use of decision pathways to map out adaptation strategies, choice
points, trigger points and thresholds for action.
Incorporate ecosystem analysis, including:
10.1. information on ecosystem goods and services
10.2. methods to value ecosystem goods and services
10.3. The Tool must balance environmental, economic and social
considerations
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11.

Dissemination, take
up,
longevity

12.
13.
14.
15.
16.
17.

2.4

Provide frameworks for peer-to-peer learning and advice through:
11.1. on-line forums to support communities of practice
11.2. case studies of good practice (and what didn’t work) accompanied by
short videos by people with practical experience of adaptation
11.3. a panel of independent experts
Provide guidance on community engagement and consultation
Review national and international adaptation activity.
NCCARF should ensure take-up through state-level endorsement and positioning
within councils, e.g. within strategic departments such as financing
NCCARF should partner with coastal decision-makers during Coastal Tool
construction
NCCARF should monitor and evaluate performance of the final Coastal Tool
NCCARF should keep the Coastal Tool up-to-date and maintained

The Coastal Risk Management Tool in the Funding Agreement

The Funding Agreement sets out the major characteristics that must be present in the Tool. The
overarching requirements are that it should:
a.
Guide local and state governments and other organisations make better decisions about
managing risks from coastal climate change.
b.
Draw on existing knowledge and some targeted new analysis, and up to $750,000 is
available to underpin this new analysis (as set out in the Research Scoping Report).
c.
Assist coastal decision-makers understand future climate risks and provide practical
guidance on how to manage the associated physical, social and economic risks. It will:
i.
be voluntary in application,
ii.
demonstrate leading practice,
iii.
develop ‘rule of thumb’ approaches where possible,
iv.
consider both natural and built assets.
d.
Provide guidance on all aspects of adaptation planning including, but not limited to:
i.
community engagement;
ii.
risk assessment, including understanding climate risks and impacts;
iii.
adaptation options, including hard and soft options, land use planning, design and
siting, and market mechanisms;
iv.
implications of adaptation actions, including strategies to manage legal risks,
assessing costs and benefits and understanding trade-offs, optimising the timing of
implementation of actions, and financing and funding models.
Section 4 of this Report demonstrates clearly that these requirements have been met.

2.5

The scope of the Tool

Sections 2.1 to 2.4 set out in detail the scope of the Tool. It must:
• Be consistent and up to date with policy and activities at the state level;
• Deliver to stakeholder requirements, as set out in Table 2.2;
• Address each of the characteristics defined in the Funding Agreement;
• Build on existing decision support tools and information portals for climate change (and sealevel rise) adaptation, both in Australia and overseas, to deliver a Tool that uniquely
addresses the information and methodological needs of coastal decision-makers throughout
Australia;
• Be applicable across different timeframes to deal with different planning horizons and
different life spans of various asset classes.
Sections 3 and 4 of this Report set out to demonstrate that these goals have been achieved.
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3.

Delivery and structure of the Tool

3.1

Delivery of the Tool

The timetable for delivery, as set out in the Funding Agreement, is:
• Delivery of an endorsed development plan for development of the coastal climate risk
management tool, including a work plan for years 2 and 3: 1 July 2015;
• Delivery of a draft coastal climate risk management tool for refinement and consultation
activities (the beta version of the Tool): 1 July 2016;
• Delivery of an endorsed and operational final coastal climate risk management tool: 28
February 2017.
For the purposes of this Plan, we have given the Tool the working title of CoastAdapt.
The Tool will be delivered through a web interface. We have considered in depth the possibility of
delivering a ‘standalone’ version, possibly on a DVD or similar. The advantage would be that it
provides users with Tool access in the absence of an Internet connection. Two principal
disadvantages have been identified. The first is around updating. Over time, a properly maintained
tool will be updated to reflect emerging new science and techniques. This is relatively
straightforward with a web-based tool. The risk with standalone versions is that they become outdated, so users are working with a version that no longer reflects current thinking. The second is
around data and data visualisation. An important component of the Tool is visualisation of future
climate change and sea-level rise. Data storage and licensing issues for these visualisations would
arise for the standalone version, but are relatively straightforward to address with a web-based tool
by linking the user to the sites of the data provider rather than hosting the data in situ.
NCCARF’s extensive stakeholder consultation did not reveal a desire for a standalone version of
CoastAdapt, whereas there was a strong appetite for delivery through a web interface. Most people
have access to the Internet for most of the time. Individual components of the Tool, such as the
Information Manuals, will be made available in the Tool as pdf documents to facilitate download, so
that the user can have them available on their own computer. On the basis of these considerations,
it was decided not to proceed with a standalone version of CoastAdapt. Delivery will be web-based.
CoastAdapt will be optimised for use on handheld devices such as smartphones and tablets. We do
not intend to produce an app.

3.2

Overarching structure of CoastAdapt

On the basis of stakeholder feedback, CoastAdapt needs to deliver two principal components: (i)
information and guidance necessary to underpin adaptation; (ii) a process for decision-making
around risk management and adaptation in the coastal zone. That is to say, it needs to be an
information portal and a decision support tool for adaptation. Feedback from our stakeholders
strongly suggests that the first component is the more important in addressing their immediate
needs. However, sufficient number of stakeholders were interested in risk management and
decision support for us to include this process.
In addition to being an information portal and a decision support tool, stakeholders have been very
clear about a third requirement to aid communication. This means the provision of platforms,
guidance and facilitation for communication and connection – with experts, with peers in their own
and other institutions, with the community, upwards and downwards through the organisation.
Access to case studies of practical adaptation actions are seen by stakeholders as a very important
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component of this connection. Overall, therefore, CoastAdapt must deliver to three requirements:
to learn, to act and to connect.
Stakeholders have emphasised the need for flexibility. Coastal decision-makers may use the Tool in
a number of ways including to: (i) obtain the most up-to-date scenarios of climate change and sealevel rise for their location; (ii) carry out climate change and sea-level rise impact assessments to
develop an adaptation plan from first principles; (iii) identify and test potential adaptation options.
The Tool should have multiple entry points so that users can move quickly and efficiently to the area
that will address their needs.
At a minimum, information needs to be provided at two levels: in-depth for council officers and
equivalent decision-makers (e.g., in the private sector) seeking to identify and implement adaptation
actions, and summary, for senior management and the community seeking a general understanding
of the risks posed by climate change and sea-level rise and possible solutions.
The Tool will not be ‘plug and play’; that is, it supports users to make ‘good’ decisions, it does not
make those decisions for them.
An overarching structure for the Tool to fulfil stakeholder requirements is shown in Figure 3.1. This
figure indicates that the entry, or home, page for the Tool will have six major buttons, each of which
provides an entry point leading to a theme. These six themes have been identified from stakeholder
feedback as representing the most important reasons why they will visit and utilize the Tool. They
address the stakeholder requirement for flexibility and ease of use. They are:
Theme 1: Present
climate
Theme 2: Future
climate change and sealevel rise

Theme 3: Understanding
the impacts

Theme 5: Community of
adaptors

Theme 4: Taking
adaptation action

Theme 6: Case studies

Clearly cross-linkages will be an important component of navigation through the Tool. Thus, for
example, case studies and Information Manuals will be held in a common area so that users can
immediately see what is available, as well as being linked throughout the Tool to relevant content
under the other five themes. Information on state and territory jurisdictional differences will be
held in Theme 5 (see Table 4.1), but will be cross-referenced to other themes, such as Theme 4, as
required. An indicative entry page, based on these considerations, is shown in Figure 3.2.
In addition to the six major entry points and themes, the entry page will provide access to five other
areas of the Tool:
• Information Manuals. This button will lead to a page from which all Information Manuals can
be accessed in complete pdf form, suitable for download.
• Factsheets. Each Information Manual will be accompanied by a summary two-pager setting
out the major points in accessible language. These short (typically 2-3 page, no more than 6
pages) factsheets will be appropriate for use by coastal decision-makers to communicate
with senior management, elected officials and the community. They will be made available
as downloadable pdfs. Other freestanding factsheets will be produced, on topics such as the
role of insurance, and the use of pathways approaches. This button will lead to a complete
list of factsheets, which will take on the same role as FAQs.
• C-CADS (Coastal Climate Adaptation Decision Support) is the risk management framework
provided as part of the Tool (see Section 4.2). It is anticipated that users of C-CADS will visit
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•
•
•

the Tool on multiple occasions and will want to navigate directly to C-CADS. To facilitate this,
a button will be provided from the entry page.
Sea-level rise and you. This link will take the user to a webpage with information about the
causes of sea-level rise and what it is likely to mean for Australia. Users will be able to obtain
projections of likely sea-level rise for their area.
About CoastAdapt. This button will lead to a short description of the Tool: its role, planned
audience, history, authors and contact points. This will establish the authority of the Tool.
What is the coast? In consultation, stakeholders emphasised the need for clarity around how
the coast is defined, and so this button leads to our definition (see Section 1.4 for this
definition).

Finally, there will be a search facility, to support users to find relevant information. Items of Tool
content are described in greater detail in Section 4.
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Figure 3.1: Overarching structure of CoastAdapt (GI = General information for understanding (to
address needs of senior management and the community); DI = Detailed information for planning
(to address needs of coastal decision-makers such as local council officers).

Figure 3.2: An indicative entry page for CoastAdapt

13

Coastal Climate Risk Management Tool: Development Plan
Approved 3 August 2015

3.3

CoastAdapt structure: the content delivery mechanisms

Tool content will be delivered through seven mechanisms. These are:
• Information delivery:
o Information elements and factsheets
o Information Manuals
• Methods, tools and examples:
o Methodology elements
o Tools to support action
o Worked examples of the application of methods and tools
• Community engagement:
o Case studies
o Community forum/expert panel
3.3.1

Information delivery

Information elements and factsheets
The basic information elements are web pages of text that describe and discuss a particular topic
relevant to coastal zone planning under climate change and sea-level rise. Simple topics may be
addressed by a single web page, more complex topics by several. Topics will range from a
description of the causes of climate change and sea-level rise, through to scenarios of future change
(in mean climate, occurrence of extreme events (where the science will support robust statements)
and sea-level rise), the range of available adaptation options and a discussion of potential funding
mechanisms. Table 4.1 sets out the principal topics that will be addressed by information elements.
Where possible, information element text will be converted into factsheets and made available as a
pdf. These will be between 2 and 6 pages in length. They will be available for download from the
element itself and, in addition, a central repository of factsheets will be created, accessible from the
entry page. This central repository will take the place of an FAQ section, since FAQs can often
frustrate users by failing to answer pertinent questions. Accurately descriptive titles for the
factsheets should ensure that users can rapidly find the factsheet relevant to their concerns. The
factsheets will be designed to be easy to read and will have consistency through use of a template.
Information Manuals
NCCARF has commissioned experts to produce a set of ten Information Manuals in support of
CoastAdapt. These provide in-depth information on significant topics for coastal zone adaptation
and risk management, identified following stakeholder consultation. The topics and authors are
shown in Table 3.1. Key features of these Manuals are:
•
•
•

Content must be readily accessible to coastal decision-makers providing rapid access to
information needed to take into account climate change and sea-level rise.
To achieve this end, commissioned authors will be required to work closely with NCCARF
throughout the writing and review process. Authors have been provided with a briefing
document that outlines the intent and desired style.
Authors will be brought together at meetings to ensure common understanding. Currently
we plan two meetings, the first to discuss and agree Manual outlines, and the second postreview to agree final steps in Manual preparation. Communications experts will be present
at both meetings. The end result should be that all authors have a clear and common
understanding of what is expected from them, and a clear map of how to proceed.
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•

•

•

•

NCCARF has identified one staff member to work with each author, essentially in the role of
commissioning editor. The staff member will liaise with the author during the writing
process to ensure that the product is informative and accessible. NCCARF’s communications
expert will have general overview of this liaison activity.
NCCARF is currently in the process of identifying Tool Development Partners from amongst
organisations responsible for coastal zone planning under climate change and sea-level rise.
These Partners will work with Manual authors to ensure accessibility and utility of content.
NCCARF’s Technical Reference Group will be asked to have general overview of technical
content, beginning with a review of the Manual outline. Where authors are members of the
Technical Reference Group, an alternative expert will be identified and engaged to
undertake this role.
Manuals will have a very clear structure, with sections that can be individually referenced
from other areas of the Tool, in particular from information elements. The Manuals will also
be available for download as complete pdf documents. A central repository will be created,
accessible from the entry page.
Draft Manuals will be subject to a formal review process by experts, for technical accuracy
and comprehensiveness, and by users, for utility and accessibility, prior to completion and
sign-off.

Table 3.1: Information Manuals commissioned and their authors
Information Manual Topics:

Author and organisation

State of play on knowledge, policy and planning for
coastal adaptation in Australia
Understanding sea-level rise and climate change, and
associated impacts on the coastal zone

Sarah Boulter, NCCARF

Available datasets and their application to climate
adaptation decision making for coasts and estuaries
Coastal sediments, beaches and soft shores.
Understanding their importance for coastal resilience,
and approaches for local and regional decision-making
including use of sediment compartment
Ecosystems and the coastal fringe: approaches to
ensure the long-term sustainability of Australian
coasts and estuaries
Assessing costs and benefits of climate change
impacts and adaptation: methods and worked
examples
Planning instruments and approaches to enable
adaptation to long-term climate risks (Australia and
beyond).

Jo Mummery,
NCCARF
Matt Eliot, Damara
Consulting

Mark Siebentritt,
Seed Consulting Services

Engineering solutions for coastal infrastructure: what
the Engineering Australia Guidelines mean for nontechnical experts
Legal case studies: a compendium of cases relevant to
climate adaptation on the Australian coast
Community engagement and participation: guiding
principles, case studies and current best practice
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Theme(s) to which the
Manual principally
relates
All
1 and 2, and 5 as a basis
for community
engagement
Themes 1, 2, 3 and 4
Themes 1 and 3

Jane Chambers, Murdoch
University

Theme 3

Russ Wise and Tim Capon,
CSIRO

Theme 4

Barbara Norman,
University of Canberra,
and Nicole Gurran,
University of Sydney
Tony Webb,
Environmental Hydraulics

Theme 4

Mark Baker Jones, DLA
Piper
Tim Smith, University of
the Sunshine Coast, and
Anne Leitch, NCCARF

Themes 4 and 5

Theme 4

Theme 5
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The timetable for delivery of Manuals is as follows:
Authors identified:
Writing draft Information Manuals:
Review of Manuals:
Finalisation of Manuals by authors:
Proof-reading, design, layout and publication by NCCARF:

April – May 2015
June – December 2015
Dec. 2015 – February 2016
March – April 2016
April – June 2016

This timetable provides NCCARF with the opportunity to cross-reference Tool content to the
Manuals from December 2015 onwards.
3.3.2

Methods, tools and worked examples

Methodology elements
Stakeholder feedback has made it clear that the Tool must not be an ‘information hub’ alone. It must
support decision-makers through the process of understanding the risks from climate change and
sea-level rise, and planning and implementing responses.
Equivalent to information elements are methodology elements. These are web pages of text that
describe a particular method and/or provide guidance relevant to decision-making in the coastal
zone. Simple methods may be described in a single web page, more complex methods by several.
Methods and guidance will include:
• how to evaluate the quality of data, what data are appropriate to use and what data are
likely to be court defensible;
• what benchmarks to use, and advice on the most appropriate future scenarios of climate
change and sea-level rise;
• the process of risk assessment and decision-making under climate change, including
decision-making under uncertainty;
• how to determine pathways for staged decision-making, particularly the preferred
timeframe informed by choice points, trigger points and thresholds for action;
• the assessment of costs of adaptation options and avoided damages through techniques
such as cost-benefit analysis and multi-criteria analysis;
• effective ways to achieve a constructive dialogue with communities;
• how to engage with senior management and build organisational support for adaptation.
These elements will support and be supported by Tools and Worked Examples. Table 4.1 sets out
the principal methods that will be addressed under each theme.
Tools
A major component of CoastAdapt is the stepwise risk management framework to support good
decision-making in the coastal zone. NCCARF carried out an extensive literature review of risk
management frameworks. These frameworks generally follow a common format of providing a
series of steps for users to follow. These steps take the user from identification of the problem faced
through a full assessment of risks and response options, to implementation and, finally, monitoring
and evaluation. Guidance is provided at each step. This approach draws on the framework of
Willows and Connell (2003), as described in the Research Scoping Report, and has been modified to a
greater or lesser extent in subsequent work by other organisations seeking to create a decision
support tool for adaptation, some of these working in Australia.
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Following the literature review, and taking into account feedback received during stakeholder
consultation with end users and technical experts, NCCARF decided on a six-step approach. This
supports the user through a process to arrive at effective adaptation outcomes, as follows:
1.
2.
3.
4.
5.
6.

Identify the problem and objectives
Assess the vulnerabilities and risks
Identify options
Evaluate options & costs
Take action
Monitor and evaluate.

More detail on the process, and how it sits in the context of other work on decision support both
internationally and within Australia, is provided in Section 4.2.1. The working title for the NCCARF
Decision Support Framework is C-CADS (Coastal Climate Adaptation Decision Support).
In addition to C-CADS, CoastAdapt will also provide a number of other decision support tools,
including rules of thumb, templates and checklists, targeted at areas of complexity where end users
have sought methodological assistance. The precise number of decision support tools will be
informed by end user feedback and partnerships, but they are expected to include:
• Templates and tools to help local governments identify climate risk hotspots. This will help
identify areas most vulnerable to climate change impacts and requiring adaptation action;
• Spreadsheets to help prioritise actions to address climate risk, including identification of
what action needs to be taken in the near-term, the medium term and the longer term;
• Models for the analysis of costs and benefits of taking adaptation action, including tools to
value social and environmental assets.
The final point is particularly important as the Analysis of End User Needs report noted that the Tool
must support its users to incorporate considerations of ecosystem conservation and regeneration
into decision-making under climate change. Further, it must provide methods to value ecosystem
goods and services so that analyses of costs of adaptation and avoided impacts can take into
consideration the contribution of ecosystems.
‘Rules of thumb’ are easily learned and easily applied procedures, based on physical principles, for
approximately calculating a value. They are simple tools for decision-making, and are valuable
where the scientific evidence is both complex and uncertain. Rules of thumb to include in the Tool
will be carefully worked through with the Technical Reference Group, and are likely to include
estimates of coastal recession (the Bruun Rule) and rainfall intensity increase per degree of global
warming (based on the Clausius-Clapeyron theory). The authority base of any rule of thumb included
in the Tool will be clearly stated.
These will all be linked from within C-CADS.
Worked examples
CoastAdapt will provide worked examples to illustrate the steps necessary to carry out a full risk
assessment using C-CADS. In addition, in areas of greater technical complexity and where the
analysis is likely to be central to a planning or decision-making process, freestanding worked
examples will be provided. Based on consultation to date, these are expected to address such issues
as how to:
• present climate and climate projections data in planning and decision making;
• use sediment compartments in a regional analysis to inform erosion risk and effective
management options;
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•
•
•

model at a local scale the combined risk of sea inundation and catchment flooding;
value environmental goods and services in a cost benefit analysis;
apply a pathways approach to optimise when particular adaptation interventions needs to
be made.

NCCARF will seek feedback from Tool Development Partners as the Tool develops to ensure that
needs are met.
3.3.3

Community engagement

Case studies
As a means to share experience and peer-to-peer learning, stakeholders have stressed the need for
case studies of good practice, and of examples where desired outcomes were not achieved or where
there were unintended consequences. This need has been such a recurrent theme throughout
consultation that the decision has been taken to link to a central repository of case studies through a
major button on the entry page. At the same time, there will be links to individual case studies from
individual elements within CoastAdapt, to illustrate particular items of information or methods.
Community forum/expert panel
Stakeholders have stressed the importance of peer-to-peer engagement, and have requested this
function in the Tool. They have also asked for access to expert advice, for example through a panel
of experts. NCCARF is evaluating possible strategies, bearing in mind that the current project is only
funded until mid-2017, and that an unmoderated forum or expert panel is unlikely to succeed.
Currently, we plan to launch a forum and an expert panel early in 2016 to allow them to run as
moderated activities for at least a year. This will allow opportunity to monitor and evaluate
performance over a sufficient period of time to arrive at a judgement. Further detail is provided in
Section 4.

3.4

The role of review

To fulfil its potential, it is vital that CoastAdapt is widely recognised by stakeholders as a reliable,
comprehensive, up-to-date and technically accurate source of information and decision support.
Comprehensive review of Tool content will be a strong contributor to building this reputation. To
this end, NCCARF will ensure that material prepared for CoastAdapt, whether in-house or by
external experts and consultants, is reviewed. We expect the Technical Reference Group and
Network members to play an important role in scientific review, and the End User Reference Group
and Project Review Committee to be important in assessment of useability. Where necessary, we
will go beyond these groups to identify reviewers with appropriate expertise.
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4.

Content of CoastAdapt

Section 3 outlined the six major themes in CoastAdapt (Section 3.2) and set out the major delivery
mechanisms that will be used (Section 3.3). Here we provide greater detail about content.
Figure 4.1 shows the architecture of CoastAdapt in detail, and Table 4.1 provides an overview of the
content. Figure 4.1 can be related clearly to Figure 3.1, which outlined the overarching structure.
However, in Figure 4.1 we show how the delivery mechanisms of Figure 3.1 will be used under each
theme to deliver knowledge and skills.
In order for users to be able to navigate CoastAdapt efficiently, there will need to be a
comprehensive Search function. This is discussed in more detail in Section 5.6.

4.1

Learn: Themes 1 and 2

Themes 1 and 2 contain information on ‘Present Climate’, and ‘Future Climate Change’, including
information on the mean climate, extremes such as heavy precipitation and sea-level rise. They are
principally scene-setting themes, and are likely to be accessed by people seeking general
information (senior managers, elected officials, community members) as much as by on the ground
decision-makers. The topics to be covered under these themes are outlined in Table 4.1, with
further detail provided in Appendix 2 on how content addresses identified stakeholder needs and
who will be responsible for developing content.
Table 3.1 provides a complete list of the Information Manuals that are being commissioned in
support of CoastAdapt. Under Themes 1 and 2, the most relevant are as follows:
• The State-of-Play Report, which will be reworked as an Information Manual, and which
includes information on available datasets;
• Understanding climate change and sea-level rise, which will contain scene-setting information
on the current climate before considering in detail the latest science on future climate change
and sea-level rise and the implications for Australia;
• Available datasets and their application for coastal adaptation. Datasets and their
visualisation are an important part of the content and direction of CoastAdapt, and we
consider these in more detail in Section 4.1.1.
4.1.1

Datasets and visualisation

Handling datasets in CoastAdapt
Datasets will be provided from original sources together with guidance on application and any
drawbacks. In general, CoastAdapt will not house datasets, unless there is a compelling reason to do
so for specific cases (for example, where key datasets are likely to become unavailable). Housing
datasets would create, first, maintenance issues when newer versions, or improved data, become
available and, second, storage requirements beyond NCCARF’s capacity to fulfil.
Table 4.1 lists the web pages of text that will be created to address these user requirements, and the
detail of these webpages is provided in Appendix 2. Broadly, these web pages will:
• Summarise and provide links to available datasets
• Provide guidance on how to discover data through services such as FIND.ga.gov.au
• Provide guidance on best use of data for specific purposes and outline any limitations.
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There is an Information Manual specifically devoted to datasets and their application to coastal
adaptation. This will be structured so that individual sections can be linked from web pages as
relevant. In addition, the State-of-Play Report incudes an inventory of available data at national and
state level. This inventory will be updated and included in the Tool, and links will be provided.
Visualisation and mapping
As noted in Table 2.2, users want CoastAdapt to provide them with ways to access data and related
spatial resources, notably mapping and visualisation, which together provide information on key
variables for the coast. In addition, they seek guidance on the use of these products.
The Analysis of End User Needs report was clear that stakeholders see visualisation as an important
communication tool for council officers talking to the community and to elected officials, and for
private industry and utilities speaking to their boards, customers and shareholders. There is
therefore a need for both general information, as an aid to communication, and detailed
information, to underpin planning. Datasets and visualisation products will be presented in the Tool
with two levels of complexity and resolution:
• General information resources will assume limited user knowledge of climate change and/or
adaptation, and the information presented will be accessible and concise. Table 4.2 lists key
summary maps and visualisation products that the Tool will link to, with a description of the
scale of application. These products support awareness raising and communication, and can
contribute to high-level decision-making. In general they are not sufficient to support local
adaptation planning or investment decisions, although they should allow identification of
hotspots.
• The Tool will include information about and access to detailed datasets, mapping and
visualisation resources that can contribute to adaptation planning and decision-making at
regional and local scales. A summary of national resources is provided in Table 4.3.
Tables 4.2 and 4.3 describe visualisations of topographic, geomorphological and hydrological
datasets. The Tool will also incorporate links to socio-economic data resources and maps, together
with guidance on how these might be employed. The majority of these datasets are held by the
Australian Bureau of Statistics, and include such resources as the Australian Population Grid
(resolution 1 km), the Accessibility and Remoteness Index of Australia (ARIA – accessible also from
the University of Adelaide) and Population Projections 2006 to 2101.
In utilising these resources the Tool is drawing on the range of scientific evidence that has been
generated by Australian Government investment.
Section 5.5 provides more detail on the technical aspects of visualisation and data handing. In
addition to links to external sites, it is anticipated that CoastAdapt will contain maps and static
visualisations to support narrative, for example maps of current and future climate and sea level.
Mapping tools may be included where judged useful, technically feasible and where frequent
updating is unlikely.
4.1.2

Next steps for the user in data handling

National and state-level data sets are useful for understanding the climate and how it is changing,
and where available for general understanding of the distribution of exposure to risks from sea-level
rise. Most state governments and some local councils have invested in high-resolution elevation data
(Lidar) to support modelling and mapping of coastal inundation under sea-level rise scenarios. These
data, along with data on coastal erosion risk and on the spatial location of communities and assets,
can become a basis for an evaluation of adaptation options for coastal protection and management.
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NCCARF plans a number of resources in CoastAdapt to support coastal decision-makers to take the
next steps to obtain high-resolution spatial information, and to consider alternatives where
resources do not permit. These will include:
• Fact and method sheets on how to develop an adaptation plan (Theme 4);
• Factsheets on working with consultants: how to become an ‘informed purchaser’; how to
obtain value for money; what datasets are necessary as a basis for commissioning consultants
to undertake coastal vulnerability assessments (including the different requirements for
assessments at different spatial scales) (Theme 5);
• Case studies on commissioning Lidar and modelling coastal inundation (Theme 6);
• Method sheet for when resources are minimal, on what is the least that can be done to
understand climate change risk and exposure, including how to perform a sensitivity study
(Theme 3);
• Method sheet on building a business case for adaptation (Theme 4).
4.1.3

Summary: Major products in Themes 1 and 2

Under Themes 1 and 2, CoastAdapt will provide:
• Information on past and present climate, and the major drivers of the Australian climate;
• Information on the dynamic interface between coasts and climate;
• Information on future climate change and sea-level rise: causes, global, national and regional
projections;
• Links to external data and visualisation sites, guidance on data application for impacts
assessment and evaluating adaptation options;
• Methods and guidance on using and interpreting spatial data and maps of climate and coastal
geomorphology to understand the climate and coastal processes of a region;
• Methods to interpret and evaluate climate and sea-level rise projections, and to apply them to
risk assessment, adaptation planning, obtaining organisational buy-in and building a business
case for adaptation (this feeds into the methods sheet for building a business case more
broadly under Theme 4).
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Figure 4.1: Detailed architecture of CoastAdapt
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Table 4.1: Content of CoastAdapt
1. Present-day climate

Learn
2. Future climate change

Information:
• Description of presentday Australia climate
and the principal
drivers, means and
extremes
• How climate and sealevel have changed in
the recent past (based
on observed data)
• How climate and sealevel have changed over
the long-term past
(based on ice cores etc.)
• Importance of climate
for Australian
environments,
communities and the
economy
• Australia’s coasts,
estuaries and climate: a
dynamic interface
(interaction of climate
with coasts and
estuaries to generate
flood and erosion risks)
• Role of coastal decisionmakers in managing
climate
• Links to external data
and visualisation sites
(as required)

Information:
• Causes of climate
change and sea-level
rise (SLR)
• Global climate change
and SLR (including ‘Sealevel rise and you’)
• Ocean acidification and
its effects
• Climate change, SLR and
acidification around
Australia: national and
regional projections
(and their linkages);
including ‘Sea-level rise
and you’
Information Manuals:
• Understanding climate
change and sea-level
rise
• Available datasets and
their application to
coastal adaptation
Methods: How to:
• Interpret climate
projections: robustness,
confidence, uncertainty
• Access and use existing
scenarios to understand
future climate of an area
• Use scenarios in
evaluation of risk,

Act
4. Take adaptation action

3. Understand the impacts
Information:
• Summary overview of
likely climate change
impacts on the Australian
coast and estuaries
• Sectoral information on
likely climate change
impacts on coastal
fisheries, tourism,
emergency management,
infrastructure,
ecosystems, vulnerable
communities etc.
• Links to external data and
visualisation sites
Information Manuals:
• Available datasets and
their application to
coastal adaptation
• Coastal sediments,
beaches and soft shores.
Understanding their
importance for coastal
resilience, and
approaches for local and
regional decision-making,
including coastal
compartment
approaches
• Ecosystems and the
coastal fringe
Methods: How to:
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Information:
• Overview of adaptation
• Importance of adaptation –
overview of net benefits
• Overview of the law, legal
liability, statutory and nonstatutory regulatory
frameworks and effects of
jurisdictional differences
• Key coastal and estuarine
adaptation options:
o Planning
o Engineering and coastal
protection
o Environmental
o Social, community and
educational
• Overview of the pathways
approach
• Barriers to adaptation
• Transformational
adaptation: identifying when
reform is required
• Review of national and
international adaptation
tools/information portals
• Resources for adaptation,
including innovative
financing mechanisms
• Role of insurance
• Links to external data and
visualisation sites

Connect
5. Community of
6. Case studies
adaptors
Information:
[Note 1: these are
• Effective use of peer- potential examples – good
case studies may not be
to-peer forums
identifiable for all topics
(sharing ideas and
Note 2: these case studies
lessons learned)
may be drawn from
• Importance of
Australia or from overseas]
community support
and buy-in
Present-day climate:
• Jurisdictional
• Example of present-day
differences in
weather impact on
planning approaches
economic performance
and how these may
• Recent climate trends
affect adaptation
and/or extreme coastal
responses
weather events which
Information Manual:
triggered adaptive
Community engagement
action
and participation
Methods. How to:
• Good practice example
of application of climate
• Engage with the
data to understand
community around
present-day risks
adaptation planning
Future climate change:
and action
• What climate change
• Engage with senior
means for me – across
management and
regions and sectors
elected councillors to
• Identification and
build organisational
assessment of coastal
support for
and estuarine climate
adaptation
change risk
• Build partnerships for
Understand the risks:
adaptation – private,
regional, community, • Good practice
community engagement
research
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Information Manuals
• State-of-Play
• Available datasets and
their application to
coastal adaptation
• Coastal sediments,
beaches and soft shores
Methods: How to:
• Use national-scale maps
and graphics to
understand recent
trends in key climate
variables (e.g., number
of hot days, floods etc.)
• Use maps of coastal
geomorphology and
coastal compartments
to understand
importance of regional
perspectives of coastal
management
Worked example:
Access and use of climate
observations as evidence
of current risks for a local
area

planning and decision
making
• Communicate climate
change scenarios for
your area – what works
and what doesn’t
• Use climate change
scenarios to facilitate
organisational buy-in
and build a business
case for adaptation

• Use national mapping
and visualisation
products (including
coastal compartments
and Smartline) to
understand flood and
erosion risk
• Identify and assess
coastal climate risk at
local scale
• Use national datasets,
visualisation products
and scenarios to inform
risk assessment and
stakeholder
communication
• Create vulnerability/
impact/risk assessments,
including first-pass
sensitivity analyses in the
absence of detailed
spatial data
Tools:
• Rules of thumb on
impacts
• Decision support
template for decisionmakers to identify key
risks and create risk
register
Worked example:
Use of modelling tools to
assess local scale inundation
and erosion risk
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Information Manuals
• Assessing costs and benefits
of adaptation
• Planning instruments and
approaches
• Legal case studies
• Engineering solutions
Methods: How to:
• Build a business case for
adaptation and get
organisational buy-in
• Operationalise the pathways
approach
• Perform cost-benefit
analysis, including valuation
of ecosystem services
• Track, monitor and evaluate
action
Tools:
• C-CADS: a 6-step tool for
adaptation planning and
action (see Section 4.2.1 for
detail)
• Decision support checklist on
assessment of resource
needs
Worked examples:
• Use of ‘C-CADS’, inc. setting
objectives, developing an
adaptation plan
• Applying pathway
approaches
• Valuing adaptation options
and avoided impacts
• Carrying out monitoring and
evaluation

• Hire and make best
use of consultancy
services
This area of the Tool will
provide access to
communication
resources:
• The community
engagement forum
• Access to panel of
experts
(see Section 4.3.1)

to identify and prioritise
local climate change and
SLR impacts
• Good practice example
of application of climate
data to understand
future risks
Take adaptation action:
• Examples of sectoral
adaptation – lessons
learned, barriers, good
practice
• Application of economic
evaluation methods
• Examples of adaptation
and the intersection
with legal liability issues
and how these resolved
• Examples of innovative
partnerships and
funding mechanisms for
adaptation
• Examples of application
of the pathways
approach
Community of adaptors:
• Good practice example
of community
engagement to achieve
support and buy-in
• Example of effective
adaptation partnerships
• Examples of effective
use of consultancy
services
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Table 4.2: High-level mapping and visualisation resources expected to be accessed from CoastAdapt.
(In linking to these resources the Tool is drawing on the range of scientific evidence that has been
generated by Australian Government investment.)
Resource (Source)
VisTool inundation
mapping (Spatial
Information CRC)

Description
Interactive web-based tool that can identify
coastal inundation risk from tides, storm
surge and sea-level rise, as well as erosion
risk, around the developed parts of Australia’s
coastline.

SmartLine (Geoscience
Australia)

Overview of the geological characteristics of
sections of coastline in order to show
whether or not they are prone to erosion
issues.
Projections based on IPCC AR5 model
simulations and informed by Australian
regional studies.

Climate Change in
Australia projections
(CSIRO and Bureau of
Meteorology)
Relevant State
projections

Water Observations
from Space (Geoscience
Australia)
Flood Portal
(Geoscience Australia)
Sediment compartments
(Geoscience Australia)

Australia’s National Map
(NICTA)

Climate Futures Tasmania, NSW and ACT
Regional Climate Model (NARCLIM), Indian
Ocean Climate Initiative (IOCI), South Eastern
Australian Climate Initiative (SEACI) South
Australian Climate Ready project (carried out
by the Goyder Institute).
Shows areas that have been seen to be wet
over the Landsat data record (1987 –
present). It gives an indication of areas that
are likely to be inundated.
Geocoded database of flood studies. Some of
the studies also include spatial data.
Mapping of Australia’s coastline as
compartments based on landforms and
patterns of sediment (sand and other beach
material) movement to inform regional and
local planning.
Covers range of datasets including
boundaries, habitation, some infrastructure,
and links to state data.

Span and scale
Highly developed coastlines
of Australia spanning Qld,
NSW, Victoria, Tasmania
and parts of Adelaide, from
Perth to Busselton, and
Darwin.
National, showing data
relevant to LGA scale
National and regional, for all
of Australia (from global
modelling). Can inform local
modelling
States or key regions. Can
inform local modelling.

Whole of Australia span

Local scale information
Primary and secondary level
compartments. Suitable for
regional scale analysis
Varied datasets

Table 4.3: Finer level mapping and visualisation resources expected to be accessed from CoastAdapt
Resource
National Elevation Data
Framework
National Exposure
Information System
Spatial Search of
Datasets
(FIND.ga.gov.au)
Victorian Coastal
Inundation Dataset

Description
National repository of elevation data, available
to governments and accessible by spatial data
experts
Spatial location of buildings (residential,
commercial, industrial) with associated metadata
Tool allows users to search for resources that
are relevant to a specific area. Check what of
most relevance
Risks from sea-level rise and storm surge for
four time periods
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Span and scale
Range of datasets and
metadata available
Whole of Australia
covered. Publicly available
information aggregated at
SA1 statistical area.
Varied
State, regional scale, and
can inform local studies
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Hydrodynamic models,
such as ANUGA

Intertidal Mapping

Marine Virtual
Laboratory (MARVL) to
model wave
characteristics
WA Coastline
Movements
Climate Futures for
Tasmania

4.2

An open source hydrodynamic modelling tool
developed by ANU and Geoscience Australia.
Elevation data and expertise required to run
model. Work commenced to develop a simpler
online version.
Geoscience Australia is developing georeferenced map of the intertidal zone using
Landsat archive. Enables mapping product
showing coastal stability based on observed
erosion and accretion.
MARVL is a web-based open source application
enabling access to datasets and ocean
observations, and ocean and wave models that
can be run through a cloud service. Model
outputs can inform local erosion risk studies.
Polyline that represents vegetation and sand
drift in WA to inform transport planning and
engineering in the coastal zone
Range of methods and data drawn upon to
describe Tasmania’s climate and likely impacts
from climate change.

Suitable for detailed local
modelling

TBD. Mapping product
under development –
expect finalisation by end
2015
Any region around the
Australian coast. Can
support local modelling
State, suitable to support
local studies
State, suitable to support
local studies

Act: Themes 3 and 4

Themes 3 and 4 provide the user with the information and guidance necessary for effective decisionmaking for adaptation. Theme 3 sets the scene by identifying the impacts and hence the risks for
coastal zones from climate change and sea-level rise. Theme 4 then considers adaptation options
and provides the user with the methods and guidance necessary to implement adaptation.
Theme 4 is at the core of the Tool and is expected to emerge as the largest area of the Tool with the
greatest content. To organise this content, we plan a second-stage entry page for Theme 4, routing
the user in one of two possible directions: first, to a knowledge content area ‘Learning about
adaptation’; second, to the risk management framework C-CADS. This layout is shown in Figure 4.1.
4.2.1

C-CADS: Coastal Climate Adaptation Decision Support

This risk management framework essentially reorganises the information and guidance available in
CoastAdapt into a six-step process to support coastal decision-makers to understand their risks and
identify, implement and monitor strategies to address those risks. Thus, users may come to
CoastAdapt to seek information and guidance to address a single question, or issue. They can access
this information and guidance quickly and efficiently through the six themes. Or they may use
CoastAdapt to create and implement a full risk assessment and management plan, in which case
they will use C-CADS. Users of C-CADS are likely to want to access it on a number of occasions and
so, for rapid navigation we will provide a button on the front entry page, as shown in Figure 3.2.
There is unlikely to be any exclusive information and guidance in C-CADS. Rather, it is a
reorganisation of the information, methods, tools and worked examples, case studies and templates,
together with linking and framing text.
The six steps identified to support development of an adaptation plan are:
• Identify the climate challenges
• Determine risks and vulnerabilities
• Identify range of potential adaptation options
• Assess adaptation options, risks and costs
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•
•

Take adaptation action
Monitor and evaluate

This choice by NCCARF follows from a thorough evaluation of existing approaches. Tables 4.4 and 4.5
set out a number of risk management frameworks developed in Australia and overseas respectively,
and compare these frameworks with the approach adopted by NCCARF. All follow broadly the same
process with minor variations, developed from the eight-step framework of Willows and Connell
(2003).
Australian states provide or endorse risk management processes and frameworks to support their
local councils to implement coastal zone management strategies under climate change and sea-level
rise. These are shown in Table 4.4, together with the six steps of NCCARF C-CADS. The approaches
of the states are diverse, with some taking a more high-level approach structured around principles
(for example, New South Wales), and others providing detailed step-by-step guidance (for example,
Victoria and Western Australia). The simplicity of approach of C-CADS should allow coastal decisionmakers, including local councils, to use it to complement and enhance the approaches endorsed by
their state government. It is anticipated that users may approach C-CADS in a number of ways
including (i) follow each step to develop an adaptation plan from scratch; (ii) use the framework to
test and review an existing plan; and (iii) dip into individual steps of the process for a particular
project or decision.
A number of state-level approaches incorporate a step of engaging with their communities (for
example, New South Wales and Queensland). On the basis of stakeholder consultation, NCCARF has
formed the view that community engagement must be incorporated at every step. In the
description below of the six steps, and under Theme 5, we emphasise this necessity.
C-CADS follows most closely the approach of the US Resilience Toolkit (see Table 4.5), which we
found to be simple and straightforward. It contains the step of evaluation of risks and costs, which
was missing from the other international frameworks, but which was identified by our stakeholders
as a very important step for coastal decision-makers. There are small differences, as follows:
• We add the step of monitoring and evaluation, also identified as important for our users, but
missing from the Resilience Toolkit.
• We begin with the step of ‘Identifying the challenges’, rather than ‘Identifying the problem’
as in the Resilience Toolkit. Our stakeholders have emphasised the need to take a positive
approach where possible.
4.2.2

The six steps of C-CADS

There will be an opening section to C-CADS that will set out:
• The purpose of C-CADS;
• Its relationship to other decision support tools in Australia, especially those that are stateendorsed;
• How it should be used, emphasising how it can be used to support adaptation decisionmaking that aligns with statutory and non-statutory state policy.
Users will be encouraged to define their objectives, and to give thought to the resources and
information available to them to achieve their goals (setting a vision).
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Table 4.4: Process followed by Australian state risk management frameworks compared to the NCCARF proposal for C-CADS
1

2

Victoria
1. Communication
and consultation
2. Establish the
context

South Australia
1. Project Scoping

Western Australia
1. Establish the
context

3. Risk identification

2. Identify and
explore future
Climate projections
3. Decision life
times: Selection of
Climate change
projection to use

4. Risk analysis

5. Risk evaluation

3

4

5

Queensland
1. Local hazard
mapping:
-Identify Areas at risk

Tasmania
1. Establish the
context

2. Coastal hazard risk
identification/vulnerab
ility assessment

2. Identify current and
known future exposed
‘assets’ and assess
their vulnerability to
coastal hazards by
2100, including an
assessment of risks

2. What is the
risk?

4. Integrated
vulnerability
assessment

3. Coastal hazard risk
analysis (likelihood and
consequence)

3. What is the
impact of not
treating the risk?

5. Decision making

4. Coastal hazard risk
evaluation

3. Identify potential
adaptation option(s)
4. Consult the
community about the
potential adaptation
options
5. Undertake a socioeconomic appraisal of
adaptation options
6. Select preferred
adaptation option
7. Develop an
implementation
program and a financial
plan
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4. Should the risk
be treated?

6

New South Wales
Principle 1 –
Assess and
evaluate coastal
risks taking into
account the NSW
sea level rise
planning
benchmarks.
Principle 2 –
Advise the public
of coastal risks to
ensure that
informed land use
planning and
development
decision-making
can occur.
Principle 3 – Avoid
intensifying land
use in coastal risk
areas through
appropriate
strategic and land
use planning.

NCCARF C-CADS
1. Identify the
challenges

Principle 4 –
Consider options
to reduce land use
intensity in coastal
risk areas where
feasible.

4. Evaluate
options, risks &
costs

2. Determine
vulnerabilities

3. Investigate
options
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6. Risk treatment

6. Action planning

5. Coastal hazard risk
adaptation planning

7. Monitor and
review

7. Monitoring &
evaluation

6. Monitor and review

8. Engage in
community
consultation on the
draft adaptation
strategy
9. Develop a process
for reviewing and
updating the
adaptation strategy

5. Which risk
treatments to
use?
6.Monitoring and
review

Principle 5 –
Minimise the
exposure of
development to
coastal risks.
Principle 6 –
Implement
appropriate
management
responses and
adaptation
strategies, with
consideration for
the
environmental,
social and
economic impacts
of each option

5. Take action

6. Monitoring
and evaluation
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Table 4.5: Process followed by a number of international risk management frameworks compared to
the NCCARF proposal for C-CADS
1

2

3

UKCIP
1. Identify problem and
objectives
2. Establish decisionmaking criteria
3. Assess risk

Adaptation Scotland
1. Define the challenge

US Resilience Toolkit
1. Identify the problem

NCCARF C-CADS
1. Identify the challenges

2. Assess climate threats
and opportunities

2. Determine the
vulnerabilities

2. Determine
vulnerabilities

4. Identify options
5. Appraise options

3. Assess climate risks
and identify actions

3. Investigate the
options
4. Evaluate risks & costs

3. Investigate options
4. Evaluate options, risks
& costs

6. Make decision
7. Implement decision

4. Report and implement

5. Take action

5. Take action

8. Monitor and review
5. Monitor and review
1 Willows and Connell 2003
2 Adaptation Scotland and Sniffer (2013)
3 US Federal Government (2014)
4 Local Government Association of South Australia (2014)
5 Western Australia Planning Commission (2014)

6. Monitor and evaluate

Step 1: Identify the challenges
This section will provide background information, including about the current and future climate
challenges to be addressed, and the implications of climate change and sea-level rise for the
organisation. It will introduce mapping and visualisation tools, and guide users to build and explore
for themselves local scenarios of future climate change, and to evaluate their local exposure to
climate change. It will guide users in the management of scenario uncertainty. It will look at coastal
processes and geomorphology, and how these interact with sea-level rise to increase the risk of
inundation.
Users will be invited in this step to consider what they seek to achieve by using C-CADS (including,
for example, the time frames of concern), and the organisational capacity to undertake the activity,
including the level of resourcing available. At the end of this step, users should have a clear picture
of their local exposure to and risks from climate change and sea-level rise. The level of detail in this
picture will depend upon their goals and resources. If they are only able to access data from the
national and regional resources linked from C-CADS, then this will constrain the detail of their
assessment. If, however, they have access to high-resolution digital elevation modelling, or the
resources to commission Lidar mapping and flood modelling, they can consider undertaking detailed
local flood mapping under sea-level rise. C-CADS will link to guidance in CoastAdapt on use of flood
mapping, working with consultants, how to carry out sensitivity and risk assessment with limited
resources, and informing and engaging with senior management and the community.
This step aims to build understanding across local decision-makers and the community of the need
to fully consider climate risks and to take effective adaptation action. This understanding in turn is
critical to gaining organisational and community ‘buy-in’, which is essential for the success of any risk
management plan.
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Step 1 draws principally on Themes 1 and 2 and also, because of the need to start the process of
building community and organisational buy-in, Theme 5.
Step 2: Determine risks and vulnerabilities
In this step, users will build the foundation of their planning process, and continue to engage with
senior management and the community to ensure buy-in and support.
This step focuses on climate change risk assessment, identifying and assessing likely climate change
and sea-level rise impacts in a local area and evaluating exposure and risk. Users will need a good
understanding of the characteristics of the area for which they are carrying out the assessment: the
distribution of population, industry and infrastructure, as well as the location of facilities such as
hospitals, aged care homes and schools. This understanding needs to extend to being able to
visualise how these might change in the future: how population size, age structure and distribution
will evolve going forward. Users will be guided towards building their own socio-economic scenarios
for their area that can be tested for climate change exposure and risk. These scenarios can be used
as the basis for adaptation planning, but are also a powerful tool for engagement with senior
management and communities. Again, the detail of these scenarios will depend on resources, and
C-CADS will support and guide users working with incomplete information and limited resources,
including providing access to appropriate demographic and socio-economic datasets and
information.
On completion of this step, users should have a good understanding of the impacts to which they
will be exposed under climate change and sea-level rise. Combining this information with their
knowledge of their local area will build an understanding of exposure and risk at the present time
and in the future.
Step 2 draws principally on the content of Theme 3.
Step 3: Identify range of potential adaptation options
In this step users will be guided through the broad range of adaptation options they might consider,
including:
• Planning options (What are you doing now, do you need to do more?);
• Engineering solutions;
• Environmental;
• Economic options and market mechanisms;
• Social and educational options.
Community engagement is particularly important at this step to ensure the full range of potential
options is identified, and that the community is fully aware of what is being contemplated.
At this point, C-CADS will introduce two useful adaptation concepts: transformational (as opposed to
incremental) adaptation and adaptation pathways. Encouraging users to think about
transformational adaptation ensures they understand that departures from traditional solutions may
need to be considered and planned for in some areas and in the longer term. Adaptation pathways
approaches help manage uncertainty in that they identify points or junctures in the future where
decisions must be made and/or actions taken, and maps out paths of adaptation options that avoid
undesirable outcomes. They encourage the user to consider thresholds and trigger points for
adaptation, and to take a considered and integrative approach.
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Together, these concepts encourage the user to consider adaptation within a time-dependent
framework, so that they understand that, although thinking about adaptation needs to start now,
urgent action is not in most cases required, and that there is time to properly evaluate alternatives,
and to bring the community along.
On completion of this step, users will have compiled a list of adaptation options appropriate to the
risks faced in their local area, including transformational strategies. They will have given some
thought to timing issues, and whether they can identify trigger points and thresholds which will
allow the staging of adaptation decision-making and action (see the Research Scoping Report for an
example of the application of adaptation pathways).
This step draws primarily on the content of Theme 4.
Step 4: Assess adaptation options, risks and costs
This step is largely focused on making decisions. To begin with, users must establish their decision
criteria. These include considerations such as community and organisational risk appetite and
willingness to pay for adaptation options to protect ecosystem services that have no clear market
value. Once these are decided, which may require extensive stakeholder consultation, it is possible
to evaluate adaptation options.
The step will focus on selection of adaptation options, prioritisation of options, and assessment of
when to act. An important step will be evaluation of options through quantitative analysis, using
techniques such as cost-benefit analysis and multi-criteria analysis. Users will be provided with
methods, guidance and worked examples drawn from Theme 4, case studies (Theme 6), and the
Information Manual on ‘Assessing costs and benefits of climate change impacts and adaptation:
methods’. Users will be guided to consider integrated solutions, for example that deliver multiple
benefits, and taking an adaptation pathways approach.
The principal goal of this step is to develop an adaptation plan based on integrated assessment
taking into account the time dependency of the costs and benefits of adaptation. The adaptation
plan should address the following questions:
Is there a need to adapt, taking into account the costs and benefits of adaptation?
What are the relative advantages and disadvantages of the available adaptation options?
What are the barriers (and potential limits) to adaptation?
Who will be the winners and losers, and what steps can be taken to minimise losses?
What are the available funding mechanisms?
When will decisions and actions have to be taken?
The end result should be an adaptation plan which has community and management support, is
integrated across sectors, considers barriers, with clearly identified funding mechanisms for action,
and an evidence-based pathway that maps out the points at which decisions need to be taken and
choices made.
This step draws primarily on the content of Theme 4.
Step 5: Take adaptation action
We expect that many users will not progress beyond Step 4 in C-CADS, since this is the point in the
adaptation process at which many organisations stall. An adaptation plan is written and agreed, but
is not implemented, for example because of competing demands on resources, or because of
community resistance.
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With this in mind, this section will focus on providing practical information on how to overcome
barriers to action, identifying when actions need to be taken, the funding mechanisms available (e.g.
public-private partnerships) and the potential role of insurance in offsetting risks. The step will
provide guidance on obtaining community and organisational buy-in, including assessing at what
point momentum in the community has built to the point that action will not meet insurmountable
resistance. Case studies will be a key ingredient in this step, which will therefore draw heavily on
Theme 5.
Step 6: Monitor and evaluate
All decision support frameworks and processes stress the importance of monitoring and evaluation
in adaptation. This might be considered in two ways:
a) Monitoring climate change and its impacts to identify thresholds and trigger points for
adaptation action;
b) Monitoring the effectiveness of adaptation actions themselves.
In this step guidance and information will be provided on how and when to do both. For example
users will be asked to reflect on questions such as ‘Are we achieving the outcomes we set out to
achieve?’ and ‘Are our goals still appropriate given changes in resources and the cost of actions?’
This step will position users to identify the point in time at which they should work through the CCAD steps again to revisit their risks and to fine-tune their adaptation plan as new information
becomes available, resources change and the impacts of climate change become more identifiable.
This step will draw primarily on Theme 4.
4.2.3

Summary: Major products in Themes 3 and 4

Under Themes 3 and 4, CoastAdapt will provide:
•
•

•
•
•

The information, methods and tools required to assess the possible impacts of climate
change and sea-level rise at the local level, exposure to those impacts and hence the risks.
Information, methods and tools necessary to carry out a full assessment of the need to act,
and potential adaptation options. This will include techniques to compare and prioritise
options and to identify thresholds and trigger points for action taking into account lifetimes
of different asset classes and different planning horizons.
Guidance on how to involve the community at all points, including identifying and
prioritising actions and deciding when it will be necessary to take action.
Advice on the statutory and non-statutory framings of action, and how these should be
taken into account by the user; these include state-level legal and regulatory frameworks.
Access to C-CADS, a six-step risk management framework which steps the user through
evaluating their risks from climate change and sea-level rise, evaluating options and writing,
implementing and monitoring an adaptation plan.

4.3

Connect: Themes 5 and 6

4.3.1

Theme 5: A Community of Adaptors

Theme 5 will have three components. The first is the information and methods area, with content
on the importance of community and institutional support and buy-in for adaptation, and guidance
on how to achieve this. Many councils lack in-house resources and skills for adaptation planning,
and have to engage consultants to carry out the work. Although this provides operational flexibility,
33

Coastal Climate Risk Management Tool: Development Plan
Approved 3 August 2015
the negatives include loss of control and failure to build institutional expertise. NCCARF will provide
guidance on how to make best use of consultancy services, including on what datasets are necessary
as a basis for commissioning consultants to undertake coastal vulnerability assessments (including
the different requirements for assessments at different spatial scales).
CoastAdapt is national in its consideration of Australian coastal adaptation, but recognises that there
are jurisdictional differences in planning law and regulations that mean councils may not necessarily
arrive at the same adaptation solution. We see Australian coastal decision makers as a potential
community of adaptors, while recognising that these jurisdictional differences exist. These will be
considered under Theme 5, but with cross-referencing, for example, into Theme 4.
The second area is the on-line forum. Stakeholders have been very clear about the importance of
peer-to-peer interaction and learning as the foundation for adaptation planning and
implementation. CoastAdapt will establish a virtual community of adaptors by providing a forum in
which users can interact with their peers, sharing ideas, approaches, opportunities and more. The
forum will be moderated by NCCARF to ensure relevance and quality of content, and that
participants maintain appropriate standards of behaviour. The forum will be public to view, but to
participate users will be required to register/subscribe.
In order to ensure that the forum remains active and useful, and that it is a positive experience for
contributors, NCCARF will be an active moderator, initiating discussion, and providing incentives to
visit the forum. Activities will include a news board and bulletin board, with the opportunity for
subscribers to upload and download content, monthly discussion topics, drop-in conversations with
adaptation experts, quizzes, competitions and games. NCCARF will explore the potential to run an
on-line climate adaptation game, such as Hurricane Landfall or Climate Challenge, through the
forum.
We do not consider that the forum can run successfully if it is unmoderated and without institutional
support. Therefore, we need to get this part of the Tool up and running as soon as possible, so that
it can operate for a substantial period of time before we may have to close it down at the
termination of Phase 2. This will be a very early activity in Tool development, with an expected
commencement date for the forum of 1 March 2016. This will allow it to run for 15-16 months –
ample opportunity to test its viability and contribution.
The final part of Theme 5 is the panel of experts. Again, this is included in the Tool as an outcome
from stakeholder consultation. It will be run from within the on-line forum using an approach
similar to those used on the ‘Ask an expert’ forums of organisations such as the ABC
(http://www.abc.net.au/science/askanexpert/) and NASA (see, for example,
http://climate.nasa.gov/blog/865). We will invite adaptation scientists from around Australia to join
a panel of experts on the forum. Then, each month, forum subscribers will be invited to submit a
question, and we will select one or two to be answered. We anticipate the first call for questions to
the panel to be in July 2016, allowing 12 cycles of questions in Phase 2.
4.3.2

Theme 6: Case studies of adaptation.

A final component of the Tool will be a section focused on provision of case studies. This will show
available case studies on a map, enabling users to select case studies according to their location. A
searchable catalogue will also be provided. The stand-alone nature of this section enables ease of
exploration and searching. The case studies will also be linked to other sections of the Tool, when
they are required to illustrate a particular component.
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We envisage two types of case study:
1. Full case studies: well-developed descriptions of examples of on-ground adaptation action.
They will include a full description of an area of adaptation action, including planning and
implementation steps, review of outcomes and handling of any unanticipated consequences.
2. Snapshots: short (a few paragraphs) examples of an element of adaptation experience or
insight relevant to the broad community of adaptation decision-makers; for example,
specific insights from part of the planning or implementation process, or summaries of
action taken to address a single risk from climate change such as flooding.
Graphics, images (for example before and after photographs) and short videos will be important
components of case studies of both types. NCCARF is currently compiling lists of existing case
studies, and has opened a three-month call for people and organisations to submit case studies.
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5.

Technical design

5.1

Design and visual appearance of the Tool

NCCARF recognises that design and visual appearance will be large contributors to the success of the
Tool. These principles will inform all stages of Tool design: that it should be straightforward and
efficient to navigate, and that it should be visually appealing and attractive to use. It is planned that
the design should incorporate visual elements such as infographics, pictures and even animations as
much as possible. Where we identify existing design elements such as infographics that could
usefully be incorporated into the Tool, we will approach the copyright holders to explore whether
that would be possible. Budget has been set aside for design purposes. End users, especially Tool
Development Partners and members of the End User Reference Group and Project Review
Committee, will be consulted at all points in the design process to ensure that the principles outlined
above are followed.

5.2

Accessibility

The Tool will meet Web content Accessibility Guidelines 2.0 Level AA wherever possible. However,
there may be some third party tools within the site that do not meet the accessibility guidelines. In
this case, we will investigate whether there is an alternative that does satisfy them and use it if
appropriate. This is more likely to surface as an issue with some of the spatial mapping tools where
providing text alternatives simply isn’t an option.
All multimedia resources within the Tool will contain meaningful text alternatives to ensure that
they are still accessible to the vision impaired. Video resources will also include closed caption data
in order to meet the accessibility guidelines.
The Tool will contain clickable maps and interactive infographics, allowing users to click or select an
area to see relevant content. Where it is possible, and suitable to do so, we will provide a text
alternative that will allow all users reasonable access to the same content.

5.3

Browser capabilities

For users that have JavaScript turned off in their browser we will ensure that the site degrades
gracefully. In cases where it is simply not possible to use some of the mapping tools without
JavaScript, or other browser plugins, we will provide instructions as to what the user will need to do
in order to use these tools.
The Tool will present well on all popular modern browsers. Thorough testing will be performed using
the latest versions of Internet Explorer, Safari, Chrome, Firefox and Opera. A responsive design will
enable the use of the Tool on mobile devices. Third party mapping tools may still display poorly on
some of these devices and in this instance we will provide text to the user explaining the
requirements needed to view the tool properly. Testing of mobile devices and other less popular
browsers will be performed using the BrowserStack testing platform.

5.4

Community Forum

The Tool will feature a discussion board style forum, as described in Section 4.3.1. We will use an off
the shelf package that works well with mobile devices and includes features that will encourage
participation such as the ability to ‘like’ posts and comments. The forum will permit users to easily
find and connect with each other.
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The forum will be moderated by NCCARF, and will run from 1 March 2016 to 30 June 2017. In the
beginning we will allow anyone to register or subscribe. If there is disruptive or inappropriate
behaviour, then we may restrict new registrations by requiring prior approval from NCCARF or that
new users have an invitation from existing members. There will be clear guidelines and a Terms of
Use provided to users regarding these conditions.
We see the forum as being a somewhat separate from the main CoastAdapt because of the different
timescale of operation to the rest. However, we will ensure that the branding and look-and-feel of
the forum matches the main Tool. For these reasons, and as it is also extremely cost effective, we
will use a cloud-hosted solution to house the forum.

5.5

Use of data

5.5.1

Visualisation Tools

We see the Tool’s role in providing visualisation of data mainly in two areas. Under Themes 1 and 2,
it will provide a high-level narrative of current climate conditions and possible future impacts that
will present text, data and maps to show the factors of importance to the user in an easily digestible
format. Although this information will be coming from many different sources, the Tool will
amalgamate it as much as possible into a format that provides a seamless experience for the user.
Some of this information may be suitable for us to copy and replicate on our site if it is unlikely to be
updated or if we can ensure that we will be notified of any changes made to the original source of
the information. An example of this might be some of the climate projections that appear on the
Climate Change in Australia website.
For tasks that require more detailed visualisation, we will provide links to appropriate websites,
together with guidance on how to use some of the available tools that already exist and how to best
use them for user-specific purposes. This level of documentation is missing from the supporting web
pages of many resources.
These mapping tools may also be able to be embedded within CoastAdapt to provide a more
seamless experience for the user. There are some technical issues that we will need to work through
with the owners of these tools to make this happen. For some of these it may be that embedding
them within our Tool is just not possible. In these cases, we may display static images to
demonstrate what the external tool will offer the user and then provide a link for them to follow to
gain access to the tool itself.
Although separate to our development, we will attempt to facilitate the Spatial Information CRC
working with Geoscience Australia to leverage their respective capabilities in order to further the
functionality of VisTool in the direction that will best support our users. We will explore the extent
to which the Antarctic Climate and Ecosystems CRC’s Canute model can contribute to CoastAdapt.
These are initiatives that received financial support from the Department of the Environment, and
NCCARF will explore the extent to which they can be brought together to provide users with the
tools needed to explore exposure and vulnerability.
5.5.2

Data Portal

The Tool will provide guidance on accessing data in two ways. It will contain a resource on how to
discover data through services such as FIND.ga.gov.au, and it will also provide links to pertinent
datasets as well as guidance on data limitations and how to use data for specific purposes. Some
datasets may be owned by users, and our guidance may assist in ensuring that they are used
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properly and any limitations associated with them are clear. The Tool will link to useful datasets
from within relevant content blocks and these datasets will also be listed in a searchable data portal.
As discussed in Section 4.1.1, unless circumstances are exceptional, we will not house datasets but
rather link to original sources.

5.6

The Search facility in CoastAdapt

Due to the great breadth and depth of information and resources that will be held in CoastAdapt,
the search functionality will be vital in assisting users to find what they are looking for. An
inadequate search facility will be a source of frustration to users and may limit the utility and use of
the Tool. Therefore, this component of CoastAdapt warrants investment of effort and careful
consideration of which search engine technology to use, in order to ensure successful uptake.
As well as a broad Tool-wide search capability, it will be possible to search through specific content
areas only, such as datasets and case studies. This will rely on NCCARF setting up content types with
robust classification and keyword mapping associated with each content item.
The Tool will provide a search interface that allows the user to search out information by content
type, topic area, adaptation stage, geographical location and any other attribute that we identify
through stakeholder consultation during the Tool building phase. This will be facilitated by careful
design of a classification system to tag all content with the most appropriate categories and
keywords. We will present this search interface dynamically in a non-obtrusive way whenever a user
interacts with the search box.
There is the opportunity in this design to invite users to browse to index pages for different content
types (for example, an index of case studies, datasets, climate projections, information manuals etc.)
This will allow another avenue for users to find relevant content.
Spatial searching via clickable maps will be made available in order to allow users to search for
content that might be relevant to a certain area of Australia. This will be a major consideration when
deciding on the best search engine to use for the Tool.

5.7

User accounts/customisation profiles

To further assist users in navigating the large amount of content within the Tool we will implement
some mechanisms that allow users to easily identify which content they have already visited, which
content they have marked as significant to them and also content that they may wish to read later.
This functionality will be presented in a similar way to many email programs in that it will
automatically mark content as read once it has been visited and will allow users to flag content and
mark it as important.
This information will be stored against the users’ registered account if they have one. We do not
want to force users into registering however, and will also provide this functionality to ‘guest’
accounts for unauthenticated users using browser cookies. These guest accounts will have the
limitation of only holding the information on one specific device and browser (i.e., the user cannot
access it from different devices without registering).
We can see many users starting out as ‘guests’ but then needing to register in order to bring the
information they have collected across to other devices. The Tool will provide an easy mechanism
for these users to do so once they are registered, providing that they still have access to the device
used to collect the original information.
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5.8

Technical feasibility of CoastAdapt

Although the Tool will be unique in the way it pulls together many disparate resources and services,
it will be using standard, well used and well understood web technologies to ensure it presents no
problems in terms of technical feasibility.
The Tool will draw on existing resources such as VisTool and many Geoscience Australia products to
provide the more detailed, and complicated, aspects required to meet the data visualisation needs
of our users. Interactive maps, and possibly infographics, will still appear that are created by NCCARF
but these will be fairly simple from a technical perspective and will rely more on having a robust and
friendly visual design to ensure usability.
There may be some technical constraints that prohibit us from embedding an external resource
within the Tool but we will always have the fall-back option of simply linking to resources in this
situation. This fall-back should not affect the usability of the Tool. In some situations it may also be
appropriate for the Tool to host a copy of information primarily delivered on another site, if this
information is unlikely to change or be updated.
The decision to host the forum in the cloud has removed a lot of technical concern over the risk of
security breaches and overloading of servers.
As we will not be hosting numerous large datasets ourselves we will not need to be concerned with
the overly excessive storage requirements or sudden unexpected bandwidth usage that they could
create.
Extensive testing will be performed. We will bring in external expertise to assist with user experience
testing and penetration testing to ensure that the Tool is both secure and user friendly.
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6.

Role of additional research

6.1

Research context of the Tool

NCCARF has carried out considerable consultation with scientific and technical stakeholders to
ensure that the research context of the Tool is fully up to date. This includes consultation with:
• CSIRO staff, including Mark Stafford Smith, Russell Wise, John Church, Kathy McInnes,
Helen Cleugh and Xiaoming Wang
• Bureau of Meteorology
• CRC for Spatial Information
• Geoscience Australia
• Australian Centre of Excellence for Local Government
• Centre of Excellence for Climate System Science.
Talks with these groups and individuals are on-going, since many are developing resources around
data and visualisation that can usefully be incorporated in CoastAdapt.
In addition, NCCARF has access to technical expertise and guidance through its Technical Reference
Group, the membership of which includes expertise across the spectrum from planning and legal
aspects of coastal adaptation, through to engineering solutions in the context of the
geomorphological characteristics of the coast. Table 6.1 lists the current membership of this Group,
together with their expertise. NCCARF has engaged with this Group at every step in the scoping and
design of the Tool, and will continue to do so. At present, we are in discussion with them around the
knowledge gaps and research needs of CoastAdapt.
One of the first activities in Phase 2 of NCCARF has been the preparation of the State-of-Play Report,
which provides exhaustive detail on the current environment – scientific, technical, regulatory and
jurisdictional – within which the Tool will be constructed. At the same time as the State-of-Play
Report was produced, NCCARF also compiled a Research Scoping Report. Together, these two
documents present a comprehensive overview of the latest adaptation science that will underpin
the design, content and development of CoastAdapt.
Table 6.1: Membership NCCARF Technical Reference Group
Bruce Thom (Chair)
Ron Cox
Nick Harvey
Mark Baker Jones
Matt Elliot

Organisation
Wentworth Group
UNSW
Australian Coastal Society
DLA Piper
Damara WA Pty Ltd

Expertise
Geomorphology, planning
Coastal engineering
Coastal Management
Climate legal risk
Geomorphology

Darryl Low Choy
Katherine Haynes
Alistair Hobday
Russ Wise
Jon Barnett

Griffith University
Risk Frontiers
CSIRO
CSIRO
University of Melbourne

Planning
Risk; community engagement
Coastal and marine ecosystems
Economist
Council engagement
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6.2

Proposal for further research to support Tool delivery

The Funding Agreement between the Commonwealth and Griffith University allows for up to
$750,000 to be allocated to commission research projects that address knowledge gaps identified
through stakeholder consultation and which support the development of CoastAdapt.
NCCARF has written a Research Scoping Report that scopes out research needs identified through a
comprehensive process of engagement with technical and practitioner stakeholders. The report
identifies 12 research projects that, if undertaken, could usefully address identified knowledge gaps.
The 12 are listed in Table 6.2, and further detail is provided in Section 5.1 of the Research Scoping
Report. Given the budget available, optimally we consider that between six and eight projects could
realistically be undertaken.
Table 6.2: Research projects identified by the Research Scoping Report (note this table does not
contain feedback from the consultation process carried out subsequent to completion of the
Research Scoping Report to further refine the identified projects (see Section 6.3)).
Research topic:

Comments:

1

Integration and
visualisation of datasets:
how to make data useful:

2

Methodologies for
vulnerability, impact and
risk assessment, including
methods to identify atrisk hotspots

3

Building a business case
for adaptation

4

A systematic review of
valuation methods with
advice on their
application to adaptation

5

A review of financing
mechanisms for
adaptation, including
consideration of
insurance, disaster
preparedness and
recovery, betterment and

An exploration of the ‘best’ ways to integrate
and display datasets is required, to be carried
out by a group with expertise in data and portal
management. This will contribute to NCCARF’s
development of the Tool, as well as providing
information useful to decision-makers.
This project should:
• Review the assessment literature, including
assessment of adaptation plans from
councils and other organisations;
• Build understanding of how to define and
identify Australian coastal hotspots,
including consideration of social resilience.
Although there is a large literature on building a
business case, very little of it relates to
adaptation, with its unique intergenerational
properties.
To cover:
a.
Consistent methods of valuation – costbenefit analysis, multi-criteria analysis;
applicable to valuation across the range
from ecosystems to hard infrastructure,
with the capacity to inform decision
pathways analysis
b.
Assessment of costs of adaptation
options and avoided damages through,
for example, cost-benefit analysis
To cover:
a.
The role of insurance
b.
Financing for disaster resilience,
preparedness and recovery
c.
Innovative financing mechanisms for
adaptation, such as public/private
partnerships
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6

innovative financial
instruments
Use of decision pathways
to map out adaptation
strategies, choice points,
trigger points and
thresholds for action, to
support understanding of
when and where to adapt

7

Ecosystem analysis,
including
• Information on
ecosystem goods and
services
• Methods to value
ecosystem goods and
services

8

Case studies of good
practice (and what didn’t
work) and lessons learned

9

Guidance on community
engagement and
consultation

10

Moving from assessment
to implementation

11

Monitoring and
evaluation (M&E) in
adaptation

12

Working with
stakeholders in Tool
development

There is an emerging literature on decision
pathways, an approach which has great appeal
to resource-constrained decision-makers. A
considered review of the literature combined
with advice on how to apply the method and
define decision points and triggers is required to
inform development of the decision support
system
Prior research exists about how to place a nonmonetary value on ecosystems, and how to
make an economic valuation of ecosystem
services. There is a need to review these for the
Tool and apply them to the determination of:
• Valuation of losses due to sea-level rise and
climate change;
• The costs of adaptation actions;
• How to arrive at equitable outcomes.
Case studies of practice exist, here and
overseas, but there is no comprehensive
synthesis to understand what does and doesn’t
work, and what are the determinants and
predictors of success
There is a large body of research on effective
communication and an emerging literature on
communicating and engaging with stakeholders
on issues associated with climate change. Some
of this is highly targeted or very general, and
hence there is a need for a meta study to
address the requirements of the Tool
The project will entail working with councils
with limited resources to undertake a risk
assessment process, and to communicate the
outcomes of the project to key stakeholders
and the community.
This project will analyse current literature and
practice to identify best practice in M&E
associated with climate change adaptation. It
will provide guidelines on how to monitor
success or failure of actions, programs and
investment (as measured, for example, by the
extent risk to communities has been reduced).
A sub-component of this project will focus on
the communication of M&E results to
stakeholders. This project will contribute to the
development of the area of the Tool decision
support system on monitoring (Step 8 in Section
3.2.4).
Partners will be identified to work with NCCARF
during the development of the Tool, and will
pilot its use within their organisations once the
beta version is released. The research team will
identify the interest and objectives of the
partners in using the Tool (e.g. supporting the
production of an adaptation plan; engaging with
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Councillors and stakeholders etc.) and establish
why the Tool is being used, how and by whom.

6.3

Process for delivery of additional research

Over the next weeks, research projects will be prioritised based on their value to the development
and uptake of the CoastAdapt, the availability of appropriate experts, and the resources (both time
and financial) required to carry out the projects.
It is likely that some of the identified projects can be handled through the production of an
Information Manual, rather than requiring research (for example Project 1 and Project 7 in Table
6.2).
The process of scoping projects and identifying researchers should be completed by end July 2015,
according to the timetable in the Project Plan. As part of this process, at the time of writing (27 July
2015), NCCARF has circulated the twelve research projects identified in the Research Scoping Report
to the Project Review Committee (PRC, including the Department of the Environment) and the two
Reference Groups for comment. The comments received have been collated and have formed the
basis for an expert meeting to review the twelve projects and additional projects identified during
consultation. This includes a proposal for research into the application of the coastal compartments
approach in support of coastal adaptation, and how this could be incorporated into the Tool. This
meeting was made up of representatives of the PRC, the two Reference Groups and the Adaptation
Networks. The process is currently on-going as projects identified as high-priority at the meeting are
scoped and costed.
As the next step, in August NCCARF will produce short briefing documents for each of the identified
projects, and use these as a basis to approach the groups identified to carry out the work. The
briefing document will include requirements to:
• Prior to commencement, produce a short document outlining key deliverables and how the
research will contribute to the Tool. This will include timing of short and medium term
deliverables;
• Involve end users during the project, for example by including them in a project steering
committee;
• At completion, produce a decision-makers summary of the work carried out, as well as a full
final report.
It is anticipated that contractual arrangements will take some time to get underway, so that projects
are anticipated to start on 1 October 2015, and to complete by end April 2016. They will then be
peer-reviewed, and final delivery will be by end August 2016. NCCARF will reserve budget for copyediting and production, to ensure an attractive, accessible end product. By the end of December
2016, the research outputs will:
• be in a form appropriate for delivery as stand-alone products to decision-makers (via the
NCCARF webpage);
• have been mined by NCCARF staff for contribution to CoastAdapt. This contribution may be
in the form of method, information, case study, tool or worked example, as relevant and
appropriate.
The timeline for delivery and application of research outputs is set out in Table 6.3. Note that the
draft version of the Tool, to be delivered 1 July 2016, will not incorporate outputs from research
projects due to timing considerations, but these will be incorporated in the final version.
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Table 6.3: Timeline for development of research projects
Task:
Research projects scoped and calls to researchers made
Research projects underway
Draft research products are delivered and peer reviewed
Final research products are delivered
Research products are provided to decision-makers as stand
alone products and incorporated into the Tool

6.4

Timeline:
April - August 2015
September 2015 - March 2016
April - May 2016
June 2016
July - September 2016

Other Commonwealth-funded research programs

Research relevant to CoastAdapt is being undertaken by institutions such as CSIRO at the present
time and is likely to be delivered during the course of the project. NCCARF is establishing
relationships with organisations undertaking relevant research, to ensure that such research is
identified in a timely manner and, where possible given, for example, licensing arrangements, can be
incorporated into the Tool. NCCARF will work with these organisations to ensure that output is
delivered in a useful format, and/or to explore mechanisms to develop summary documents and fact
sheets from research outputs. These will be used as information, methods and case study content in
CoastAdapt.
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7.

Dissemination and longevity of CoastAdapt

7.1

Dissemination of CoastAdapt

Dissemination will be an important contributor to the long-term success of CoastAdapt.
Dissemination will commence with the release of the beta version of the Tool for review and
consultation in the second half of 2016. At that time NCCARF plans to hold a number of workshops
in state and territory capitals and in regional centres to promote awareness of and familiarity with
the Tool. These workshops will include the opportunity for attendees to see the Tool in use, and to
try it out for themselves. The workshops will be advertised to all potential users of the Tool, in
government, the private sector and NGOs.
NCCARF will produce written material to publicise the Tool, for example policymakers’ summaries
that can be used to communicate awareness of the Tool amongst senior management.
There will be a second round of promotion once the Tool is released in final form, in the first half of
2017. This will include a formal launch and regional workshops. In addition, NCCARF will use
opportunities at conferences to publicise the Tool. The NCCARF/CSIRO Climate Adaptation
conference in July 2016 will be an early opportunity to introduce the Tool to stakeholders, and to
describe the philosophy, development and planned implementation of the Tool in detail at
dedicated conference sessions.
These activities will help to ensure take up and longevity of the Tool. They are described in greater
detail in Section 9 (the Workplan for 2016-17).

7.2

Activities to promote longevity

NCCARF is mindful that there is no current provision for ongoing support of CoastAdapt beyond the
end of Phase 2 in mid 2017. NCCARF and Griffith University are taking steps to evaluate the
potential for a Phase 3, and to scope the activities that might take place and potential funding
mechanisms. This activity is, at present, very much in its infancy. Should NCCARF continue into a
third phase, we will ensure that the Tool is kept up-to-date and relevant, so that it becomes an
established and valuable component of Australian coastal adaptation response.
Even without certainty regarding a Phase 3, NCCARF can and will carry out a number of design and
implementation actions in the final months of Phase 2 to ensure that the Tool has the best possible
chance of remaining a useful support to adaptation in Australia for as long as possible. In this
section we summarise some of the actions that will contribute to longevity.
Without regular updating, the lifetime of the Tool is likely of the order of two to three years, before
potential users lose confidence that it provides them with reliable information about, for example,
projections of sea-level rise and state-level policy to manage the risk.
7.2.1

Monitoring of analytics to identify usability issues

Following the release of the final version of the Tool, NCCARF will monitor user behaviour via
statistics gathered from Google Analytics. This will be used to identify any navigational bottlenecks
and areas of content that are being under-utilised. Adjustments will be made as appropriate and as
time permits.
7.2.2

Search keyword analysis
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The success of the Tool will depend largely on whether people can easily find the information they
seek. Although the navigation and information architecture of the site are significant factors in
achieving simple and effective navigation, another equally important factor is the site search, and
ensuring this facility helps users to find relevant information.
Analysis of search usage will be done to monitor the usefulness of the site search in assisting users. If
it is found that users need to attempt multiple searches before viewing content, or if they are
presented with few, or even no, results for a given search, then we may need to adjust how the
search facility operates. We may also find that the classification system used to group and associate
different content types may require adjustment depending on how real users end up using the Tool
once it is fully populated with content.
7.2.3

Forum moderation

From the release of the Forum in the first half of 2016 until it closes at the end of June 2017, NCCARF
staff will monitor and moderate both user subscriptions and the content of posts to ensure the
forum is operating as expected. Depending on the Forum’s uptake and utilisation it may benefit from
continuing beyond July 2017; this would depend on resources being made available to continue
moderation. NCCARF would not support the idea of the forum continuing unmoderated after the
end of Phase 2.
7.2.4

Keeping content up-to-date

The Tool is designed to provide users with the best resources available from the wealth of
information that exists. If the Tool is not refreshed to include new information as it becomes
available then its use will be limited: users will not consider it reliable and authoritative.
The aspects of the Tool that would benefit most from regular updates are:
• science of climate change and sea-level rise, especially future projections
• legal precedents
• national and state-level policy on coastal adaptation
• emerging tools and research on adaptation
• case studies of practical adaptation
• datasets and information about using data
• maps and mapping tools
The process of updating will begin even before the Tool goes live. For example, an update of the
State-of-Play Report will be carried out at the end of 2016.

7.3

Maintenance tasks required during and post Phase 2 of NCCARF

The critical maintenance tasks described below will need to occur during Phase 2 and also
throughout the life of CoastAdapt after Phase 2 in order to ensure longevity. These tasks are largely
to ensure that the stability and security of the Tool, and its supporting technologies, are not
compromised and remain in an optimal working state.
1. Hosting of:
• Web Server (Apache, PHP, Drupal)
• Search Server (Solr)
• Database Server (MySQL)
2. Management of:
• DNS and Domain management
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•

Domain name registrations/renewals

3. Patching of software for the following:
• Web Server (OS and Applications)
• Search Server (OS and Applications)
• Database Servers (OS and Applications)
• Content Management System and Modules
• Third party applications and plugins
This hosting, domain management, and patching will be performed by Griffith University’s eResearch
Division for a period of two years following Phase 2, and contractual arrangements are in place to
ensure this. The patching will be done in accordance with their regular schedules for such tasks.
After two years have elapsed, further resources would need to be allocated to keep the Tool in an
operational state.
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8.

Work plan for 2015-16

The principal activities to take place in 2015-16 are set out in Tables 8.1 and 8.2, and are discussed in
detail below. Outline budget information is provided in these tables; note that detailed budgets will
form part of the annual work plans for 2015-16 and 2016-17, due for submission in August 2015 and
2016 respectively.
The activities in this financial year focus on one milestone deliverable, which is ’Delivery to the
Department of a draft coastal climate risk management tool for refinement and consultation
activities’, due on 1st July 2016.

8.1

Activities to create content for the Tool

Under this heading, we will carry out the activities necessary to develop content for the Tool.
8.1.1

Writing content for Tool webpages

At the present time we have identified around 60 elements that will have to be populated by text
and supporting illustrations by NCCARF staff or by external contractors. These are the information,
methods, tools and worked examples listed in Table 4.1 and Appendix 2. The breakdown is shown in
Table 8.3.
Some of these elements will be single webpages, and many will require 2-3 pages. However, some
will be considerably longer. Elements we have identified as needing to be made up of a substantial
number of webpages are as follows:
• Sectoral information on likely climate change impacts on coastal fisheries, tourism,
ecosystems, emergency management and infrastructure, vulnerable communities etc.: we
estimate around 7 pages, but this is counted as one element in Table 8.3.
• Key coastal adaptation options: planning, engineering and coastal protection,
environmental, social, community and education measures: we estimate around 5 pages,
but this is counted as one element in Table 8.3.
C-CADS, the risk management and decision support system for CoastAdapt, has been estimated as
consisting of seven elements in Table 8.3. C-CADS will not contain unique content. Rather, it will be
constructed through reorganisation of information provided by the Tool, with framing text to step
the user through the 6-step process outlined in Section 4.2 of this Report. The seven elements
allowed for in Table 8.3 Theme 4 are: one as introduction and one for each of the six steps.
The timeline for this activity is shown in Table 8.1, and deliverables are shown in Table 8.4.
Procurement processes are described in Table 8.5.
8.1.2

Information Manuals

The timeline for Information Manual preparation and delivery is set out in Section 3.3.1 and Table
8.1. Information Manuals will be completed in draft form in early December 2016, after which they
go for external review and then are finalised between March and April 2016. The period April-June
2016 is taken up with proofreading, design and layout. Final electronic publication on the NCCARF
website and within the Tool of all Manuals will be no later than June 2016.
An important task associated with the Information Manuals is linking individual sections, as relevant,
to individual webpages in the Tool. Information Manuals will be written in concise and clearly
numbered sections to facilitate that process, which can begin as early as December 2016 following
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completion of first drafts. The bulk of this cross-referencing will take place in April and May 2016,
and should be completed in May 2016 (see Table 8.3).
8.1.3

Research projects

Table 8.1 sets out the timeline for completing research projects and incorporating the results into
CoastAdapt. Twelve potential research projects were identified by the Research Scoping Report, and
these went to the advisory and governance bodies of NCCARF for review and comment. NCCARF
expects to be able to fund between six and eight projects in total. In Section 6.3 of this Plan, a
process to identify those projects, along with investigating institutions to be approached, is set out.
This process will be completed by end July, and in August NCCARF will prepare short briefing notes
for each projects so that contracts can be prepared and projects underway by 1 October 2015, and
completed no later than end April 2016 with final reports ready for peer review. This is an earlier
delivery date than set out in the Project Plan, to allow more time for incorporation of material in the
Tool.
8.1.4

Case studies

A call for case studies is currently open until September 2015. From now to end 2015, NCCARF will
also search the literature for appropriate case studies. These activities may not deliver the full range
of case studies planned for the Tool, which should range across the public and private sectors and
from ecosystems through to business enterprises, looking at successful examples and examples
where barriers have been encountered and unintended consequences have emerged. Therefore,
NCCARF will commission any case studies required to fill gaps. By end February 2016, a complete
body of case studies will have been assembled. Between November 2015 and April 2016 these case
studies will be incorporated in the Tool, which will require cross-referencing as appropriate from
individual webpages of content.
8.1.5

Communication activities.

NCCARF will open the online forum for adaptors in March 2016 and operate it for 15 months. As part
of this forum, NCCARF will recruit, through an open call, experts to sit on a panel to answer
questions from forum participants. Members of the Technical Reference Group and the Adaptation
Networks will also be invited to participate as experts. The panel will answer questions at a rate of 23 questions per month, chosen through a competitive process. The panel will operate for twelve
months from July 2016.
8.1.6

Tool refinement and performance evaluation

The major activity under this heading is the recruitment and involvement of Tool Development
Partners in the development of CoastAdapt. Tool Development Partners are a mechanism to keep
potential end users of the tool engaged and committed during the development phase, and to
ensure that the final Tool effectively addresses stakeholder needs and expectations.
NCCARF is recruiting Tool Development Partners through an open call in June 2015. Partners are
expected to be organisations that are likely users of the Tool in its final form: local councils, small
businesses, utility companies, NGOs, consultants and similar. They should either be already taking
action to adapt to climate change and sea-level rise in the coastal zone, or considering taking the
first steps. Partners will provide advice to NCCARF in planning and implementing the Tool, and test
and evaluate elements of the Tool as these become available, and provide feedback to NCCARF.
Partnerships should be in place by end July 2015.
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8.2

Activities to construct the Tool

8.2.1

Design

NCCARF will work closely with design agencies from July to October 2015 to develop the layout and
visual design of the Tool. Separate expertise will be sought to assist with the layout and the usability
of the Tool, to ensure that usability is not compromised for the sake of aesthetics. The outcome will
be a ‘wireframe’ design that describes how the different components of the Tool will behave and
where they will be positioned. NCCARF will also seek a graphic designer to provide a visual design for
the home page and content pages, a branding concept and a logo for CoastAdapt.
8.2.2

Development and build

The development process for the Tool will begin in July 2015 with the selection of a software
platform to use as a foundation for CoastAdapt. This decision will be made in collaboration with
Griffith University to ensure that the platform is sustainable on the University’s infrastructure after
Phase 2 of NCCARF completes.
NCCARF will recruit (through secondment) a Griffith University developer to work on a part-time
basis through six months of the development phase to assist with various development tasks.
The Community of Adaptors Forum will be built using a hosted service to minimise the effort
required by NCCARF to get it up and running. Effort will still be required to configure the forum,
brand it appropriately, and to test that the moderation and account provisioning processes meet the
requirements of CoastAdapt. The forum will be configured and branded in late 2015, allowing time
in early 2016 for testing of the forum functionality before its release in March 2016.
8.2.3

Testing and implementation

Rigorous testing of CoastAdapt will be performed across many different aspects of the Tool:
•
•
•
•
•

Browser testing will be performed to ensure the Tool presents well on all common
browsers and mobile devices. This will be carried out by NCCARF both throughout the
development process and in a more structured manner in early 2016.
System testing will ensure that the functionality of the site works correctly. This will be
completed by NCCARF no later than May 2016.
Penetration testing will be done to verify that the Tool has adequate security
protections in place. This will be performed by external experts in the field and will be
completed by May 2016.
Load testing will be performed by external experts to ensure that the Tool will still
perform well under the heavy load conditions that could occur following its launch. This
work will be carried out after the delivery of the beta version of the Tool.
User Experience testing will occur in early 2016 when sufficient content is available.
Experts in this field will be hired to ensure that the output of the testing is adequate and
likely to pick up any faults with Tool design.
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Table 8.1: Timeline for content development of CoastAdapt
ACTIVITY:
a
Core activities to build and populate the Tool:
Finalisation of Tool structure
Writing web page text
Incorporation of web page text into Tool
Design of entry page, look and feel of Tool
b
Information manuals:
Authors identified and contracted
Author meetings
Preparation of draft Manuals
Review of draft Manuals
Delivery of final Information Manuals
Proof-reading and layout, preparation of factsheets
Incorporation of material into CoastAdapt
State-of-Play Report update and incorporation into Tool
c
Research projects:
Briefing notes completed and calls to researchers made
Research projects underway
Draft research reports delivered and peer reviewed
Final reports delivered
Proof-reading and layout, preparation of factsheets
Incorporation of material into CoastAdapt
d
Case studies:
Call open for submissions
Compilation of existing and submitted case studies
Commissioning of case studies
Incorporation of case studies into CoastAdapt
e
Communication activities:
Community of adaptors forum live
Recruitment for Panel of Experts
Panel of experts live
Preparation of publicity material and user manuals
Dissemination activities for final CoastAdapt
f
CoastAdapt performance evaluation and refinement:
Recruitment of Tool Development Partners
Interaction with Tool Development Partners
Refinement and consultation activities for CoastAdapt

2014-15
A M J

J

A

S

O
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N

2015-16
D J
F

M A

M J

J

A

S

O

N

2016-17
D J

F

M A

M J
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Google analytics analysis of Tool performance
Milestone deliverables
g
Total budget estimate

1

2

1 = delivery of endorsed Development Plan
2 = delivery of draft Tool
3 = delivery of endorsed, operational Tool
= Meetings
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Table 8.2: Timeline for technical development of CoastAdapt
ACTIVITY:
Design:
Work with design agencies to develop interface design
Evaluate 3rd party software for CMS and Search
Develop prototype screens (wireframes)
Finalise screen design, navigation design and branding
Build:
Build development servers
Build CMS
Investigate integration potential of 3rd party tools
Build Frontend
Build collaboration/sharing platform
Build account management/personalisation module
Integrate 3rd party visualisation tools
Build search facility
Build interactive flow mechanisms
Build user data collection mechanisms
Search configuration
External dev assisting with various development tasks
Testing:
User experience testing
Browser and mobile testing
System testing
Initial load testing
User acceptance testing
Penetration testing
Post-testing fixes applied
Post-evaluation period modifications applied and tested
Implementation:
Build production servers
Deploy code
System testing of production environment
Load testing of production environment
Launch draft Tool on NCCARF website
Launch final Tool on NCCARF website
Documentation:
Write technical documentation

A

2014-15
M J

J

A

S

O

N

2015-16
D
J
F

M

A

M

J

J

A

S

O

N

2016-17
D
J
F

M

A

NCCARF
External
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ACTIVITY:
Maintenance:
Monitor logs and analytics to evaluate performance
Apply patches and upgrades to 3rd party software
Forum moderation
Updating content and datasets as required
Milestone deliverables
1 = delivery of endorsed Development Plan
2 = delivery of draft Coastal Tool
3 = delivery of endorsed, operational Tool

A

2014-15
M J

J

A

S

O

1

N

2015-16
D
J
F

M

A

M

J

J

2
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Table 8.3: Count of web-page elements for CoastAdapt
Information
Methods
Tools
Worked examples
TOTAL

Theme 1
7
2
1
10

Theme 2
4
5
9

Theme 3
3
4
2
1
10

Theme 4
11
4
8*
4
27

Theme 5
3
4
7

TOTAL
28
19
10
6
63

Table 8.4: Year 2 (July 2015 to June 2016) deliverables for Key Activity 2
#
Deliverable
Content development for CoastAdapt
1
First meeting of Tool Development Partners held
2
Allocation of writing responsibilities for Tool elements in Table 8.3 completed
3
All first-draft text for Tool elements in Table 8.3 completed, internally reviewed and
revised
4
All external review of text for Tool elements in Table 8.3 completed
5
All text for Tool elements in Table 8.3 completed
6
All Information Manuals completed in final (post-review) form
7
Cross-referencing of Manual section to Tool webpages completed
8
Contracts for research projects in place
9
Final (post review) reports on research projects delivered
10 Completion of compilation of case studies
11 Case studies incorporated into Tool
12 Online forum ‘Community of adaptors’ live
13 Panel of experts recruited
Technical development of Coast Adapt
14 Software platforms to use for the Tool selected
15 Final home page design completed
16 User experience testing underway
17 Browser and mobile testing completed
18 System testing of Tool completed
19 Penetration testing of Tool completed

Due date
August 2015
August 2015
February 2016
March 2016
April 2016
30 April 2016
31 May 2016
1 October 2015
31 August 2016
February 2016
April 2016
March 2016
June 2016
August 2015
November 2015
February 2016
March 2016
May 2016
May 2016

Table 8.5: Procurement processes for CoastAdapt
Activity
Procurement process
Content development for CoastAdapt
External writers of Tool content
Identify authors through consultation with NCCARF’s advisory and
governance bodies
Information Manuals
Identify authors through consultation with NCCARF’s advisory and
governance bodies
Research projects
Convene one-day meeting of 8-person panel (see Section 6.3) to scope
research projects and identify appropriate institutions to undertake
project
Case studies
Open call underway; NCCARF will commission cases studies to fill gaps;
consultation with advisory and governance bodies will take place
Panel of experts for online forum
NCCARF will identify and approach
Tool Development Partners
Through evaluation by NCCARF and two external experts of proposals
received through open call.
Technical development of Coast Adapt
Design
Multiple agencies approached. Selection made on experience, quality
of portfolio, professionalism and price.
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Forum platform
Penetration testing
Load testing
User Experience testing
Web developer

Selection based on required functionality being available and pricing.
Multiple providers approached. Selection based on quality of the bid
including pricing.
Multiple providers approached. Selection based on quality of the bid
including pricing.
Multiple providers approached. Selection based on quality of the bid
including pricing.
Many advantages to working with Griffith University developers.
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9.

Work plan for 2016-17

Timelines for activities in 2016-17 are shown in Tables 8.1 and 8.2, together with outline budget
information. A detailed budget will be provided in the annual work plan for 2016-17, due to be
delivered in August 2016. Deliverables in this financial year are shown in Table 9.1.

9.1

Consultation and refinement of the beta version of CoastAdapt

NCCARF will deliver the beta version of CoastAdapt to the Department of the Environment on 1 July
2016. Once that deliverable is approved, we will open the Tool for wider review and consultation
amongst the community of coastal adaptors in Australia. This will be publicised, for example:
• through NCCARF’s mailing list (over 4000 recipients in Australia);
• at the NCCARF/CSIRO Climate Adaptation Conference, to be held in early July 2016;
• at other appropriate conferences in Australia, such as the National General Assembly of
Local Government and the NSW Coastal Conference.
The Tool will be placed on-line for potential users to explore. We will solicit comment, review and
suggestions for improvement through a number of channels, including:
• The online forum ‘Community of Adaptors’ opened in March 2016 as part of the Tool.
• A program of regional consultation meetings in all coastal state and territory capitals and
regional centres to be determined. These will include opportunities to use the Tool in a
workshop setting, so that discussion can take place around its detailed operation.
• Opportunities to submit comments and review through an online form on the NCCARF
website.
Dissemination and review of the draft Tool will complete in January 2017, in time for final
adjustments to be made prior to delivery of the final endorsed version of CoastAdapt to the
Department of Environment at the end of February 2017 (see Table 9.1).

9.2

Production of publicity materials

At the same time as we are testing the beta version of the Tool, we will prepare publicity materials.
The advantage of taking this approach is that we have the opportunity to test and refine these
through the consultation activities, in particular the regional consultation meetings. At a minimum,
publicity materials will consist of:
• A summary for communities on what the Tool contains which can support them in
understanding the need for coastal adaptation and what this might involve.
• A summary for senior management seeking to understand how the Tool can support them
to understand the basic principles of climate change, sea-level rise and adaptation, and the
need to adapt and potential options.
• A summary introduction to the Tool for coastal zone management seeking to use the Tool to
support their information needs and decision-making activities. This will be the ‘user
manual’ for the Tool.
None of these documents should be greater than six pages in length. Note that we do not plan to
produce a detailed user manual – CoastAdapt should be intuitive and self-explanatory to use.

9.3

Dissemination and publicity for the final version of CoastAdapt

There will be a second round of promotion once the Tool is released in final form. This will include a
formal launch and regional workshops. These workshops will include an element of training in the
use of the Tool.
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9.4

Technical development and modification of the Tool

Following the delivery of the beta version of the Tool in July 2016, development tasks will largely
move into the maintenance phase. NCCARF will begin to monitor Google Analytics to understand
how the site is being used by real stakeholders.
Load testing of the production environment will also occur in August of 2016 to ensure that the site
is capable of handling large traffic volumes prior to the final public launch. This work will be carried
out by external consultants. A number of potential providers will be approached to submit bids, and
selection will be based on the quality of the bid including the pricing.
Technical documentation will be completed by November 2016. This documentation will describe
the technical aspects of the Tool that will assist Griffith University or other administrators to
understand the inner workings of the Tool and any maintenance tasks that will be required in order
to keep the Tool performing reliably.
Any further work or re-development that is required following the consultation period for the beta
version of the Tool will be performed from December 2016 through to February 2017.
Table 9.1: Year 3 (July 2016 to June 2017) deliverables for Key Activity 2. (MD = Milestone
Deliverable)
#
Deliverable
Activities around the beta version of CoastAdapt
MD
Delivery to the Department of a draft coastal climate risk management tool
for refinement and consultation activities
MD
Delivery to the Department of an endorsed and operational final coastal
climate risk management tool
20
Panel of experts in operation
21
Completion of review and consultation procedures for beta version of Tool
22
Completion of publicity materials and ‘user manual’
23
Formal launch of the Tool
24
Completion of dissemination and training program
Technical development of Coast Adapt
25
Load testing of production environment completed
26
Technical documentation completed
27
Re-development and enhancements following review period completed
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Appendix 1: Risk Register for CoastAdapt
Risk
Department of the Environment does not
approve the first draft version of
CoastAdapt

Project Review Committee does not
endorse final version of CoastAdapt

•
•
•
•
•
•

Framing of Tool is not consistent with
coastal management framing used by
States and the NT.
Design of CoastAdapt does not match
capacity of NCCARF to populate it. Some
components are not populated adequately.
Consultants and purveyors of tools and
approaches whose products were not
included in, or endorsed by, the Tool advise
clients against using the Tool

Users expect longer-term support for the
Tool and absence of this may reduce the
likelihood of uptake

•
•
•
•
•
•

•

•
•
•

Tool not easily applied by end users and
makes their job more complex than simple.

•
•
•
•

Community organisations/groups not
involved in Tool development feel
disaffected and are unhappy with Councils
following the guidance.

•
•
•
•

Critical staff leave NCCARF during
development of the Tool.

Initial design does not meet user needs in

•
•
•
•
•

Risk Management
DoE is kept well-informed of progress with and
activity around development of CoastAdapt
Development and implementation of CoastAdapt
keeps closely to the approved Development Plan, with
any deviations signalled to and approved by DoE
DoE is observer on PRC
Meetings of PRC take place sufficiently frequently to
ensure members are well informed
At meetings members have ample opportunity to
voice any concerns
NCCARF to closely monitor PRC to identify any
emerging concerns and to address these with care.
Project Review Committee Endorsement
Engagement with key stakeholders throughout
development
Plan very carefully from day 1 to ensure all
components of the Tool can be delivered on time
Regular review of progress
Bring in additional external expertise as necessary.
Tool should include recommended approaches, but
should not close the door on the use of other
products that can achieve the same output
NCCARF writing team members to keep careful note
of why specific tools were considered and selected for
inclusion in the Tool.
NCCARF works to encourage ongoing uptake or
increased longevity of project
Griffith University support for two years after NCCARF
Phase 2 completion
Advice provided to Minister for the Environment, and
the Department of the Environment
Design navigation through Tool very carefully
Regular review of progress with end users.
Focus on providing simple routes through any
complicated aspects of the tool as required.
Ongoing testing and end user feedback during the
various stages of the Tool’s development
Endorsement by States as best practice.
Engagement with community groups where practical
Case studies highlight where other similar activities
are being done.
Tool provides guidance on how councils can engage
with community effectively about all aspects of the
process.
Regular newsletter to keep users informed.
Staff to keep detailed records of the work they have
done or are in the progress of doing to ensure
effective handover.
Additional expertise brought in as required.
Ensure staff morale is positive.
Early and regular consultation with stakeholders to
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testing. Tool requires further development
or redevelopment that is not resourced.
Critical data sources or external tools are
not available or able to be integrated into
Tool as required.

verify that the Tool will meet their needs.
•

Open Source software components of the
Tool become deprecated or are no longer
maintained.

•

Development effort of Tool components
greatly exceeds estimates.

•

•

•
New requirements emerge during
development that are not able to be
catered for due to earlier design or
technology decisions.

•

Outsourced development work does not
meet functional or non-functional
requirements, or is not delivered on time.

•

•

•

Website is unable to handle large traffic
volumes during launch.

•
•
•
•

Website security is compromised.

•
•
•

Identify critical components and fully investigate
technical constraints early in the development
process in order to allow time for consideration of
alternatives.
Endeavour to only use well established software with
active development communities.
Investigate product roadmaps for future
development.
Regular monitoring of progress against detailed
timeline.
Outsource development tasks that have the greatest
potential to blowout in development effort.
Ensure that the requirements for the Tool are
sufficiently detailed and have been validated, and well
understood, by stakeholders.
Regular verification from the project team and
stakeholders that the Tool is meeting the specified
requirements.
Ensure clear agreements about quality of work and
required functionality are set out with external
parties.
Ensure clear arrangements are made about resolving
inadequacies in delivered work.
Regular monitoring of outsourced development work.
Perform load testing of Tool prior to release.
Launch the Tool in a staged process, releasing to
different stakeholders at different times.
Monitor resource usage and traffic volumes during
launches
Ensure adequate resources are available for Tool.
Ensure that the required maintenance for software is
allocated throughout the life of the Tool.
Organise an ‘ethical hack’ of the website by an
external security expert prior to launch.
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Appendix 2: Description of content for each element of CoastAdapt and information on development
Key:
ABS:
ACCARNSI:
BoM:
CRCSI:
DI:
EURG:
GA:
HLI:
IM:
IPCC:
TRG:

Australian Bureau of Statistics
Adaptation Network for Settlements and Infrastructure
Bureau of Meteorology
Cooperative Research Centre for Spatial Information
Detailed information targeted to professionals trained in the use of data and technical information
End User Reference Group
Geoscience Australia
High level information targeted to elected officials and senior executives
Information Manual
Intergovernmental Panel on Climate Change [WG: Working Group; AR: Assessment Report]
Technical Reference Group

Content

Links to items in
Table 2.2 (desired
content)

Key sources for content (a non-exhaustive list)

How content will be developed
(indicative only)

Description of present-day Australia climate and
the principal drivers, means and extremes

4.1, 4.2 (HLI), 7.1

•
•
•

NCCARF to draft
Content to be checked with BoM
for accuracy

How climate and sea level have changed in the
recent past (based on observed data)

4.1, 4.2 (HLI), 7.1

How climate and sea level have changed over
the long-term past (based on ice cores etc.)
Importance of climate for Australian
environments, communities and the economy

4.1, 4.2 (HLI), 7.1

•
•
•
•
•

4.1, 4.2 (HLI), 7.1

•

LEARN:
THEME-1: PRESENT-DAY CLIMATE:
Information:

Climate Change in Australia website
Bureau of Meteorology website
IM: Understanding sea-level rise and climate
change
IPCC WGI AR5
Climate Change in Australia website
Bureau of Meteorology website
IPCC AR5
Determined by expert
IM: Understanding sea-level rise and climate
change
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Content

Links to items in
Table 2.2 (desired
content)

Key sources for content (a non-exhaustive list)

How content will be developed
(indicative only)

•

by Steve Turton

Australia’s coasts and climate: a dynamic
interface (interaction of climate with coasts, land
and ocean) to generate inundation and erosion
risks
Role of coastal decision-makers in managing
climate
Links to external data and visualisation sites

4.3 (DI) 7.1, 8.3

7.1, 7.3

IPCC WGII AR5 Australia and New Zealand
chapter
• Academy of Sciences Q&A
• IM: Sea-level rise and climate change
• Australian and state Government reports on
coastal adaptation
• NCCARF Phase 1 reports
• Australian, state and local government reports
on coastal adaptation
CSIRO, CRCSI, GA etc.

State-of-Play
Available data sets and their application to
coastal adaptation
Coastal sediments, beaches and soft shores

4.1, 4.2, 4.3, 13
4, 7.1, 8.3

Author dependent
Author dependent

Sarah Boulter
Jo Mummery

4, 8.2, 8.4

Author dependent

Matt Eliot

Use national-scale maps and graphics to
understand recent trends in key climate
variables (e.g., number of hot days, floods etc.)
Use maps of coastal geomorphology and coastal
compartments to understand importance of
regional perspectives of coastal management

4.3 (DI), 7.1, 7.2,
7.3

Climate Change in Australia website
GA – Water Observations from Space, and the
Australian Flood Risk Information Portal
GA websites and experts

NCCARF to address with CSIRO,
BoM, GA and CRCSI

Access and use of climate observations as
evidence of current risks for a local area

4.1, 4.2 (HLI), 4.3
(DI), 7.1, 7.2, 7.3

IM: Available datasets and their application
IM: Engineering solutions for coastal infrastructure
Peer reviewed literature
NCCARF1 funded research

NCCARF to prepare worked
example using listed sources

Causes of climate change and sea-level-rise (SLR)

4.1, 4.2 (HLI), 7.1

Global climate change and SLR

4.1, 4.2 (HLI), 7.1

IPCC WGI AR5
Peer reviewed literature
IPCC WGI AR5

NCCARF to write
Peer review by e.g., John Church
NCCARF to write

Information Manuals:

Methods: How to:

4.1, 4.2 (HLI)

4.3 (DI), 7.1, 7.2,
7.3, 8.3

NCCARF to draft
Content to be reviewed by TRG

NCCARF and external expert
Content to be reviewed by EURG

NCCARF to address with GA

Worked example:

THEME 2 – FUTURE CLIMATE CHANGE:
Information:
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Content

Links to items in
Table 2.2 (desired
content)

Key sources for content (a non-exhaustive list)

How content will be developed
(indicative only)

Ocean acidification and its effects

4.1, 4.2 (HLI), 7.1

Peer reviewed literature
Climate Change In Australia website
IPCC WG1 and WG2 AR5
Climate Change In Australia website
IPCC WG1 and WG2 AR5

Peer review by e.g., John Church
NCCARF to write
Peer review by Ecosystems
Network
NCCARF to write
Peer review by e.g., John Church

Climate change, SLR and acidification around
Australia: national and regional projections (and
their linkages); including ‘Sea-level rise and you’

7.1, 7.2, 7.3, 8.2

Understanding climate change and sea-level-rise
Available data sets and their application to
coastal adaptation

7.1, 7.2
4.1, 4.2, 7.1, 7.2

Author dependent
Author dependent

Mark Siebentritt
Jo Mummery

Interpret climate projections: robustness,
confidence, uncertainty
Access and use existing scenarios to understand
future climate of an area
Use scenarios in evaluation of risk, planning and
decision making
Communicate climate change scenarios for your
area – what works and what doesn’t
Use climate change scenarios to facilitate
organisational buy-in and build adaptation
business case

7.2, 8.1, 8.5

Climate Change In Australia website
Peer reviewed literature
Published guidance material
Peer reviewed literature
Published guidance material
Peer reviewed literature
IM: Community engagement and participation.
Published literature
IM: Available datasets and their application
Author dependent

NCCARF with external expert.
Review by CSIRO/BoM
NCCARF with external expert.
Review by CSIRO/BoM
NCCARF with external expert.
Review by TRG
NCCARF with review by
communication specialist
Expert in business case to develop
followed by review and Tool
Development Partners

Summary overview of likely climate change
impacts on the coast

2, 4, HLI

NCCARF with review by TRG

Sectoral information on likely climate change
impacts on coastal fisheries, tourism,
ecosystems, emergency management and

2, 4.1, 4.2, 5 HLI

Existing literature and research reports
Australian and state government reports
Local government studies
Government reports and existing literature

Information Manuals:

Methods: How to:

8.4
8.4
4.1, 4.2
8.12, 12

ACT:
THEME-3: UNDERSTAND THE RISKS:
Information:

64

NCCARF with Networks. Review by
e.g. Steve Turton etc.
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Content

Links to items in
Table 2.2 (desired
content)

Key sources for content (a non-exhaustive list)

How content will be developed
(indicative only)

7.1, 7.3

CSIRO, CRCSI, GA etc.

N/A

4.1, 4.2, 7.1, 7.2

Author dependent

Jo Mummery

4.1, 4.2, 8.3, 8.4

Authors to determine

Matt Eliot

4.1, 4.2, 10.1, 10.2,
10.3

Authors to determine

Jane Chambers

Use national mapping and visualisation products
(including coastal compartments and Smartline)
to understand flood and erosion risk

4.1, 4.2, 7.3

CRCSI – Coastal Inundation Risk Visualisation Tool
GA
IM: Available datasets and their application

NCCARF to draft
Tool Development Partners to
review

Identify and assess coastal climate risk at a local
scale

4.1, 4.2, 8

Australian government risk guidance, state and local
government reports

Use national datasets, visualisation products and
scenarios to inform risk assessment and
stakeholder communication

8

IM: Available datasets
CSIRO & BoM – Climate Change in Australia website;
GA; ABS; CRCSI

Create vulnerability/impact/risk assessments,
including first-pass sensitivity analyses in the
absence of detailed spatial data

8.2, 8.4

IM: Understanding sea-level rise and climate change
IM: Available datasets
IM: Coastal Sediments

NCCARF to draft
Tool Development Partners to
review
Part of IM: Available datasets - will
be extracted from there
Tool Development Partners to
review
NCCARF with Networks. Review by
Tool Development Partners or
equivalent experts

Rules of thumb on impacts

2, 4.1

Decision support template for decision-makers
to identify key risks and create risk registers

8.3, 8.4

Advice from TRG and ACCARNSI
IM: Available datasets
Literature Review; Advice from TRG and ACCARNSI

infrastructure, vulnerable communities, etc.
Links to external data and visualisation sites

Information Manual:

Available datasets and their application to
coastal adaptation
Coastal sediments, beaches and soft shores.
Understanding their importance for coastal
resilience, and approaches for local and regional
decision-making, including coastal compartment
approaches
Ecosystems and the coastal fringe

Methods: How to:

Tools:
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NCCARF to compile
NCCARF to compile; review by Tool
Development Partners and EURG
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Content

Links to items in
Table 2.2 (desired
content)

Key sources for content (a non-exhaustive list)

How content will be developed
(indicative only)

8.2

IM: Available datasets
TRG

NCCARF to develop with guidance
from TRG and GA. Review by
ACCARNSI members

Overview of adaptation
Importance of adaptation – overview of net
benefits
Overview of the law, legal liability, statutory and
non-statutory regulatory frameworks and effects
of jurisdictional differences
Key coastal adaptation options:
• Planning
• Engineering and coastal protection
• Environmental options
• Social, community and education measures
Overview of the pathways approach

4.1, 4.2 HLI
4.1, 4.2 HLI

Literature review
IPCC and other literature

8.6, 8.7

IM: Legal case studies

NCCARF with review by Networks
NCCARF with Networks. Review by
external expert.
Mark Baker Jones

8.3, 8.7, 10.3

Barriers to adaptation

4.1, 4.2, 5

IM: Planning Instruments and Approaches
IM: Coastal Engineering
IM: Ecosystems
IM: State-of-Play
Literature review
IM: State of Play;
Literature review
Literature review, Productivity Commission Report

Transformational adaptation – understanding
when reform is required
Review of national and international adaptation
tools /information portals
Resources for adaptation, including innovative
financing mechanisms
Role of insurance

4.1, 4.2, 8.3, 9

Literature review

13

IM: State of Play; Literature review; Web search

Links to external data and visualisation sites

7.1, 7.3

NCCARF1 Reports;
Literature review
CSIRO, CRCSI, GA etc.

Assessing costs and benefits of adaptation

4.1, 4.2, 8.9

Authors to determine

Worked example:
Use of modelling tools to assess local scale
inundation and erosion risk

THEME-4: TAKE ADAPTATION ACTION:
Information:

Information manuals:

4.1, 4.2, 9

8.13
8.10

66

NCCARF with review by Networks
and TRG

NCCARF with review by CSIRO
NCCARF with review by e.g., Neil
Byron
NCCARF with review by CSIRO and
TRG
NCCARF with review by TRG and
EURG
NCCARF with support from expert
(e.g., Ian Edwards)
External expert (e.g., Ian Edwards)

Russ Wise/Tim Capon
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Content

Links to items in
Table 2.2 (desired
content)
4.1, 4.2, 8.7
4.1, 4.2, 8.6, 8.7
4.1, 4.2, 8.3, 8.4
4.1, 4.2, 10.1, 10.2,
10.3

Key sources for content (a non-exhaustive list)

How content will be developed
(indicative only)

Authors to determine
Authors to determine
Authors to determine
Authors to determine

Barbara Norman/Nicole Gurran
Mark Baker Jones
Tony Webb
Jane Chambers

Build a case for adaptation action, and how to
get organisational buy-in

8.12, 12

Expert in business case
development (review by UK expert)

Operationalise the pathways approach

9

Perform cost-benefit analysis, including
valuation of (or give proper consideration to)
ecosystem services
Track monitor and evaluate action

8.9

IM: Available datasets and their application
Literature review
Experience of author
IM: State-of-Play
Literature review
IM: State-of-Play
IM: Assessing costs and benefits

Planning instruments and approaches
Legal case studies
Engineering solutions
Ecosystems and the coastal fringe

Methods: How to:

9

Expert e.g., Timo Leiter, Dana
Thomsen

Tools:
“Climate Adapt” – A six step tool for adaptation
planning and action – and guidance on its use
• Identify the climate challenges
• Determine vulnerabilities
• Identify options for action
• Assess options (risks, costs etc.)
• Take action
• Monitor and evaluate
Decision support checklist on assessment of
resource needs

1, 2, 4, 5, 8, 9

Using ‘CoastAdapt’ including setting objectives,
developing and adaptation plan
Applying pathways approaches

NCCARF with support from TRG
experts (e.g., Jon Barnett)
NCCARF with support from expert
(e.g., Russ Wise)

IM: State-of-Play
International review of adaptation tools
Information Manuals
Case Studies

NCCARF to lead development with
additional expertise as required

4

Literature Review

NCCARF with review by Tool
Development Partners

4, 5, 8

Tool Development Partner feedback

NCCARF

9

Tool Development Partner feedback
Interviews with professionals who have conducted

NCCARF with support from expert
(e.g., Jon Barnett)

Worked examples:
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Tool Development Partners to trial
tool.
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Content

Links to items in
Table 2.2 (desired
content)

Valuing adaptation options and avoided impacts

8.9, 10.1, 10.2

Carrying out monitoring and evaluation

8, 9

Key sources for content (a non-exhaustive list)
successful pathway projects
Case studies
IM: State-of-Play
IM: Assessing costs and benefits
Literature search
IM: State of Play
Literature review

CONNECT:
THEME-5: COMMUNITY OF ADAPTORS:
Information:

How content will be developed
(indicative only)

NCCARF with support from TRG
expert (e.g., Russ Wise)
Expert e.g., Timo Leiter, Dana
Thomsen, review by Tool
Development partners

Effective use of peer-to-peer forums (sharing
ideas and lessons learned)

11.1

Literature Review

Importance of community support and buy-in

4.2

IM: Community engagement and Participation

Jurisdictional differences in planning and legal
approaches and how these may affect
adaptation responses

8.6, 8.7

IM: Legal case studies
IM: Planning instruments and approaches

Community engagement and participation

4.2

Authors to determine

Tim Smith and Anne Leitch

Engage with the community around adaptation
planning and action

4.2

IM: Community engagement and Participation

Engage with senior management and elected
councillors to build organisational support for
adaptation
Build partnerships for adaptation – private,
regional, community, research

8.12

Consultation with EURG, PRC and Tool Development
Partners

NCCARF with review by
communications expert (e.g.,
Rohan Hamden)
NCCARF with input and review by
Tool Development Partners

4.2, 5, 8.13

Literature review

Information manuals:
Methods: How to:
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NCCARF with review by
communications expert (e.g.,
Rohan Hamden)
NCCARF with review by
communications expert (e.g.,
Rohan Hamden)
NCCARF with advice and review
from Mark Baker-Jones and
Barbara Norman (IM authors)

NCCARF with review by
communications expert (e.g.,
Rohan Hamden)
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Content
Hire and make best use of consultancy services

Links to items in
Table 2.2 (desired
content)
5

This area of the Tool will lead users to
communication resources:
• The Community Engagement Forum
• Access to a Panel of Experts

11

See example case studies listed in Table 4.1

11.2

Key sources for content (a non-exhaustive list)

How content will be developed
(indicative only)

Literature review

NCCARF with trusted consultants

Good Practice Project
NCCARF1
Review of international examples
Case studies submitted in response to open call and
solicited by NCCARF

Open call for case studies
NCCARF to write up
Links to existing case studies on the
web

11.2
11.3

THEME-6: CASE STUDIES:

69

