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Project description 

Project summary 

Continuing to build Australia’s ability to manage protected areas such as World Heritage Areas and 

National Parks for the future is critical in adapting to climate change. In this project we will work with 

two of Australia’s iconic protected places – Kakadu National Park, and the Queensland section of the 

Gondwana Rainforests of Australia World Heritage Area. The aim is to support adaptation planning for 

each property by applying and testing the Australian Government’s Climate change toolkit for World 

Heritage properties in Australia. To inform management in the face of climate change, this project will 

deliver detailed research and planning to assess the vulnerability of each property’s many values. It 

will explore different approaches to adaptation planning and decision making to protected places. The 

two place-based efforts will be co-led with property managers and Traditional Owners as appropriate. 

Project description 

Approaches to managing protected areas is at a critical juncture. Existing values and underpinning 
attributes that define the protected status of an area may change or be lost under climate change. Yet 
their role in preserving biodiversity and ecological function, even as species within them potentially 
shift and change with the climate, is more important than ever to landscape function. Management 
approaches must take account of the dynamic, and threat multiplying, impact of climate change. 
Continuing to build our capacity to manage protected areas for the future is critical in adapting to 
climate change. 
 
In 2022, the Australia Government published the Climate Change Toolkit for World Heritage 
Properties in Australia. The toolkit was designed to support adaptation planning in protected places. It 
was accompanied by an updated vulnerability assessment for all Australia’s World Heritage 
properties. There is now a need for individual properties to apply the toolkit, build on the outcomes of 
the vulnerability assessment, and begin implementing management responses. There is also an 
opportunity to test the practical implementation of the approach to different properties. 
 
This project will partner with managers for 2 protected area properties – Kakadu and Gondwana 
Rainforests of Australia (Qld section) - embarking on adaptation planning projects. The objective is to 
test and apply the toolkit, further developing property-specific approaches, researching and compiling 
supporting information, as well as guiding implementation of an adaptation planning approach. 
Ultimately each property will have an adaptation strategy as a result. The Climate Systems Hub will 
use the project to develop implementation case studies to provide further guidance for other protected 
places.   
 
Our research questions: 

1. How can approaches to adaptation planning in World Heritage Areas be improved? 

2. Understand the diversity of user needs in undertaking adaptation for different World Heritage 
properties. 

3. Can more generic guidance on adaptation planning and implementation projects be 
developed for other conservation properties? 

 
The properties 
 
Kakadu 
Kakadu National Park is Australia’s largest terrestrial national park, a Ramsar site and a World 
Heritage and Natural Heritage site. Its landscapes include rocky escarpment and plateau scrubland, 
extensive lowland woodland – the largest area of savanna within a protected area in the world – 
pockets of monsoon rainforest, and very extensive and varied aquatic ecosystems, including several 
large rivers and their floodplains, wetlands, estuaries and tidal mudflats. These landscapes support 
extremely high biodiversity including many threatened or endemic species and a threatened ecological 
community. Equally important are the park’s values relating to culture and history. It holds a collection 
of rock art notable for the number of art sites, for the range of artistic styles and for the detail of the 
work. The park also contains cultural and historic sites that provide a record of tens of thousands of 

https://www.dcceew.gov.au/parks-heritage/heritage/publications/climate-change-toolkit-world-properties
https://www.dcceew.gov.au/parks-heritage/heritage/publications/climate-change-toolkit-world-properties
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years of human occupation. And it provides a home to Binninj/Mungguy people and the opportunity to 
maintain their culture and pass it on to future generations. It’s value to Australia is immense. 
 
The impacts of climate change could be particularly acute in Kakadu. The park’s vast landscapes are 
already prone to high natural seasonal variation in environmental conditions. Climate change could 
intensify the park’s already very strong seasonal weather pattern, affecting the timing and intensity of 
floods and fires, seasonal rainfall, and floodplain dynamics. These could lead to changes in the 
character of coastal and wetland areas causing major changes to floodplain dynamics, and fire 
regimes, and consequently to ecosystems, populations of native and invasive non-native species, and 
associated cultural values.  
 
Such impacts are an additional and interacting stress on top of other pressures such as feral species, 
and the general challenges of managing a complex and dynamic environment. The risk is loss of 
cultural sites and weakened maintenance of living culture, changes to ecosystems and loss of 
species, and disruption of tourism benefits. The significance of climate change was underlined in the 
most recent IUCN outlook report for the park (IUCN 2020/21), in which the threat of climatic changes 
was assessed as ‘Very High’. 
 
Risks to the Kakadu’s values because of climate change need to be understood and carefully 
managed to help steer management of the park through the changes to come, and to continue to play 
a vital role in conserving biodiversity and culture in the Top End.  
We will partner with Parks Australia to support implementing an adaptation planning approach and 
development of a new adaptation strategy for the park. The project team will work with the Kakadu 
Research and Management Advisory Committee and Kakadu Indigenous Research Committee to help 
facilitate discussions with appropriate experts and stakeholders as the project progresses. 
 
Gondwana Rainforests of Australia (Queensland section) 
The Gondwana Rainforests of Australia is a serial World Heritage property containing 40 separate 
reserves within north-east New South Wales and south-east Queensland. Covering more than 366,000 
hectares, the rainforests comprise warm temperate, cool temperate, subtropical and dry rainforests 
similar to those that covered the ancient supercontinent Gondwana. The rainforests are biodiversity hot-
spots and are home to many rare and threatened plants and animals. 
 
The 2019-2020 ‘Black summer’ bushfires impacted large areas of the Gondwana Rainforests of 
Australia World Heritage Area, and concern was raised in both the State of Conservation UNESCO 
reporting for this property (2021) and Queensland’s State of the Environment Reporting (2020). 
Unprecedented bushfires and other large-scale disturbance events are a stark indication that climate 
change and its impacts is already upon us.  
 
The key finding from the Gondwana State of Environment Report (2020) was that ‘Climate change 
presents one of the greatest emerging challenges for the protection of Gondwana Rainforests World 
Heritage Values’ (DES 2020). The IUCN Conservation Outlook (2020) reported that climate change 
was a high threat to the property and the overall outlook deteriorated from the 2017 and 2014 
reporting, from ‘good with some concerns’ to ‘significant concern’ in the latest cycle (IUCN 2020). 
These two recent reports demonstrate the urgency to better understand the nature of climate risks and 
identify opportunities to develop adaptation which must be embedded into management mechanisms 
and actions as soon as possible. 
 
The Queensland Department of Environment and Science (DES) is leading an adaptation planning 
project for the Gondwana Rainforests of Australia World Heritage Area (Qld). The Climate Systems 
Hub will support their process and help facilitate the development of an adaptation plan. Our 
contribution to this case study will be a lighter tough than Kakadu and involve guidance on approach, 
workshop support, input data/information and support in draft adaptation plan. 
 

Approach 
Our approach follows 6 steps (Table 1). Each step is anticipated to include desk-based research, 
guidance on the approach and facilitated workshops at different stages. Each partnership will attract 
different levels of support, and this is outlined in the table below.  
Each project will commence with detailed planning with partners and key stakeholders. This 
commencement step will include: 

https://www.stateoftheenvironment.des.qld.gov.au/heritage/world/climate-change-pressure-on-the-gondwana-rainforests-of-australia
https://worldheritageoutlook.iucn.org/explore-sites/wdpaid/12202
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• establishing cultural governance arrangements 

• roles and responsibilities 

• a detailed timeline 

• information needs. 

 
This will be recorded in a short project plan for each property at the start of the project. 

Table 1. The indicative six steps to co-developing adaptation plans and the role of the project 
for each property 

Step 

(Toolkit module) 

Activities Project CS4.1 role 

Kakadu  Gondwana 
Rainforests of 
Australia (Qld 
section) 

1. Update 
vulnerability 
assessment and 
complete risk 
assessment 

(Modules 2 & 3) 

Collate values and underlying 
attributes for properties 
including cultural values 

Assess vulnerability (known 
sensitivity and adaptive 
capacity) 

Apply information about 
hazards and exposure to 
identify potential risks to 
attributes  

Develop consequence and 
likelihood measures to rate 
risk 

Consequence values include 
understanding potential 
persistence or change of 
values and risks to 
management goals 

Work with Parks to collate 
existing work, knowledge, 
and documents to build list of 
values 

Assemble spatially explicit 
information of vulnerability 
(e.g. species mapping/lists), 
hazards (e.g. known 
response/impact to climate 
factors of species and 
ecosystems), and exposure 
(e.g. climate information) 

Co-facilitate workshop/s to 
test values, vulnerability and 
consequence scale 

Analyse persistence or 
change 

Facilitate risk rating and 
prioritisation 

Assist as needed in 
development of cultural 
governance and project 
scope 

Understand information 
needs to support 
identification of climate 
change impacts, 
vulnerabilities and 
opportunities for 
adaptation 

Contribute spatially 
explicit information of 
vulnerability, hazards, 
and exposure 

Co-facilitate 
workshop/s to test 
values, vulnerability 
and consequence scale 

2. Identify 
potential 
adaptation actions 

(Module 4) 

Identify a range of options in 
response to risk analysis. 

Work with Parks to draw on 
previous planning and 
research in Kakadu, 
stakeholder opinion and 
published literature to 
assemble options 

 

Co-facilitate 
workshop/s to identify 
adaptation options 

3. Evaluate 
options  

(Module 4) 

 

Assess the feasibility of each 
option including using cost 
models. 

Identify interdependencies 
between, and potential for 
bundling actions, as well as 
any incompatibilities. 

Prioritise options. 

Assess options using a 
range of approaches for 
example the values-
knowledge-rules framework 
of Goddard et al. (2016) 
and/or the five criteria of 
social, technical, financial, 
temporal, and political 
feasibility (Gillespie et al. 
2020) 

Develop and apply 
approaches for modelling the 
cost of adaptation drawing 
on the national-level 
approaches developed by 
Yong et al. (2023) and the 
regional application of those 
approaches in the Norfolk 
Island Region Threatened 
Species Recovery Plan 
developed by Yong and 

Provide guidance to 
DES project officer on 
approaches to assess 
options 
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Parks Australia 
(unpublished). 

4. Construct 
adaptation 
pathways 

(Module 4) 

 

Consider how priority actions 
could be sequenced 

Understand thresholds at 
which actions might need to 
be initiated, reviewed, or 
changed 

Multiple pathways are likely to 
be considered 

Develop sequence of actions 
into visual maps 

Co-facilitate workshop/s to 
prioritise and sequence 
actions 

Co-facilitate 
workshop/s to prioritise 
and sequence actions 

5. Develop 
framework for 
monitoring and 
evaluation 

(Module 4) 

 

Develop monitoring and 
evaluation framework to be 
compatible with existing 
approaches 

Review existing property 
monitoring and evaluation 
approaches 

Review literature for 
information on monitoring 
and evaluation approaches 

Co-facilitate workshop to 
develop framework 

Provide advice on 
development of 
monitoring and 
evaluation framework 

6. Adaptation 
strategy or plan 

(Module 4) 

 

Bring together agreed 
outcomes into an adaptation 
plan or strategy 

Co-write final document, 
focusing on maximum 
practical value for 
conservation managers and 
decision makers. 

Contribute to final 
document to help 
incorporate prioritised 
risks and vulnerabilities 
into relevant park 
management actions 

 

Is this a cross-hub project? 
Yes. There is scope to work with researchers from Resilient Landscapes and Marine and Coastal 
Hubs. We are engaging with the Sustainable Communities and Waste Hub to better understand if they 
might also play a role. 
 

Does this project contribute to a cross-cutting initiative? 

Yes, this project delivers to the Initiatives as described below. 

Threatened and Migratory Species and Threatened Ecological Communities Initiative – Kakadu 
is part of a priority place under the Threatened species action plan 2022–2032. It delivers to the 
Initiative outcome: 

Policy, investment and on-ground action to halt the loss of and recover Australia’s threatened 
and migratory species and threatened ecological communities is better informed by scientific 
and Indigenous knowledges. 

It does this through understanding the vulnerability of threatened species and ecosystems, and 
developing management approaches to reduce risks from climate change. 

 

Protected Places Management Initiative - The project works to support and improve management of 
protected places under a future climate. It delivers to the Initiative outcomes 1 and 2: 

Outcome 1: Support the management of Australia’s protected places by building capacity of 
Indigenous communities and organisations to determine, lead and disseminate science to 
support protected place management. 

Outcome 2: Improving the governance of Australia’s protected areas by identifying effective 
interventions and approaches to management and highlighting opportunities to develop 
complementary approaches between programs and across land sea/nexus 

The project will work with Traditional Owners and management teams to build their capacity to 
understand the place-based implications of climate change, equip them with tools to identify on-going 
management needs and help shape appropriate management approaches. At a broader scale, we will 
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use these case studies to build improved knowledge and support for all protected places to consider 
climate risks. 

 

Climate Adaptation Initiative - The project delivers to the 4 outcomes of this Initiative: 

• Climate change adaptation focused research and outputs are produced across the NESP 
hubs 

• Strong end-user capacity, uptake and application of evidence-based climate systems research 
and adaptation information  

• Decision support tools are delivered that enable application of climate change adaptation on 
the ground  

• Adaptation decision-makers, adaptation researchers and climate scientists are supported to 
share learnings and build relationships. 

The project is focused on building capacity of land managers to undertake climate-ready adaptive 
management through the development of tools and approaches that are transferable and accessible. 
The case studies will provide exemplars of lessons learned for knowledge sharing and transfer.  

 

Transferability and scalability 
Vulnerability assessment and adaptation planning in the context of a changing climate are an essential 
part of protected area management. As an extremely large national park owned by and jointly 
managed with Aboriginal Traditional Owners, containing a variety of landscapes and a rich and 
complex set of natural and cultural values, and with Ramsar, World Heritage and National Heritage 
designations, Kakadu National Park provides a case study that can be used to develop approaches 
and obtain results that will be transferable across Australia and around the world.  
 
Similarly, the Gondwana Rainforests of Australia (Qld section) World Heritage Area represents 
another significant natural area, but with very different ecosystems and geological features. It also has 
a different management arrangement and Native Title determinations yet to be made. The two 
properties, along with our past work with the K’gari World Heritage Area (CS2.3) offer an opportunity 
to analyse the approaches, challenges and enablers of the adaptation planning process and provide 
national guidance to other protected places. 
 
Initial discussion around the importance of Kakadu as a NESP cross-hub project have been held with 
all hub leaders over the past 2 years. There was broad agreement that Kakadu would be a cross-hub 
location for collaborative work. Both the Resilient Landscapes and Marine and Coastal Hubs have 
existing scoping projects in support of that agreement. This project  to be led by the Climate Systems 
Hub, is our piece in the collaborative effort. The leaders of the Climate Systems, Resilient Lanscapes 
and Marine and Coastal Hubs have discussed ongoing engagement and support for work in Kakadu 
and this will evolve through engagement as the project progresses. The role and contribution by each 
hub to the project at this stage is as follows: 
 

• We will work with Professor Michael Douglas and Bininj/Mungguy Traditional Owners currently 

working to understand research priorities and Kakadu research protocols and look to draw on 

past and present research knowledge from the Resilient Landscapes Hub to identify values, 

vulnerabilities and spatially explicit information.  

• We will look to engage Dr Rachel Groom leading project 3.19 for the Marine and Coastal Hub, 

developing a marine research strategy for Kakadu. We will also work more broadly with the 

hub to help identify values, vulnerabilities and spatially explicit information for Kakadu. 

 

 



 CS4.1 – Adaptation planning approach for protected places 

 7 

Pathway to impact 
 

Outcomes 

The central outcome of this research is improved management of Kakadu National Park and Gondwana 
Rainforests of Australia (Qld Section) World Heritage area to strengthen their capability to improve their World 
Heritage outlook, through having a detailed new adaptation strategy that has been co-developed with 
stakeholders. Beyond the case studies, the project will also improve tools and knowledge for addressing 
climate change in protected areas and in conservation management more generally. 

 

Research-user Engagement and 
communication  

Impact on management 
action 

Outputs 

Parks Australia Parks Australia staff will be 
closely involved throughout 
the project as co-
investigators. 

 
 

 
 

 

Results will directly inform 
management of Kakadu 
National Park.  

Specifically, managers will 
have a detailed 
understanding of the 
vulnerability of important 
attributes underpinning park 
values over space and time; 
a clear picture of 
appropriate management 
pathways including the likely 
timing of different actions, 
decision points, thresholds, 
and triggers; a detailed 
framework for monitoring 
impacts and adaptation and 
evaluating success; and a 
clear understanding of 
costs. Together, this 
knowledge will enable 
appropriate management to 
be targeted in the highest 
priority places at appropriate 
times. 

Outputs will include: 

Updated and co-
developed vulnerability 
assessment and risk 
analysis for Kakadu 

Adaptation plan with 
practical management 
options and a sequence of 
actions 

Kakadu Traditional 
Owners  
  

There will be ongoing 
engagement and co-design 
with TOs and other 
Indigenous people led by 
Parks Australia 

Binninj/Mungguy will be 
empowered to provide their 
perspectives and knowledge 
to inform adaptation 
planning and management 
options 

They will co-develop new 
information and priorities to 
incorporate into 
management of their land 

Updated and co-
developed vulnerability 
assessment and risk 
analysis for Kakadu 

Adaptation plan with 
practical management 
options and a sequence of 
actions 

DCCEEW – Office 
of the Threatened 
Species 
Commissioner 

Updates will be provided at 
regular intervals 

Results will support 
conservation of species in a 
priority place of the 
Threatened species action 
plan 2022–2032  

Adaptation actions for 
threatened species and 
ecosystems in Kakadu 
and Gondwana 
Rainforests of Australia 
WHA 

DCCEEW – [World 
Heritage] 

Updates will be provided at 
regular intervals 

Improved understanding of 
approaches to managing 
World Heritage areas under 
climate change 

Implementation guide and 
supporting case studies 
demonstrating adaptation 
planning approach for 
protected areas that builds 
on  Climate change toolkit 
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Research-user Engagement and 
communication  

Impact on management 
action 

Outputs 

for World Heritage 
properties in Australia. 

DCCEEW – 
[Ramsar] 

Updates will be provided at 
regular intervals 

Inclusion in facilitated 
workshops as appropriate 

Improved understanding of 
approaches to managing 
Ramsar areas under climate 
change 

 

Implementation guide and 
supporting case studies 
demonstrating adaptation 
planning approach for 
protected areas that builds 
on  Climate change toolkit 
for World Heritage 
properties in Australia. 

Northern Territory 
Government 

Inclusion in facilitated 
workshops as appropriate 

Improved understanding of 
approaches to managing 
protected places in northern 
Australia under climate 
change 

 

Updated and co-
developed vulnerability 
assessment and risk 
analysis for Kakadu 

Adaptation plan with 
practical management 
options and a sequence of 
actions 

Department of 
Environment and 
Science (Qld) 

DES staff are leading the 
development of the 
adaptation plan for 
Gondwana Rainforests of 
Australia (Qld section) 
World Heritage Area. The 
Climate Systems Hub 
project team will be closely 
involved throughout the 
project as co-facilitators of, 
and advisors to their 
process. 

Development of a Climate 
Change Adaptation Plan 

Integrate climate adaptation 
findings into park 
management activities for 
the Gondwana Rainforests 
of Australia World Heritage 
Area (Qld Section)  

Determine priority 
management actions for 
protecting the areas 
Outstanding Universal 
Values (OUV) and other 
unique values, under the 
threat of climate change 

Co-developed adaptation 
plan for Gondwana 
Rainforests of Australia 
World Heritage Area 
(Queensland section) 

Gondwana 
Rainforests of 
Australia World 
Heritage Advisory 
Committee (Qld 
section) 

Updates will be provided at 
regular intervals 

Inclusion in facilitated 
workshops as appropriate 

Development of a Climate 
Change Adaptation Plan 

Determine priority 
management actions for 
protecting the areas 
Outstanding Universal 
Values (OUV) and other 
unique values, under the 
threat of climate change 

Co-developed adaptation 
plan for Gondwana 
Rainforests of Australia 
World Heritage Area 
(Queensland section) 

First Nations 
people of the 
Gondwana 
Rainforests of 
Australia (Qld 
section): 
Yugambeh, 
Yuggera Ugarapul 
and Githabul 
Peoples 

There will be ongoing 
engagement and co-design 
with TOs and other 
Indigenous people 
facilitated by DES 

We will liaise with an 
existing project looking at 
traditional values 

A platform to provide their 
perspectives and knowledge 
to inform adaptation 
planning and management 
options for their Country 

 

Understanding of potential 
climate impacts on cultural 
values 

Co-developed adaptation 
plan for Gondwana 
Rainforests of Australia 
World Heritage Area 
(Queensland section) 

DCCEEW, other 
stakeholders 

Push communication 
through  

Demonstrate approach to 
adaptation planning for a 
conservation area 

Regular project updates 
e.g.  factsheets, blogs 
and/or social media posts 
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Research-user Engagement and 
communication  

Impact on management 
action 

Outputs 

Additional outputs 

List project-generated outputs that aren’t specific to identified research-user: 

• Published analysis of approaches to adaptation planning in protected places 

• Long-form case studies contributed to on-line platform (CS4.2). 
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Indigenous consultation and engagement 

Which updated Three-
category approach the 
project meets 

 Communicate (3) 

 

☐ 

 Co-design (2) 

 

☒ 

Indigenous led (1) 

 

☐ 

 

Kakadu is an Aboriginal owned and jointly managed park, home to Binninj/Mungguy people. 

Partnership with Traditional Owners and other members of local communities will be central to the 

project.  

Gondwana Rainforests of Australia WHA (Queensland section) includes five properties managed 

principally by principally by the Queensland Parks and Wildlife Service (as part of the Queensland 

Department of Environment and Science (DES)) in partnership with First Nations peoples. The 

Climate Systems Hub’s Indigenous Partnerships Strategy incorporates six principles. Below we outline 

how we will follow these in this project as appropriate: 

Principle Project approach/es 

Indigenous partnerships based on respect 

and mutual benefit 

Follow co-design principles that allow for shared power 

Coordinated co-design approach through KNP’s existing 
processes of engagement and relationships 

Acknowledgement of the right to 
Indigenous Cultural and Intellectual 
Property (ICIP). 

Identify existing ICIP and any storage or access 
arrangements for project 

Offer co-authorship opportunities 

Adherence to an approach of co-created 
research 

Development of project plan for each property that includes 
agreement on cultural governance and engagement 
approach 

Indigenous-led governance will be 
facilitated through participation of the 
Climate Systems Hub Indigenous 
Facilitator in the activities of the NESP 
Indigenous Facilitation Network (IFN). 

Principles and guidance around approach will be provided 
by the hub Indigenous Facilitator as appropriate. The hub 
Indigenous Facilitator will provide a conduit to communicate 
project Indigenous partnership work to the IFN. 

Building successful Indigenous 
partnerships that are relationships 
focussed 

Respect and leverage existing relationships between 
partners and Traditional Owners 

Provide adequate investment and support to allow 
Traditional Partner engagement in project 

incorporate individual approaches into all 
Indigenous partnerships that are flexible, 
adaptive, and respectful of the availability 
and capacity of Traditional Owners 

Agree project plan for each property that considers cultural 
governance, engagement, ICIP (including data 
management) and FPIC 

Engage with existing governance structures (e.g. Kakadu 
National Park Board) 

The project is currently classified under the updated 3-category approach as tier 1: communicate. We 

wish to enable shared power in our co-design approach but will need to further build on those existing 
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relationships held by Parks Australia and DES to understand the wishes and role of Traditional 

Owners in participating in this project. It is possible we may achieve tier 2: co-design for parts of the 

project as we progress. 
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Project milestones 

Milestones  Due date Responsible person 

Milestone 1 – Signing of contract between 
hub lead and research organisations 

1 February 2024 Sarah Boulter 

Milestone 2 – Establish any governance 
arrangements, cultural governance 
arrangements, partnerships and draft a 
detailed project plan for each case study. First 
quarterly progress report submitted 

15 April 2024 Sarah Boulter, Nicholas MacGregor, 
Angela Siggery 

Milestone 3 – ICIP agreement and protocols 
for FPIC negotiated with Traditional Owners 
as needed 

15 May 2024 Marian Sheppard 

Milestone 4 – Kick-off meeting for Kakadu 
case study held. Values table completed for 
Kakadu 

15 May 2024 Sarah Boulter, Nicholas MacGregor 

Milestone 4 – First vulnerability workshop for 
Gondwana completed 

30 June 2024 Sarah Boulter, Angela Siggery 

Milestone 5 – Second workshop for 
Gondwana complete. Submit Quarterly 
Progress Report to hub  

15 July 2024 Marian Sheppard, Sarah Boulter 

Milestone 6 – Hazard information collated and 
made available for Kakadu 

30 October 2024 Dewi Kirono, Marian Sheppard 

Milestone 7 – Adaptation plan for Gondwana 
complete 

15 December 2024 Sarah Boulter, Angela Siggery 

Milestone 8 – First draft vulnerability 
assessment for Kakadu complete 

15 December 2024 Sarah Boulter, Nicholas MacGregor 

Milestone 9 – Options workshop completed 
and list of options compiled for Kakadu 

30 March 2025 Sarah Boulter, Nicholas MacGregor 

Milestone 10 – Evaluate options and construct 
pathways for Kakadu 

30 December 2025 Jess Melbourne-Thomas, Ingrid van 
Putten 

Milestone 11 – Develop monitoring and 
evaluation approach for Kakadu 

30 April 2026 Sarah Boulter, Nicholas MacGregor 

Milestone 12 – Draft adaptation plan complete 
for Kakadu 

30 August 2026 Sarah Boulter, Nicholas MacGregor 

Milestone 13 – Implementation guide and 
case studies for protected places completed 

30 November 2026 Sarah Boulter 
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Data and information management 
The project will develop a data management plan as part of the project plan. It will detail the approach 
that will be taken to ensure all outputs of the project meet the FAIR data principles – Findable, 
Accessible, Interoperable, and Reusable as well as protect ICIP. It will serve as a record of all 
datasets and other information used as inputs and outputs for the project, including any models and 
code/software. The plan will ensure consideration has been given to how the data associated with the 
project will be managed and that appropriate resources are devoted to data management. 
In particular, we will consider how data management considers the handling of ICIP and local 
information. An agreement on how any data is to be stored and handled will be agreed for each 
property in developing a project plan. 
 
The NESP data and information guidelines and the Climate Systems Hub Data Management Strategy 
details the fundamental approach to data management and the many aspects projects need to take 
into account. The data wrangler will provide any guidance needed by the project lead and the project’s 
data custodians. The data management plan is a living document, to be revised and updated as the 
project evolves, and outputs are identified through co-design process and generated by the project. 

FAIR Data Principles 
While it is acknowledged that projects may not know all the details at the outset, how and where all of 
the project outputs will be made freely and openly available needs to be considered. Different types of 
data and information will require different approaches. The principles of the Data Management 
Strategy on how different data types will be managed are summarised in the following table.  

 

Project output  Data management and accessibility  

All data/information products •       Research data and outputs will be well-documented according to 
accepted and trusted standards. A key requirement for all research 
products generated by the hub research will be following metadata 
standards based on accepted best practice 

•       Data will be made publicly available whenever legally, ethically and 
contractually possible, under an open licence policy except in particular 
cases. A record of these exceptions will be kept, and exceptions 
reported regularly to the Department 

•       Data and other research output will be stored in repositories that 
are accessible to end-users and other researchers, with the choice of 
repository based on practicalities of the data and its likely use, and 
stored in such a way as to endure and remain FAIR well beyond the life 
of the project 

•       The project will develop its own data management plan, with 
identified data custodians responsible for managing the data 

•       The nature of research outputs, their formats and repositories, will 
be developed through a co-design process involving stakeholders and 
end-users to ensure data meet their requirements and are fit-for-
purpose, and will evolve through ongoing consultation 

•       Research outputs and data will be accompanied by documentation 
providing guidance to users on how best to make use of the data 

•       The hub will maintain a metadata catalogue of all research data, 
and all metadata will be published on other public metadata catalogues 

•       Outputs such as websites will follow the Web Content Accessibility 
Guidelines (WCAG), and include an accessibility statement. 

ACCESS model simulation results •       All simulation results contributing to CMIP6 will be submitted to the 
Earth Systems Grid Federation (ESGF), where data are freely available 
to all interested parties. 

Scientific publications and reports •       Publications and reports will be made available through the Climate 
Systems Hub website and/or appropriate peer-reviewed scientific 
journals. 

Application ready data sets •       To be published in public repositories. 

https://www.awe.gov.au/sites/default/files/env/pages/2f561690-b47e-4bf2-b028-d18739b3486f/files/nesp-data-and-information-guidelines.pdf
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  •       Data services made available to enable ingestion into end-user 
models and decision-support tools. 

End-user products •       Published in appropriate medium such as print or a scientific 
journal. End-user products will be co-designed with intended recipients 
and will be delivered through channels and formats using accessible 
language tailored to the relevant target audiences. 

•       Captured in metadata catalogues. 

•       A copy will be stored on the hub website for public access. 

Raw research data •       Stored on infrastructure where generated and where they can be 
shared with other researchers. 
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Location of research 
The table below describes the scale at which the project will be working, and the location/s where the 
majority of the project research will be conducted. 

At which spatial 
scale is the 
project working 

National 

☐ 

Regional 

☒ 

 Local  

☐ 

Location(s) – 
gazetted region 
/place name 

Kakadu National Park 

Gondwana Rainforests of Australia World Heritage Area (Qld Section) 

Darwin 

Canberra 

Melbourne 

Hobart 

Brisbane 

Aboriginal or 
Torres Strait 
Islander nation or 
traditional place 
name(s) 
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CS4.2 – Synthesis, communication, and 
data: Tailored information for stakeholders 

  

Project type: Hub research project 

Project status: New project 

Cross-cutting initiative: 

 

Yes 

Climate adaptation initiative 

Project start date: 01/01/2024 Project end date: 31/12/2024 

Total project budget: $521,486 (GST 
exclusive) 
 

NESP funding: $270,243 (GST exclusive) 

 

Co-contributions (cash and in-kind): $251,243 (GST exclusive) 

 

Project leader details: 
 

Name:  
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Project description 

Project summary 

This project continues the Climate Systems Hub’s program of synthesis and delivery of the latest 
climate science, information and data from hub projects and other sources to support stakeholders’ 
decision-making and adaptation needs. It builds on projects CS2.2 and CS3.2, focusing on expanding 
on the range of tailored climate literacy training, guidance, and advice on how to access and apply 
climate data and information. It will also advance the development of curated gateway/s to the 
plethora of climate information and adaptation guidance relevant to environmental decision-making. 
These products and activities will deliver in response to user needs identified in CS2.2 and CS3.2 (1 
July 2022 - 30 Dec 2023) and close collaboration with the hub Knowledge Brokering team. It will 
continue the hub’s work in enabling our stakeholders to find, understand evaluate and apply the 
information they need for best practice adaptation and good environmental outcomes.  

Project description 

Problem statement: Research-users need robust, climate change information and datasets that are 
trusted, readily understood and appropriate to their needs. They also need advice and guidance on 
when and how to appropriately use climate information, and when not to use it. Users have repeatedly 
stated their desire for an online gateway to discover and navigate the diversity of information - both 
new and old. These findings are documented in Project CS2.2 milestone report "An analysis of user 
needs for climate information and data, existing portals, user personas, and recommendations for 
meeting priority gaps". They have also been validated in project CS3.2 by the User-centred design 
activities of the project, which will be documented as its milestone 9: "Gateway implementation plan.  
 
Such navigation will allow them to understand the implications of rapidly emerging new information - 
as it becomes available. Staff turnover in management agencies creates ongoing demand for learning 
resources and capability-building training and best-practice guidance to inform decision-making. This 
project builds on the success of projects CS2.2 and CS3.2 and continues the hub’s work on delivering 
accessible and useable information. So far, we have developed an approach to defining categories of 
users (our personas), developed and published several communication products, initiated an 
‘Explainer’ series, begun work on a synthesis program, developed and tested a training module and 
drafted development plans for delivering climate information for environmental planning. Project 
outcomes will be monitored through formal training workshop evaluation with attendees, and a system 
will be implemented in the climate gateway to monitor its use. 
  
CS4.2 will have a sharper focus. This research plan and scope definition includes 2 key activities: 

1. Delivery of training and guidance 
2. Delivery of climate information from a user-centred- designed information gateway  

 

Activity 1 Delivery of training and guidance 

• The pilot training conducted in CS2.2 and subsequent expansion of the material and audience 

delivered in CS3.2 will guide the roll-out of additional training courses to hub stakeholders. 

This will involve developing online content, delivering in-person training workshops and ‘ask 

an expert’ webinars – all tailored to the needs identified by stakeholders. Topics covered may 

include (but not limited to): climate literacy, approaches to adaptation, finding sectoral relevant 

information and using best available datasets, and developing usable scenarios. Evaluation of 

all training courses delivered in 2023 will inform the selection of training modules offered by 

the hub. These will be scoped, developed and delivered, with a minimum of four face-to-face 

training days and two online modules accessible to all delivered in 2024. Online training will be 

delivered through pre-recorded videos with experts and supporting resources, supplemented 

by webinars and q&a sessions with experts. 

• Develop and deliver (via training and Activity 2) guidance on selecting the most relevant 

climate data and information for different sectors. This will include guidance on the limitations 
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of the science and datasets, and on how technical users and those engaging service providers 

can ensure data and supporting science are used appropriately for different applications. 

• Training delivered, both in-person and online, will be systematically evaluated. This evaluation 

will include feedback from participants on:  

1. the quality of the training content 

2.  satisfaction with the presentation of the material 

3. self-assessment of learning attained  

4. suggestions for new content or other improvements.  

Where required, human research ethics approval will be obtained from CSIRO’s Ethics Committee 

prior to commencing the training. 

Activity 2 Delivery of climate information from a user-centred designed information gateway 

Project CS2.2 conducted a thorough analysis of information gathered from stakeholders to identify the 

main user needs for climate information and data, along with a scan and a gap analysis of existing 

data and information portals and websites. It determined that the most urgent user need is for a single 

point of entry (or "gateway") for finding relevant, useable and accessible information for decision 

making. It also applied work of the Knowledge Brokering team on user personas and found the less 

experienced users of climate information are not currently being well-catered for. Those findings and 

recommendations on how a hub gateway can best meet user needs are being validated in CS3.2 and 

options for next steps are being scoped. If the gateway concept is validated, detailed designs and an 

implementation plan will be developed, with a strong user-centred and co-design focus. CS4.2 will 

advance this work by: 

• Continuing to collaborate with other providers of climate information across Australia 

(particularly the Australian Climate Service (ACS), the National Partnership for Climate 

Projections (NPCP) and state and territory programs) to learn from their experiences, share 

material and wherever possible consider co-development so that base data and guidance 

material are consistent, complementary and interoperable. Project CS3.2 has created a 

working group of portal developers and providers across the country that will help guide 

integration with other platforms and inform the NPCP on best practices. This will maximize 

efficiencies and help the broadest range of users. CS4.2 will focus on the novice climate data 

users (personas "Alf" and "Bob") 

• Engage User Experience (UX) experts to scope the initial roll-out of the gateway, develop 

detailed designs and test these with a wide range of users 

• Engage developers to implement the first roll-out of the gateway, which will be aimed at 

meeting the most pressing needs of users as identified in CS2.2. The initial idea for content is 

to present summary climate information and data in an almanac format for any location, along 

with guidance and explainers. Hosting arrangements for the gateway will be determined after 

discussions with partners (CSIRO, ACS, NPCP) in order to utilise a durable platform that will 

enable the gateway to persist until its expected end-of-life 

• Closely integrate the gateway with the activity 1 of this project and hub communication and 

knowledge brokering teams to develop synthesis products, guidance on best-practice on-

ground application of the information, and training to upskill users 

• Focusing the gateway on bringing together and presenting relevant information for a range of 

sectors, to various ‘personas’ identified in CS2.2. More detailed persona analysis will be 

carried out during the user engagement, user experience, and testing work to inform the 

gateway design and functionality. 

• Continue to engage with research-users, drawing on hub Knowledge Brokers, to capture 

unmet and emerging needs to be incorporated into future enhancements to the gateway. 
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Projects CS2.2 and CS3.2 implemented an on-going program of synthesis and communication 

product suites identified in June 2023 that respond to user needs. They will focus on delivering to two 

of our identified personas: Alf (novice) and Bob (intermediate). From RP2024 this will become a 

standalone activity of the hub Communications and Knowledge Brokering teams, but CS4.2 will work 

closely with them to co-design guidance and materials that will benefit the users of outputs from 

Activities 1 and 2. 

The 4 hubs of the NESP program made in principle commitments to co-develop an online adaptation 

decision support and knowledge platform currently referred to as ‘Adapt Land&Sea’. Through project 

CS3.2 the Climate Systems Hub is now coordinating the scoping and development of the platform. 

This work will continue in CS4.3, but CS4.2 will continue to engage closely with Adapt Land&Sea and 

look to deliver training, guidance and a gateway that meet its users’ need.  

Project CS4.2 will produce resources for the hub’s research-users, make them useable and 
accessible, and provide training, advice and guidance on how to use them. In many respects, its goal 
is to maximise the impact of the science and other activities and outputs of the hub’s projects. Its 
success will be measured by improved decision-making and on-ground action. This includes creating 
linkages with programs like ACS and NPCP, to effectively deliver usable and accessible information 
that is specifically designed to inform or benefit those making environmental decisions and 
implementing actions in response to climate change. The pathway to success will be ongoing and 
targeted co-design with the hub’s stakeholders, through workshops, consultation and co-production, 
which will shape and hone the activities of the project.  
As per the hub Data Management Strategy, any specific data sets created for research-users will be 
hosted on freely accessible, high-profile repositories that are not dependent on NESP2 funding. Other 
publications and communication products will be offered to the department for hosting on their public 
website. 
It is important we ensure we evaluate the effectiveness of project outputs. The hub’s MERI framework 
provides a method for assessing the impact of our work. The project will follow protocols and 
approaches identified in the MERI framework. We will focus on improved climate literacy and 
appropriate application of data and information through user surveys and external evaluation. 

 

Is this a cross-hub project? 

Not specifically, but outputs of CS4.2 will be delivered to the Adapt Land&Sea cross-hub conservation 

adaptation knowledge platform. 

 

Does this project contribute to a cross-cutting initiative? 

This project contributes to the outcomes of the Climate Adaptation Initiative and in particular delivers 
to the Climate adaptation initiative strategy Key Activities (KA) as follows: 

• Strong end-user capacity, uptake and application of evidence-based adaptation information by 
ensuring information is accessible and usable, synthesised and accompanied by appropriate 
advice and guidance, and supported by capacity building though training (KA1) 

• Increase the effectiveness of adaptation decision support approaches and tools by providing 
relevant climate information, and a platform for accessing it, to guide decision support for 
conservation management (KA2). 

 
The project will be carried out and led by the Climate Systems Hub.  
 
Project activities are Tier 1 projects (within hub). 
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Pathway to impact 

Outcomes 

This project recognises the need for early and continued investment in research-stakeholder engagement, 
communication, and co-production to ensure hub outputs are fit-for-purpose. In particular by using levels and 
methods of engagement that best suit both the group being consulted and the goals of the engagement. 
Stakeholders should be involved in ways that can help them answer their specific question or inform a specific 
decision. We will ensure that engagement is targeted at relevant stakeholders to ensure research outcomes 
can be impactful where needed and to avoid time wasting. We anticipate further granularity in identified 
pathways to impact through co-planning of the project.  

This project will focus on synthesising and tailoring outputs of other projects, hubs and, where appropriate, of 
the wider climate science landscape, to the needs of NESP stakeholders identified through the co-design 
process completed in CS3.2. It is not intended to be the vehicle for delivering all hub outputs to stakeholders. 

 

The outcomes of the delivery of project outputs will be: 

• Stakeholders increase their base knowledge of climate science and how to apply information through 
climate literacy training 

• The climate gateway provides personas at all levels to find the essential information they need, with 
guidance on where to find more detailed data if required 

• Fact sheets, case studies, guidance and access to experts enable stakeholders to find the most 
appropriate information for their needs, understand how to assess and apply it, and make more 
informed decision based on high quality climate information. 

 

Research-user Engagement and 
communication   
  

Impact on management 
action  
  

Outputs  
   

DCCEEW: National 
Adaptation Policy Office, 
Parks Australia, Wetlands 
Section, World and 
National Heritage Branch  

  

State/territory/local 
government land & water 
managers  

  

NESP hubs and initiatives 

  

Environmental and 
engineering consultants  

Co-design of outputs with 
stakeholders and relevant 
Climate Systems Hub 
projects, particularly CS2.5 
and CS2.7  

  

Ongoing engagement with 
departmental staff to ensure 
training can be provided to 
new staff and new science 
is incorporated into training 
content in a timely manner  

Enhanced climate 
projections literacy will 
underpin robust decision-
making and on-ground 
action  

Modular climate projections 
literacy training and 
refresher program 

DCCEEW: National 
Adaptation Policy Office, 
Parks Australia, Wetlands 
Section, World and 
National Heritage Branch, 
NAPO  
 

Co-design of outputs with 
stakeholders and relevant 
Climate Systems Hub 
projects, particularly CS2.5  

Detailed robust information 
is currently lacking, 
impeding climate adaptation 
planning 

Co-designed information 
and data products will assist 
more robust decision-
making and on-ground 
management actions  

Climate information 
published via gateway  

Catchment Management 
Authorities/ NRM bodies  

Co-design of outputs with 
stakeholders and relevant 
Climate Systems Hub 
projects, particularly CS2.5  

Co-designed information 
and data products will assist 
more robust decision-
making and on-ground 
management actions 

Topic-based targeted 
information and datasets  

All stakeholders  Co-design with 
representatives from key 
user cohorts 

Stakeholders from a wide 
range of sectors can readily 
find and use information and 

Single gateway for 
accessing climate 
information, data, support 
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Regular progress updates to 
focus groups and via hub 
mailing list 

data applicable to their 
needs 

materials, training, guidance 
and adaptation resources 

Sector specific information 
will be drawn together and 
presented to facilitate 
decision-making 

Australian Climate Service 

 

National Partnership for 
Climate Projections WG3  

 

Other climate data and 
information portal 
developers 

Regular meetings and 
consultation and co-design 
to determine common 
objectives, where outputs 
intersect and where they are 
distinct 

Building understanding of 
the goals of the programs 
and how they can best be 
coordinated while delivery 
tailored outputs specific to 
their individual stakeholder 
groups  

Single gateway for 
accessing climate 
information, focused on 
NESP2 stakeholders and 
referencing ACS-specific 
information 

Sector specific Information 
will be drawn together and 
presented to facilitate 
decision-making 

Additional outputs  

The project will generate outputs that aren’t specific to an identified end-user or to one particular user. These will 
be defined through co-design and as new needs; science outputs and data emerge.  
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Indigenous consultation and engagement 

Which updated Three-
category approach the 
project meets 

 Communicate (3) 

 

☒ 

 Co-design (2) 

 

☐ 

Indigenous led (1) 

 

☐ 

 

Aligned to the Indigenous strategy and adhering to the partnership objective principles, these will 

strengthen relationships but also foster positive Indigenous engagements. These engagements will 

allow for trust, transparency and respect to be strengthened over time. The adoption of these 

approaches through the project lifecycle will ensure co-investment is attained, which will be measured 

through the monitoring and evaluation framework and process.     

Underpinned by Indigenous people having the right to their Indigenous Cultural and Intellectual 
Property, and Free, Prior and Informed Consent ensures ethical research guidelines are adhered to 
during engagements.  
 
The incorporation of the Communication, Co-design and Indigenous led (updated 3 category 
approach) during the engagements will optimise the project outcomes and outputs thus allowing for 
project success to be achieved. While communicating with the National First Peoples’ Platform on 
Climate Change (NFPPCC), they have called for collaboration with climate scientists, requesting (but 
not limited to), future projections of seasonal patterns, currently impacting natural indicators – 
Indigenous knowledge systems.   
 
The scientific field work conducted through the various communities will provide the valuable data for 
indigenous people thus allowing for adaptation measures to be implemented in caring for country. 
Incorporating the NFPPCC in elements of the co-design process, will support scientists in the 
development of specific case studies. 

This project is a category 3 project under the updated NESP 3 category approach. Direct collaboration 

and co-design of outputs will be facilitated through the Indigenous Facilitator and projects CS4.1 and 

CS2.4. 
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Project milestones 

Milestones  Due date Responsible person 

Milestone 1 – Signing of contract between 
hub lead and research organisations 

1 February 2024 Simon Marsland 

Milestone 2 – Project plan for all activities. 30 March 2024 Brad Murphy 

Milestone 3 – Submission of quarterly project 
progress reports  

30 Mar, 30 Jun, 30 
Sep 2024 

Brad Murphy 

Milestone 4 – Scoping document and detailed 
designs of gateway, including governance 
arrangements 

30 June 2024 Brad Murphy 

Milestone 5 – Delivery of a suite of online 
training materials 

30 June 2024 David Hoffmann 

Milestone 6 – Delivery of minimum 4 training 
days and 2 online modules. 

15 December 2024 John Clarke 

Milestone 7 – Delivery of guidance products in 
response to needs identified and plan 
developed in CS3.2, and on-going co-design 

15 December 2024 

 

John Clarke 

Milestone 8 – First stage of Gateway 
implemented 

15 December 2024 Brad Murphy 
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Data and information management 
The project will develop a data management plan that details the approach that will be taken to ensure 
all outputs of the project meet the FAIR data principles – Findable, Accessible, Interoperable, and 
Reusable. It will serve as a record of all datasets and other information used as inputs and outputs for 
the project, including any models and code/software. The plan will ensure consideration has been 
given to how the data associated with the project will be managed and that appropriate resources are 
devoted to data management. 
 
The main data outputs of this project will be results and synthesis of user engagement activities, 
training materials, case studies, guidance and reports. Some small climate data sets may be created 
for the climate gateway. These will be carefully managed following the hub Data Management 
Strategy guidance, and any privacy or ethics requirements, guided by the hub Data Wrangler, who is 
also the CS4.2 project lead. 
 
The NESP data and information guidelines and the Climate Systems Hub Data Management Strategy 
details the fundamental approach to data management and the many aspects projects need to take 
into account. The data wrangler will provide any guidance needed by the project lead and the project’s 
data custodians. The data management plan is a living document, to be revised and updated as the 
project evolves, and outputs are identified through co-design process and generated by the project. 

FAIR Data Principles 
While it is acknowledged that projects may not know all the details at the outset, how and where all of 
the project outputs will be made freely and openly available needs to be considered. Different types of 
data and information will require different approaches. The principles of the Data Management 
Strategy on how different data types will be managed are summarised in the following table.  

 

Project output  Data management and accessibility  

All data/information products •       Research data and outputs will be well-documented according to 
accepted and trusted standards. A key requirement for all research 
products generated by the hub research will be following metadata 
standards based on accepted best practice 

•       Data will be made publicly available whenever legally, ethically and 
contractually possible, under an open licence policy except in particular 
cases. A record of these exceptions will be kept, and exceptions 
reported regularly to the Department 

•       Data and other research output will be stored in repositories that 
are accessible to end-users and other researchers, with the choice of 
repository based on practicalities of the data and its likely use, and 
stored in such a way as to endure and remain FAIR well beyond the life 
of the project 

•       The project will develop its own data management plan, with 
identified data custodians responsible for managing the data 

•       The nature of research outputs, their formats and repositories, will 
be developed through a co-design process involving stakeholders and 
end-users to ensure data meet their requirements and are fit-for-
purpose, and will evolve through ongoing consultation 

•       Research outputs and data will be accompanied by documentation 
providing guidance to users on how best to make use of the data 

•       The hub will maintain a metadata catalogue of all research data, 
and all metadata will be published on other public metadata catalogues 

•       Outputs such as websites will follow the Web Content Accessibility 
Guidelines (WCAG), and include an accessibility statement. 

ACCESS model simulation results •       All simulation results contributing to CMIP6 will be submitted to the 
Earth Systems Grid Federation (ESGF), where data are freely available 
to all interested parties. 

https://www.awe.gov.au/sites/default/files/env/pages/2f561690-b47e-4bf2-b028-d18739b3486f/files/nesp-data-and-information-guidelines.pdf
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Project output  Data management and accessibility  

Scientific publications and reports •       Publications and reports will be made available through the Climate 
Systems Hub website and/or appropriate peer-reviewed scientific 
journals. 

Application ready data sets 

  

•       To be published in public repositories. 

•       Data services made available to enable ingestion into end-user 
models and decision-support tools. 

End-user products •       Published in appropriate medium such as print or a scientific 
journal. 

•       Captured in metadata catalogues. 

•       A copy will be stored on the hub website for public access. 

Raw research data •       Stored on infrastructure where generated and where they can be 
shared with other researchers. 
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Location of research 
The table below describes the scale at which the project will be working, and the location/s where the 
majority of the project research will be conducted. 

At which spatial 
scale is the 
project working 

National 

☒ 

Regional 

☒ 

 Local  

☒ 

Location(s) – 
gazetted region 
/place name 

To be determined based on engagement with cross-hub location-based projects. 

Most activities will be desktop analysis conducted across various offices across 
Australian states, territories and capital cities such as Canberra, Hobart, Melbourne, 
Sydney etc.  

Aboriginal or 
Torres Strait 
Islander nation or 
traditional place 
name(s) 

Current project members work out of Naarm on the lands of the Bonorong and 
Wurundjeri of the Kulin nation, on Ngunnawal country, and Nipaluna country, but the 
location of future work will be determined by engagement with cross-hub projects. 
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CS4.3 – ‘Adapt Land&Sea’ - a cross hub 
biodiversity adaptation knowledge 
platform 
  

Project type: Hub research project 

Project status: New project 
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Project description 

Project summary 

This project continues the Climate Systems Hub’s program of providing curated climate information 
and data from hub projects and other sources to support stakeholders’ decision-making and 
adaptation needs. Presently, very little information exists to assist managers of biodiversity adapt to 
climate change. At the same time, NESP projects are producing research, data and outputs that can 
be of assistance to land and sea managers responding to climate change.  

An online adaptation decision support and knowledge platform will assist biodiversity managers as 

well as provide a platform for all four NESP hubs to house outputs relevant to climate adaptation for 

biodiversity. Through information synthesis, careful curation, co-design and collaboration with NESP 

projects, project 4.3 will build a climate adaptation knowledge platform for biodiversity.  

Project description 

Key challenge to be addressed 
Climate change is going to profoundly alter the natural world, resulting in loss of species and 
ecosystems, shifts in their current distribution and the creation of novel environments. Biodiversity 
managers are no longer able to rely on business as usual and must consider options for adapting to a 
new climate. 
 
To assist in climate adaptation, biodiversity managers need robust climate change information and 
datasets that are up-to-date, trusted, readily understood and appropriate to their needs. They also 
need advice and guidance on when and how to appropriately use climate information, and when not to 
use it, but currently very little information exists to support this. 
 
An unpublished review into the state of play for online support for biodiversity climate adaptation 
developed as part of CS3.2 indicates very little support is available. Additionally, a survey conducted 
as part of the same project into the current levels of use of the platform AdaptNRM (developed by 
CSIRO and NCCARF in 2014 for the Australian NRM sector) found that around half of survey 
respondents were not using the site because they did not know of its existence or because they found 
the information to be outdated. This project will fill the gap identified by the state of play report by 
developing a cross-hub adaptation knowledge platform for biodiversity managers that brings together 
and curates options, guidance and research outcomes for biodiversity climate adaptation from across 
all four NESP hubs and other relevant Australian research. 
 
Approach 
A three-phase approach has been adopted for this project. Phase one is the initiation phase and 
involves gathering background information and engaging with end-users and content producers to 
inform platform content. Phase two is the build phase and involves the specifics of the platform 
development including a user-needs analysis, writing content and determining site hosting 
arrangements. Phase three is the launch, test, and dissemination phase. 
 

Phase 1 – initiate (January – December 2024) 

 
The initiation phase will build on the state of play report produced as part of project CS3.2. The state 
of play report outlines current adaptation support tools already available for biodiversity managers, 
summarises conservation governance arrangements, identifies gaps and opportunities and presents a 
generic adaptation planning framework.  
 
At this stage of the project, networks will be forged with biodiversity managers across Australia and 
potential case studies highlighting biodiversity adaptation will be collected.  
 
Phase 2 – build (July 2024 – June 2026) 
 
As part of the build phase, a user-needs analysis will be undertaken to best shape platform content. 
The user-needs analysis will be both a series of face-to-face workshops held across Australia. These 
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may be followed by on-line workshops, to be determined by demand. First Nations groups will be 
invited to participate in these workshops in order to capture the opinions, wisdom and world views of 
Traditional Owners. Additional workshops or engagement conducted in culturally safe ways (for 
example yarning circles) may occur with Traditional Owners however this will be guided by their 
requirements and wishes for engagement. 
 
A web development plan will be developed, outlining site hosting arrangements, plans for site 
longevity, a site map and sketch of site content. As part of this development plan, site hosting 
arrangements will be negotiated that determine how the site will be maintained beyond the life of 
NESP2. At this point in time, we are proposing that site hosting arrangements will result in a 
commitment to a minimum five-year site lifespan. Potential to increase the lifespan will be dependent 
on funding opportunities and public interest. The minimum of 5 years acknowledges that at longer 
timeframes information becomes stale without ongoing active development beyond the lifespan of the 
project. Lessons learned from the project, including aspects of web development, will be captured in a 
final report and scientific papers. 
 
Phase 3 – launch and test (July 2025 – December 2026) 
 
Phase 3 will see the site launched, ideally with a beta version at the Climate Adaptation conference in 
2025. A communications plan will be developed to most successfully promote the site. Following the 
launch of the beta version, detailed user-testing and feedback surveys will be conducted to assist in 
improving site content and functionality. 
 

1. Research links 
This project will foster direct links between many NESP projects as it provides a repository for curated 
and tailored research outputs.  
 
Drawing from the work of CS2.1 Enabling best practice climate adaption, this project will incorporate 
findings to improve biodiversity adaptation outcomes. Working closely with project CS4.2 Synthesis, 
communication, and data: Tailored information for stakeholders and hub Knowledge Brokers, 
synthesized and curated climate information will be a core feature of ConservationAdapt.  
Project CS2.7 Climate-effective management for threatened species and protected places is 
developing an Adaptation Catalogue for Conservation. This database of adaptation options for 
threatened species will sit on the ConservationAdapt platform. The project will look at leveraging off 
the content of the adaptation catalogue, providing data visualisation or other curated content for 
biodiversity managers. Regional climate information produced by project CS2.5 Regional climate 
change guidance for local action can contribute to relevant regional platform content. 
 
Several projects from the Resilient Landscapes Hub are producing content relevant for featuring on 
Adapt Land&Sea. This includes the completed project Using integrated data analysis to assess 
regional transferability. The outputs of this project offer good material to be curated and presented in 
an accessible location for biodiversity managers.  
 
This project will also work closely with Resilient Landscape’s project Climate-resilient landscapes: an 
adaptation case study from NSW’s Northern Rivers region, where there will be considerable leverage 
opportunities.  
 
Other new projects within the Resilient Landscapes Hub also have potential to collaborate with Adapt 
Land&Sea. These include a project with Bush Heritage Australia on conservation innovation, 
adaptation planning for the Northern Rivers region, species impacts of heat stress, wet season 
burning in Kakadu and the identification of fire refugia in the Blue Mountains and Wet Tropics. 
 
The Marine and Coastal Hub project 4.4 An Indigenous-led approach to advance health and wellbeing 
of Tebrakunna Country, Coastal Plains nation, north-east Tasmania is an Indigenous co-lead project 
with the Milythina Tiakana Warana Aboriginal Corporation. Existing partnerships already exist between 
Adapt Land&Sea and MaC 4.4 and these relationships will be further developed to incorporate outputs 
from Mac4.4 into Adapt Land&Sea were supported by the Aboriginal community. 
Additional research links will be developed with other hubs and external researchers and biodiversity 
managers as the project proceeds. 
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2. Application of research to inform on-ground decision makers 
The principal output will be the Adapt Land&Sea web platform. As per the hub Data management 
strategy, the Adapt Land&Sea platform will be hosted on a freely accessible, high-profile site that is 
not dependent on NESP2 funding. 
 
Adapt Land&Sea will present tailored information outputs from NESP researchers and the wider 
Australian research community to on-ground biodiversity decision makers, and present step-by-step 
guidance on adaptation planning written in plain English. Adapt Land&Sea will include a range of 
products that assist managers and policy makers with climate adaptation for biodiversity conservation. 
We will work with users and experts to identify content needs. Likely content will include: 

• A generic adaptation framework 

• Decision support approaches 

• Case studies 

• Information sheets and links to other relevant information sources  

• Curated climate and biodiversity data visualisation  

•  Adaptation Catalogue for Conservation (CS2.7).  
 
This project will not be creating new data, rather the intent is to curate and increase the accessibility of 
information and data that already exists. Clear guideposts to other useful and authoritative platforms 
such as AdaptNRM, the Canute Sea Level Rise Calculator and Climate Change in Australia will be 
presented. 

 

Is this a cross-hub project? 

The Climate Systems Hub will lead the scoping and development of this cross-hub conservation 

adaptation knowledge platform.  

All hubs have committed support to the project through contribution to a working group, sharing 

information and materials and contributing to knowledge brokering. 

It is expected all hubs will participate in the Working Group, develop and write content and as 

appropriate contribute data for visualisation components. 

Does this project contribute to a cross-cutting initiative? 

This project delivers to all four outcomes of the climate adaptation initiative: 

• Climate change adaptation focused research and outputs are produced across the NESP 

hubs 

• Strong end-user capacity, uptake and application of evidence-based climate systems research 

and adaptation information  

• Decision support tools are delivered that enable application of climate change adaptation on 

the ground  

• Adaptation decision-makers, adaptation researchers and climate scientists are supported to 

share learnings and build relationships. 

 
It delivers to the Threatened and Migratory Species and Threatened Ecological Communities Initiative 
outcome:  

  
• Policy, investment and on-ground action to halt the loss of and recover Australia’s threatened 

and migratory species and threatened ecological communities is better informed by scientific 
and Indigenous knowledges.  

  
It does this through delivering accessible information to support management approaches that reduce 
risks from climate change.  
  
It delivers to the Protected Places Management Initiative outcome 2:  
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• Improving the governance of Australia’s protected areas by identifying effective interventions 
and approaches to management and highlighting opportunities to develop complementary 
approaches between programs and across land sea/nexus.  

 
The project will be carried out and led by the Climate Systems Hub. 
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Pathway to impact 

Outcomes 

The central outcome of this project is improved ability for biodiversity managers to strengthen their capability to 

adapt to climate change. The project offers a platform to disseminate and operationalise relevant NESP2 

content produced across various projects.  

Co-design will be a central feature in the development of the platform. A user-needs analysis will ensure 

awareness amongst key stakeholders, providing opportunity for end-users to shape content, leading to an end 

user-focused outcome that results in an increase in the number of biodiversity managers considering climate 

risk and adaptation options.  

 

Research-user Engagement and 
communication   
  

Impact on management 
action  
  

Outputs  
   

Conservation, 
biodiversity, protected 
places and land 
managers  

Co-design, scoping and 
needs analysis for delivery of 
synthesised and curated 
biodiversity adaptation 
platform.  

Engagement with end-users 
in guiding development of 
conservation adaptation 
knowledge platform.  

Access to synthesised 
guidance on approaches to 
adaptation in conservation 
management and evolving 
community of practice.  

Biodiversity adaptation 
knowledge platform with 
step-by-step guidance on 
adaptation planning  
 

DCCEEW: National 
Adaptation Policy 
Office, Parks 
Australia, Wetlands 
Section, World and 
National Heritage 
Branch  
 

Co-design of outputs with 
stakeholders and relevant 
hub projects, particularly 
CS4.1 and CS 2.7 

Detailed robust information is 
currently lacking, impeding 
climate adaptation planning 

Co-designed information and 
data products will assist more 
robust decision-making and 
on-ground management 
actions  

Biodiversity adaptation 
knowledge platform with 
step-by-step guidance on 
adaptation planning 
 

Catchment 
Management 
Authorities/ NRM 
bodies/ Conservation 
NGOs 

Co-design of outputs with 
stakeholders and relevant 
Climate Systems Hub 
projects, particularly CS2.7  

Co-designed information and 
data products will assist more 
robust decision-making and 
on-ground management 
actions 

Biodiversity adaptation 
knowledge platform with 
step-by-step guidance on 
adaptation planning  

Case studies of adaptation 
options 

All stakeholders  Identification of topics 
through ongoing co-design 
activities among 
stakeholders.  

Co-designed information and 
data products will assist more 
robust decision-making and 
on-ground management 
actions  

Biodiversity adaptation 
knowledge platform with 
step-by-step guidance on 
adaptation planning   

Information sheets and case 
studies 
 

First Nations peoples Work with the hub’s 
Indigenous Facilitator and 
project CS4.1 team to identify 
opportunities to collaborate. 

Build confidence in Indigenous 
communities to understand 
climate risks and undertake 
adaptation planning. 

Improve access to information 
for First Nations peoples 

Biodiversity adaptation 
knowledge platform 
 

Additional outputs  

• Publication of research reports and submission of peer reviewed academic journal articles 

• Presentations at scientific conferences, workshops and events for public engagement  
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Indigenous consultation and engagement 

Which updated Three-
category approach the 
project meets 

 Communicate (3) 

 

☒ 

 Co-design (2) 

 

☐ 

Indigenous led (1) 

 

☐ 

 

This project is a category 3 project under the updated NESP 3 category approach. Direct 
collaboration and co-design of outputs will be facilitated through the Indigenous Facilitator and 
projects CS4.1 and MaC4.4.  

Aligned to the Indigenous partnership principles, this project will strengthen relationships but also 

foster positive Indigenous engagements. These engagements will allow for trust, transparency and 

respect to be strengthened over time. The adoption of these approaches through the project lifecycle 

will ensure co-investment is attained, which will be measured through the monitoring and evaluation 

framework and process.     

Underpinned by Indigenous people having the right to their Indigenous Cultural and Intellectual 
Property, Free, Prior and Informed Consent ensures ethical research guidelines are adhered to during 
engagements. 
 
The incorporation of the Communication, Co-Design and Indigenous led categories (updated 3 
category approach) during the engagements will optimise the project outcomes and outputs thus 
allowing for project success to be achieved.  
 

Representation from the National First Peoples Platform on Climate Change (NFPPCC) to a user 
advisory group will provide opportunities for input from Indigenous people on needs or options for 
biodiversity adaptation in caring for Country and the co-development of case studies and other 
platform content. Representation from other Traditional Owners to a user advisory group will also be 
sought. Any content developed from work undertaken with Traditional Owners will respect rights to 
Indigenous Cultural and Intellectual Property and adhere to the Climate Systems Hub Indigenous 
Partnerships Strategy. 
 
The project will explore building non-web based culturally appropriate products that can be used by 
Traditional Owners in remote areas that may suffer from poor internet connectivity. 
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Project milestones 

Milestones  Due date Responsible person 

Milestone 1 – Signing of contract between 
hub lead and research organisations 

1 February 2024 Simon Marsland 

Milestone 2 – Establish any governance 
arrangements, cultural governance 
arrangements, partnerships and finalise a 
detailed project plan.  

30 March 2024 Jenny Styger, Sarah Boulter 

Milestone 4 – Submission of quarterly project 
progress reports  

30 Mar, 30 Jun, 30 
Sep each year 

Jenny Styger 

Milestone 5 – Working group meets at least 
three times per year 

Each year Jenny Styger 

Milestone 6 – User needs workshops and 
survey 

30 June 2024 Jenny Styger, Knowledge Brokers, 
TBC 

Milestone 8 – Web development plan finalised 30 June 2024 Jenny Styger, TBC 

Milestone 9 – Finalise hosting and site build 
arrangements 

31 October 2024 Jenny Styger, Sarah Boulter 

Milestone 10 – Finalise written content for 
platform 

31 March 2025 Jenny Styger, TBC 

Milestone 7 – Gather case studies and other 
content 

31 March 2025 Jenny Styger, TBC 

Milestone 11 – Finalise communications plan 
for promotion  

1 March 2025 Jenny Styger, TBC 

Milestone 12 – Launch beta version of site To coincide with 
Climate Adaptation 
conference, approx. 
July 2025 

Jenny Styger, Sarah Boulter 

Milestone 13 – Collect and collate end-user 
feedback, make site improvements 

30 March 2026 Jenny Styger 

Milestone 14 – Final launch 2026 Jenny Styger, Sarah Boulter 
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Data and information management 
The project will adhere to the NESP Data and information guidelines to ensure all outputs of the 
project meet the FAIR data principles – Findable, Accessible, Interoperable, and Reusable. 
The NESP data and information guidelines and the Climate Systems Hub Data Management Strategy 
details the fundamental approach to data management and the many aspects projects need to take 
into account. The hub’s Data Wrangler will provide any guidance needed by the project lead and the 
project’s data custodians.  

FAIR Data Principles 
While it is acknowledged that projects may not know all the details at the outset, how and where all of 
the project outputs will be made freely and openly available needs to be considered. Different types of 
data and information will require different approaches. The principles of the Data Management 
Strategy on how different data types will be managed are summarised in the following table.  

 

Project output  Data management and accessibility  

All data/information products •       Research data and outputs will be well-documented according to 
accepted and trusted standards. A key requirement for all research 
products generated by the hub research will be following metadata 
standards based on accepted best practice 

•       Data will be made publicly available whenever legally, ethically and 
contractually possible, under an open licence policy except in particular 
cases. A record of these exceptions will be kept, and exceptions 
reported regularly to the Department 

•       Data and other research output will be stored in repositories that 
are accessible to end-users and other researchers, with the choice of 
repository based on practicalities of the data and its likely use, and 
stored in such a way as to endure and remain FAIR well beyond the life 
of the project 

•       The project will develop its own data management plan, with 
identified data custodians responsible for managing the data 

•       The nature of research outputs, their formats and repositories, will 
be developed through a co-design process involving stakeholders and 
end-users to ensure data meet their requirements and are fit-for-
purpose, and will evolve through ongoing consultation 

•       Research outputs and data will be accompanied by documentation 
providing guidance to users on how best to make use of the data 

•       The hub will maintain a metadata catalogue of all research data, 
and all metadata will be published on other public metadata catalogues 

•       Outputs such as websites will follow the Web Content Accessibility 
Guidelines (WCAG), and include an accessibility statement. 

ACCESS model simulation results •       All simulation results contributing to CMIP6 will be submitted to the 
Earth Systems Grid Federation (ESGF), where data are freely available 
to all interested parties. 

Scientific publications and reports •       Publications and reports will be made available through the Climate 
Systems Hub website and/or appropriate peer-reviewed scientific 
journals. 

Application ready data sets 

  

•       To be published in public repositories. 

•       Data services made available to enable ingestion into end-user 
models and decision-support tools. 

End-user products •       Published in appropriate medium such as print or a scientific 
journal. 

•       Captured in metadata catalogues. 

•       A copy will be stored on the hub website for public access. 

Raw research data •       Stored on infrastructure where generated and where they can be 
shared with other researchers. 

https://www.awe.gov.au/sites/default/files/env/pages/2f561690-b47e-4bf2-b028-d18739b3486f/files/nesp-data-and-information-guidelines.pdf
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Location of research 
The table below describes the scale at which the project will be working, and the location/s where the 
majority of the project research will be conducted. 

At which spatial 
scale is the 
project working 

National 

☒ 

Regional 

☒ 

 Local  

☒ 

Location(s) – 
gazetted region 
/place name 

Australia wide. End-users will be engaged from across Australia with the project team 
delivering face-to-face workshops in every mainland state and territory and Tasmania. 
Traditional Owners will be included in the workshop invitations, however additional 
engagement with Traditional Owner groups may occur and will be led by the needs of 
different Traditional Owner groups. Other.activities will include desktop analysis 
conducted across various offices including Canberra and Hobart. 

Aboriginal or 
Torres Strait 
Islander nation or 
traditional place 
name(s) 

Current project members work on Ngunnawal country and Muwinina country, but the 
location of future work will be determined by engagement with cross-hub projects. 
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CS2.1 – Enabling best practice adaptation  

Project type: 

• Hub research project 

Project status: 

• Existing project  

Cross-cutting initiative: 

Is the project part of a cross-cutting 
initiative? 

 

Yes 

Adaptation Initiative 

Project start date: 01/07/2022 Project end date: 31/12/2025 

Total project budget: $1,165,087 (GST 
exclusive) 

For multi-year projects, list funding per year.  

NESP funding:  

2023 $176,094 (GST exclusive) 

2024 $181,094 (GST exclusive) 

2025 $180,232 (GST exclusive) 

Co-contributions (cash and in-kind):  

2023 $241,742 (GST exclusive) 

2024 $211,342 (GST exclusive) 

2025 $174,583 (GST exclusive) 

 

Project leader details: Name:  
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Project description 

Project summary 

To improve success in adapting to climate change, we need to understand what works and what 
doesn’t. This project looks at synthesising progress in adaptation planning and practice in Australia by 
collating and analysing a broad set of examples. By analysing what has worked, we plan to develop a 
set of principles to help governments, conservation managers and communities undertake best 
practice adaptation. By partnering with on-ground practitioners we will work to test and improve our 
approach. At its conclusion, this project will publish a guide to improved approaches or new 
approaches for best practice adaptation, including case studies demonstrating how these work in 
action. 

Project description 

This project is seeking an extension of 1 year due to the later than anticipated onboarding of the 
postdoctoral fellow whose role is key driver of the project work. 
 
The climate is changing, and adaptation to avoid or reduce the risks of climate change to the well-
being and prosperity of all Australians is undeniably necessary. Over the past decade, increasing 
numbers of government and private organisations have considered their future climate risk and 
undertaken planning for, and implementation of, adaptation actions. Yet despite this proliferation of 
adaptation processes, there has been no quantification of how much adaptation planning or action is 
actually underway in Australia and where and in what sectors it has transpired - nor has there been 
any attempt to learn from these processes to inform best practice. In this context, through engagement 
with stakeholders at all levels of government, community and industry over the past 15 years, we have 
repeatedly heard 3 clear questions: 

• Is adaptation progressing in Australia?  

• What does best practice adaptation look like?  

• How can we move beyond planning to implementation? 
 

These questions remain despite a decade of investment in research on climate change adaptation in 
the form of the National Climate Change Adaptation Research Facility (2008-2017) and the CSIRO 
Climate Adaptation Flagship (2007-2014). These investments helped catalyse adaptation processes 
across Australia – but they have yet to be systematically recorded and analysed for the purposes of 
learning about best practice. It is unclear, therefore, how prevalent the application of approaches to 
adaptation is, including the ISO31000 risk assessment standards, Climate Compass, C-CAD, and 
adaptation pathways, and how effective these and other approaches have been.   
In response to the key questions posed by stakeholders, capitalising on the expansion of adaptation 
practices across Australia, and working closely with stakeholders throughout, this project therefore 
seeks to explain what enables ‘best practice’ adaptation in Australia. It will do this by: 

i. Evaluating progress in the implementation of adaptation in Australia  
ii. Developing a framework to evaluate adaptation best practices 
iii. Identifying the enablers of adaptation best practices  
iv. Developing and testing an approach to enabling best practice adaptation. 

 
While the findings will target guidance at on-ground implementation, we will work with policy-makers to 
understand the levers that might be required to support successful implementation on the ground. 

 
The project will proceed in the following stages: 

1. Project governance: Key stakeholders will be engaged to help guide and steer the 
project. We will seek to engage the national Adaptation Working Group (AWG) in this role 
rather than establishing a new steering committee. Their role will include co-design of the 
project plan, building connections to existing adaptation activities and implementers, co-
development of project outputs, and evaluation of the project outputs (complete in year 1, end 
of quarter 1). 
2. Framework to assess best practice: Drawing on the literature and advice from the 
project governance team, we will develop a framework to assess adaptation good practice 
(complete in year 1, end of quarter 2). 

https://www.awe.gov.au/science-research/climate-change/adaptation/publications/climate-compass-climate-risk-management-framework
https://coastadapt.com.au/coastal-climate-adaptation-decision-support-c-cads
https://coastadapt.com.au/pathways-approach
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3. New database of adaptation activities: Identifying and recording adaptation processes 
from around Australia at a variety of scales (for example local council, property, region), this 
work will establish a publicly available database that can inform future research. This is also a 
means to establish the ‘population’ of processes that we will draw on to identify good practice 
and enablers of adaptation (complete by year 2, end of quarter 2). 
4. Draft an approach to activate enablers: Using the database, we will identify cases for 
further investigation to better understand enablers of adaptation progress. We will identify key 
examples to undertake qualitative investigations (for example, analysis of documents and 
semi-structured interviews with key actors and stakeholders) to develop a deeper 
understanding of the characteristics of best practices and what enables them, and thus 
develop an approach to activate enablers based on our analysis (complete by year 2, end of 
quarter 4). 
5. Apply and test enablers: Working with the AWG, we will identify partners to work with 
to test and refine the approach to enabler best practice adaptation - where possible through 
engagement with emerging adaptation initiatives, and where not through simulated processes. 
Case studies are likely to engage local governments, Indigenous communities or remote rural 
communities (complete by year 3, end of quarter 1). 
6. Publish and disseminate: We will finalise guidance and disseminate and support its 
roll-out through hub communication channels and partners. We will also publish case studies 
through-out the project, that demonstrate and support applying the approach (complete by 
year 3, end of quarter 2). 
 

Key to developing and trialling the effectiveness of identified adaptation enablers will be applying and 
testing real-world applications. Test cases will be identified with the project governance team and will 
be dependent on finding opportunities to work with communities or managers at different stages of 
their adaptation planning process. Failing this, we can conduct exercises with partners to simulate and 
test the feasibility of findings about enablers of best practice adaptation. We will seek to engage a 
diversity of test cases from different sectors and at different stages of planning. 
 
There has been a strong tendency in research on climate change adaptation to explain how 
adaptation faces barriers, and may be limited or indeed maladaptive, rather than how it can be 
enabled and effective. Studies of best practice adaptation are rare, indeed there are no robust criteria 
for determining the characteristics of ‘best practice adaptation’, nor are there any satisfactory 
explanations of how best practice adaptation can be enabled. We therefore seek to transform 
research on adaptation by pushing the frontiers of knowledge about success. 
 
This project underpins the work of the Climate Adaptation Initiative. It provides a cross-sector 
advancement in developing good practice in adaptation. We expect learnings from this project to 
inform the development of adaptation approaches and case studies for conservation management 
(Project CS2.7, other hubs), Indigenous led adaptation (Projects CS2.3 & CS2.4), and local 
government applications (for example, Sustainable Communities and Waste Hub SCAW Hub Theme 
1). In addition, guidance and case studies will be used in Project CS2.2 to support decision-making 
approaches. 
 
The project is designed to provide tangible actions that are demonstrated to increase the effectiveness 
of adaptation planning and implementation. Decision-makers will be provided with tools or guidance to 
apply targeted levers to improve adaptation success identified as best practice. 
 
This project contributes to the Climate Adaptation Initiative and is led by the Climate Systems Hub. 
The outcomes will be applicable across a range of sectors and will underpin the initiative’s activities in 
other research projects, synthesis and communication and supporting a community of practice. 
 

Is this a cross-hub project? 
No. 
We will however look for opportunities to build opportunities with other hubs to identify test cases. 

Does this project contribute to a cross-cutting initiative? 

Yes 
This project contributes to the Climate Adaptation Initiative, and in particular delivers: 
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• climate change adaptation focused research, focussed specifically on how adaptation is 
delivered and good practice enabled (KA1) 

• increase the effectiveness of decision support approaches and tools (e.g. risk management 
frameworks) through understanding what delivers good practice adaptation (KA3) 

• support the delivery of learnings through case studies of adaptation practice (KA4). 
 

The project will be carried out and led by the Climate Systems Hub. We will explore options to work 
with place-based projects in our partner hubs. These will be determined through engagement with the 
hubs and their stakeholders to identify options. 
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Pathway to impact 

Outcomes 

Improved implementation and efficiency of best practice adaptation across a range of sectors. Key principles of 
what constitutes best practice and the levers that enable achieving best practice will be identified through 
literature review, case studies and test cases. These will be shared with key stakeholders to encourage 
uptake. 

 

 

Research-user Engagement and 
communication  

Impact on management 
action 

Outputs 

Adaptation 
Working Group 

Enlisted to operate as the 
project advisory/steering 
body 

Regular meetings (2 or 
more per year) will allow 
briefing and engagement. 
Out-of-session consultation 
will be negotiated to help 
co-design and co-deliver 
the project 

 

Research findings will be 
incorporated in jurisdictional 
guidance and information 
(for example, AdaptNSW 
platform) 

National database of 
adaptation activities 

Published case studies 
describing the outcome 
and experience of test 
cases 

Guidance materials and 
framework to apply and 
activate adaptation 
enablers 

National 
Adaptation Policy 
Office (NAPO), 
DCCEEW 

Engage as secretariat of 
AWG 

Regular meetings to update 
and engage on progress 

Database of adaptation to 
inform the development of 
Monitoring and Evaluation of 
the National Climate 
Resilience and Adaptation 
Strategy (NCRAS) 

Findings inform revision of 
NCRAS and implementation 
strategy 

National database of 
adaptation activities 

Published case studies 
describing the outcome 
and experience of test 
cases 

Guidance materials and 
framework to apply and 
activate adaptation 
enablers 

 

Climate Risks and 
Impacts, DCCEEW 

Regular meetings to update 
and engage on progress 

Engage with National 
Climate Risk Assessment 
as requested 

Database of adaptation to 
inform the National Climate 
Risk Assessment 

National database of 
adaptation activities 

 

Australian Climate 
Service (ACS) 

Potential additional 
investment fast-tracking 
database development 

Provide update on 
database progress and 
publication as needed 

Information developed 
through the project feeds 
directly into the National 
Climate Risk Assessment 

National database of 
adaptation activities 

Summary 
information/report 

CJ CoP CS Participate and facilitate 
stakeholder engagement 

Regular meetings to update 
and engage on progress 

Research findings will be 
incorporated in jurisdictional 
guidance and information 

Guidance used in 
formulating climate 
information at state basis 

National database of 
adaptation activities 

Published case studies 
describing the outcome 
and experience of test 
cases 

Guidance materials and 
framework to apply and 
activate adaptation 
enablers 
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Research-user Engagement and 
communication  

Impact on management 
action 

Outputs 

Local governments 
and state 
associations (such 
as NSWLGA) 

Workshop participation, 
stakeholder engagement 

Database of adaptation to 
inform adaptation plans 

Participate in testing of 
framework and guidance 

Use guidance in 
implementing adaptation 
actions 

National database of 
adaptation activities 

Published case studies 
describing the outcome 
and experience of test 
cases 

Guidance materials and 
framework to apply and 
activate adaptation 
enablers 

Conservation 
managers and land 
managers (for 
example Parks, 
National Parks, 
Indigenous 
Protected Areas, 
World Heritage 
Properties, 
Wetlands) 

Workshop participation, 
stakeholder engagement, 
identification of case 
studies 

 

Database of adaptation to 
inform adaptation plans 

Participate in testing of 
framework and guidance 

Use guidance in 
implementing adaptation 
actions 

National database of 
adaptation activities 

Published case studies 
describing the outcome 
and experience of test 
cases 

Guidance materials and 
framework to apply and 
activate adaptation 
enablers 

Additional outputs 

• Peer reviewed paper outlining the findings of the database collation and analysis submitted 

• Peer reviewed paper outlining the findings of test cases submitted 
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Indigenous consultation and engagement 
 

Which updated Three-
category approach the 
project meets 

 Communicate (3) 

 

☒ 

 Co-design (2) 

 

☐ 

Indigenous led (1) 

 

☐ 

 

Aligned to the Indigenous strategy and adhering to the partnership objective principles, these will strengthen 
relationships but also foster positive Indigenous engagements. These engagements will allow for trust, 
transparency and respect to be strengthened over time. The adoption of these approaches through the project 
lifecycle will ensure co-investment is attained, which will be measured through the monitoring and evaluation 
framework & process. 
 
Underpinned by Indigenous people having the right to their Indigenous Cultural and Intellectual Property, and 
Free, Prior and Informed Consent ensures that’s ethical research guidelines are adhered to during engagements. 
The incorporation of the Communication, Co-Design and Indigenous led (updated 3 category approach) during 
the engagements will optimise the project outcomes and outputs, thus allowing for project success to be 
achieved. Whilst communicating with the National First People’s Platform on Climate Change, this group have 
called for collaboration with climate scientists, requesting (but not limited to) future projections of seasonal 
patterns, currently impacting natural indicators, and other information to supplement Indigenous knowledge 
systems. 
 
The scientific field work conducted through the various communities will provide the valuable data for Indigenous 
people, thus allowing for adaptation measures to be implemented in caring for country. Incorporating the National 
First People’s Platform in elements of the co-design process will support scientists in the development of specific 
case studies. 
 
At this stage, this project is a category 3 project. In developing test cases there is an opportunity to work with 
Indigenous communities or stakeholders to implement and test the findings of the first 12 months of research. If 
this is realised, the project could move to category 2, with opportunities for co-authorship of findings and capacity 
building/training. 
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Project milestones 

Milestones  Due date Responsible person 

Milestone 1 – Establish relationship with AWG 
as the project steering committee, revise 
project plan 

30 Sep 2022 Sarah Boulter 

Milestone 2 – Submission of project progress 
report 

30 Aug 2022 Sarah Boulter 

 

Milestone 3 – Development of a framework to 
assess adaptation best practice, submit 
quarterly progress report 

30 Dec 2023 Tia Brullo 

Milestone 4 – First draft of database of 
adaptation activities, submit quarterly 
progress report 

30 Dec 2023 Tia Brullo/Sarah Boulter 

 

Milestone 5 – Draft of an approach to activate 
enablers of best practice adaptation, submit 
quarterly progress report 

30 Jun 2023 Tia Brullo 

 

Milestone 6 – Submit quarterly progress 
report 

30 Sep 2023, 30 Dec 
2023, 30 Mar 2024, 
30 Jun 2024, 30 Sep 
2024, 30 Dec 2024 

Sarah Boulter 

 

Milestone 7 - Apply and test approach to 
activate enablers, submit quarterly progress 
report 

30 Jun 2024 Tia Brullo 

Milestone 8 – Publish and disseminate 
findings, including case studies, guidance 
materials, and project summary/synthesis 
report 

30 Dec 2025 Sarah Boulter 
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Data and information management 
The project will develop a data management plan that details the approach that will be taken to ensure 
all outputs of the project meet the FAIR data principles – Findable, Accessible, Interoperable, and 
Reusable. It will serve as a record of all datasets and other information used as inputs and outputs for 
the project, including any models and code/software. The plan will ensure consideration has been 
given to how the data associated with the project will be managed and that appropriate resources are 
devoted to data management. 
 
The NESP data and information guidelines and Climate Systems Hub Data Management Strategy 
details the fundamental approach to data management and the many aspects projects need to take 
into account. The data wrangler will provide any guidance needed by the project lead and the project’s 
data custodians. The data management plan is a living document, to be revised and updated as the 
project evolves, and outputs are identified through co-design process and generated by the project. 

FAIR Data Principles 
While it is acknowledged that projects may not know all the details at the outset, how and where all of 
the project outputs will be made freely and openly available needs to be considered. Different types of 
data and information will require different approaches. The principles of the Data Management 
Strategy on how different data types will be managed are summarised in the following table.  

 

Project output  Data management and accessibility  

All data/information products Research data and outputs will be well-documented according to 
accepted and trusted standards. A key requirement for all 
research products generated by the hub research will be 
following metadata standards based on accepted best practice 

Data will be made publicly available whenever legally, ethically 
and contractually possible, under an open licence policy except 
in particular cases. A record of these exceptions will be kept, and 
exceptions reported regularly to the Department 

Data and other research output will be stored in repositories that 
are accessible to end-users and other researchers, with the 
choice of repository based on practicalities of the data and its 
likely use, and stored in such a way as to endure and remain 
FAIR well beyond the life of the project 

The project will develop its own data management plan, with 
identified data custodians responsible for managing the data 

The nature of research outputs, their formats and repositories, 
will be developed through a co-design process involving 
stakeholders and end-users to ensure data meet their 
requirements and are fit-for-purpose, and will evolve through 
ongoing consultation 

Research outputs and data will be accompanied by 
documentation providing guidance to users on how best to make 
use of the data 

The hub will maintain a metadata catalogue of all research data, 
and all metadata will be published on other public metadata 
catalogues 

Outputs such as websites will follow the Web Content 
Accessibility Guidelines (WCAG), and include an accessibility 
statement. 

ACCESS model simulation results All simulation results contributing to CMIP6 will be submitted to 
the Earth Systems Grid Federation (ESGF), where data are 
freely available to all interested parties. 

https://www.awe.gov.au/sites/default/files/env/pages/2f561690-b47e-4bf2-b028-d18739b3486f/files/nesp-data-and-information-guidelines.pdf
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Project output  Data management and accessibility  

Scientific publications and reports Publications and reports will be made available through the CS 
hub website and/or appropriate peer-reviewed scientific journals. 

Application ready data sets To be published in public repositories. 

Data services made available to enable ingestion into end-user 
models and decision-support tools. 

End-user products Published in appropriate medium such as print or a scientific 
journal. 

Captured in metadata catalogues. 

A copy will be stored on the hub website for public access. 

Raw research data Stored on infrastructure where generated and where they can be 
shared with other researchers. 
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Location of research 
The table below describes the scale at which the project will be working, and the location/s where the 
majority of the project research will be conducted. 
Most activities will be desktop analysis conducted across various offices across Australian states, 
territories and capital cities such as Canberra, Hobart and Melbourne. 
During the course of the project, in-the-field activities will be performed (COVID dependent) in the 
following locations:    
Year 1: Melbourne and Canberra 
Years 2-3: To de determined in consultation with stakeholders. 
 

At which spatial 
scale is the 
project working 

National 

☒ 

Regional 

☐ 

 Local  

☐ 

Location(s) – 
gazetted region 
/place name 

Canberra, Hobart and Melbourne 

Aboriginal or 
Torres Strait 
Islander nation or 
traditional place 
name(s) 

Ngunnawal Country, Nipaluna, Naarm 
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CS2.4 – Indigenous-led climate change 
knowledge and response: Indigenous 
perspectives on risk  

Project type: Hub research project 

•  

Project status:  

• Existing project  

Cross-cutting initiative: 

Is the project part of a cross-cutting 
initiative? 

 

Yes 

Climate Adaptation Initiative 

Protected Places Management initiative 

Project start date: 01/07/2022 Project end date: 31/12/2024  

Total project budget: $401,937 (GST 
exclusive) 
For hub research project or emerging 
priority project, use this row. 

For multi-year projects, list funding per year.  

NESP funding: 

2022 $41,850 (GST exclusive) 

2023 $118,177 (GST exclusive) 

2024 50,000 (GST exclusive) 

Co-contributions (cash and in-kind):   

2022 $37,112 (GST exclusive) 

2023 $104,798 (GST exclusive) 

2024 $50,000 (GST exclusive) 

 

Project leader details: 
List all project co-leads 

Name:  
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Project description 

Project summary 

Perceptions of climate change and risk are informed by cultural worldviews that influence the 

opportunities and acceptability of climate adaptation responses. This project fosters from Indigenous-

led approaches to research collaboration that tailor climate science information to enable risk 

reduction responses tailored to Indigenous perceptions of risk. Under the leadership of Malgana 

Traditional Owners, this project will test participatory mapping, seasonal calendars and cascading 

consequence diagrams as knowledge sharing tools to build adaptive capacities for Indigenous-led 

climate adaptation planning.   

Project description 

This project is seeking an extension of 1 year due to project delays associated with the reformation of 
the Malgana Aboriginal Corporation, and associated delays in forging relationships with Elders and 
Indigenous rangers. 
 
The project partners with Malgana Traditional Owners of the Shark Bay World Heritage Area who seek 
to be active partners in adaptation planning against the current and projected threats of climate 
change in the World Heritage Area (see Shark Bay 2020 conservation Outlook Assessment). This 
project concludes the research and co-design partnership established with the Malgana Traditional 
Owners in the previous NESP Earth Systems and Climate Change and Marine Biodiversity hubs 
project. In the first (2021-22) research plan of the Climate Systems Hub (the hub), project co-design 
with Malgana Traditional Owners were established for the next phase of the project.  
 
This next phase of the project, in alignment with the hub strategic priorities, now plans a conclusion 
and exit from hub support. During a co-research workshop held in early 2020, and in collaboration 
discussions in early 2022, Malgana Traditional Owners prioritised participatory mapping and seasonal 
calendars as knowledge sharing tools to engage across their own knowledge and climate science 
about risk. 
 
Malgana Traditional Owners worked with a cascading consequence diagram at the National First 
Peoples Gathering on Climate Change and seek to further engage this approach through collaboration 
with relevant climate scientists. Together these tools and the engagement with climate scientists at the 
on-Country workshops will enable Malgana Traditional Owners to conclude the first part of Indigenous-
led adaptation planning, understanding values, impacts, vulnerabilities through their Indigenous lens 
on risk, and be well-placed to proceed to the identification of actions and to create a climate 
adaptation plan, with support from other hub projects.  
 
The results of this project will provide a critical foundation for the recognition and inclusion of cultural 
heritage values of Malgana People in climate change adaptation planning for the Shark Bay World 
Heritage Area. Connections with CS2.3 (Understanding and Connecting Parallel Climate Knowledge 
of Western Systems and Ancient Lore) will ensure learnings across hub projects will improve the 
practice of two-way knowledge sharing. 
 
Significance of the Indigenous-led research and what problem the project seeks to address  
Perceptions of climate change and risk are informed by social and cultural worldviews, and influence 
the opportunities, feasibility and acceptability of climate adaptation responses. Indigenous peoples 
bring a particular perspective of climate risk related to their particular socio-economic, historical, 
political, cultural and environmental circumstances, and their strong perceptions that human health is 
connected to that of the environment. This results in perceptions that are often specific to communities 
and their cultures, places and regions with distinctive community values, and their resource and policy 
circumstances. 
   
Recognition of the cultural and social dimensions of vulnerability, risk and resilience is only recently 
gaining momentum and influence on the way science is interpreted and utilised. For example, 
societies respond differently to the same science information. There is a recognised need for locally-
tailored Indigenous-led approaches to climate adaptation planning.  
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The National First Peoples Gathering on Climate Change, held in Cairns in 2021, concluded climate 
change impacts demand knowledge about solutions that build on climate science and the locally-
strategic Indigenous knowledge of the multiple different challenges and opportunities facing 
Indigenous people in their local contexts. This project addresses this need through a Malgana-led 
research project focused on testing different knowledge-sharing tools. 
 
Research goal and aims 
The overall goal of the project is to pilot and test Indigenous-led knowledge-sharing tools related to 
climate risk - participatory mapping, seasonal calendars and cascading consequence diagrams - to 
improve the participation of Indigenous peoples in understanding and using climate information for 
adaptation planning. The adoption, piloting and testing of an Indigenous-led process in this project will 
ensure that: 

− the project focus is relevant and appropriate to the Malgana Traditional Owners, and their 

perceptions of climate risk;  

− the research process is governed by Malgana Traditional Owners, using the local decision-

making structures with cultural authority 

− the project addresses key risk issues more broadly for Malgana-led Indigenous land and sea 

management 

− lessons gained from testing this approach (of Indigenous-led knowledge sharing tools related 

to climate risk to improve Indigenous-led adaptation planning) can be shared with, taken up and built 

on by others. 

 
The key research question is “how, why and under what conditions does the approach of Indigenous-
led tools for two-way sharing of western and Indigenous knowledge of climate risk improve the 
participation of Indigenous peoples in understanding and using climate information for Indigenous-led 
adaptation planning?” 
 
Contributions to science and impact 
The research will contribute confirming or disconfirming evidence to current ideas in the scientific 
literature, including that: 

• Decolonisation narratives are vital for Indigenous participation in climate adaptation planning 

(Lyons et al. 2020) 

• Indigenous involvement in planning on-Country, monitoring and evaluating change and 

working across knowledge systems facilitate an adaptive approach to climate 

responsiveness and involves long-term adaptive engagement (Robinson et al. 2021) 

• Indigenous-led adaptation mobilise Indigenous knowledge and attend to particular value 

perspectives and strengths-based approaches that build adaptation capability (Nursey-Bray 

2018,2020, Ford et al. 2020, Sawatzy et al. 2020)  

• Innovations in adaptation planning through Aboriginal and Torres Strait Islanders work 

across western and indigenous knowledge systems and through sharing learnings from 

place-based adaptation planning and actions Morgan-Bulled D, et al. (2021)   

Innovations that support climate adaptation at multiple scales call for pluralistic and collaborative 
learning-based approaches Pereira, L. et al. (2019). Through considering these debates in the 
international scientific literature, this place-based approach drives the discussion of climate risk from 
the local institutional, environmental, cultural and social contexts to the wider global/societal influences 
that affect capacities and resources to respond to a changing climate. 
 
How the research will be undertaken, including what is in and out of scope 
The co-design project tests participatory mapping, seasonal calendars and cascading consequence 
diagrams as knowledge sharing tools to build adaptive capacities for Indigenous-led climate 
adaptation planning. 
 
Method 
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The project co-design and research protocols with Malgana Traditional Owners were established 
through previous projects. Malgana Traditional Owners prioritised participatory mapping, and seasonal 
calendars as the knowledge sharing tools for planning and engagement with climate science. Interest 
from Malgana Traditional Owners at the National First People’s Gathering on Climate Change 
(NFPGCC) has led to the addition of cascading consequence diagrams as a tool for testing in this 
project. 
 
Our collaboration focuses on the cultural dimensions of the climate change risk and response, using 
both western science to Indigenous knowledge to explore ways that the knowledge systems can 
address key vulnerabilities and asset opportunities for Malgana Peoples’ adaptation responses. 
Malgana Peoples have identified two key tools to work alongside each other as the foundation for their 
adaptation planning process, participatory mapping of Country and a seasonal calendar.  
 
Capacity development for adaptation planning will be focus on strategies that can be incorporated in 
management planning and monitoring and reporting of changes to Country through knowledge 
partnerships with western science. The knowledge sharing tools used in this project will be centre 
pieces in understanding communicating values, risks, vulnerabilities and opportunities to create new 
responses.   
 
The research will offer place-based learnings that will identify the role of western science in 
Indigenous-led adaptation planning and the conditions within which new pathways for adaptation can 
be enabled through a risk and values assessment approach that engages with questions of future 
values creation, capacity needs and enabling partnerships for climate adaptation planning. 
   
This case study will contribute a place-based adaptation narrative and learnings to the national and 
regional First Peoples dialogue on climate change, including building understanding of unique 
Malgana perspectives of risks and values, approaches to adapting science tools and methods of 
communication and western science climate findings; and enablers and barriers to planning. 
   
The learnings from the project will contribute to strengthening the DCCEEW Climate change toolkit for 
World Heritage properties in Australia and its further application for adaptation planning with other 
Indigenous groups. 

• This research will rely largely on qualitative data that will be collected through participant 

observation, documentary analysis, workshops, focus groups, interviews and specific Indigenous 

techniques known as “Indigenous yarning”.  Data will include written notes, transcripts of 

discussions, power-point summaries, and images of meetings.  

 
The research activities and outputs will be: 

1) Ethics Clearance and a collaboration agreement with Malgana Aboriginal Corporation that 

ensures mutual benefits and protection of Indigenous cultural and intellectual rights in the 

research. DCCEEW Heritage Branch endorsement to test the  Climate change toolkit for 

World Heritage properties in Australia. A project start-up fact sheet will be produced once 

these arrangements are in place.  

2) Meetings on Country with Malgana Peoples to: co-design the details of activities; share 

western science knowledge of extreme climate events, such as marine heatwaves and the 

impact of marine heatwaves on seagrass; map Country, values and the seasonal nature of 

values, explore value changes through the ‘cascading consequences’ framework. 

3) Co-build the map of Country and values on a large canvas with the use of perspex layers to 

show the multiple relationships with and knowledges of Country, concurrently create seasonal 

calendar that relates to the map and establish the Malgana protocols on publicly shared 

information based on the knowledge sharing tools.   

4) Collaborative analysis with Malgana Peoples to identify broad actions that will facilitate and 

create new values and assets under changing climate conditions 
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5) Malgana People evaluate project partnership and co-design approach 

6) Co-develop communication materials on project results and co-design approach 

Outputs include: 

• Malgana map of values of Country including associated seasonal values represented through a 

seasonal calendar 

• Report on climate related risks, values and potential management of impacts, leading to an 

understanding of vulnerabilities as the basis for future Malgana-led activities to complete their 

adaptation plan 

• Publication plan co-developed with Malgana to contribute to the scientific literature, public and 

policy documents and project presentations  

• Project factsheets and reports for Climate Systems Hub and end-user communication materials 

• On-Country meetings will include knowledge sharing about how Indigenous peoples, and 

researchers (including climate scientists) observe and create knowledge about their changing 

environment, how this affects their interaction with their environment, and their perspectives of 

risk based on their knowledges.  

Related prior research 

• This project defines an exit strategy for the co-design research initiated with the Malgana People 

in the NESP phase 1 Earth Systems and Climate Change and the Marine and Biodiversity Hub 

collaboration.   

• Connections with other initiatives are detailed in the pathway to impact include: 

 CS2.3– Understanding and Connecting Parallel Climate Knowledge of Western Systems and 

Ancient Lore – Learning across projects of challenges and opportunities of different 

approaches of working with Indigenous-centered adaptation planning –  

 Climate Systems Hub - National First Peoples Gathering on Climate Change - presentations 

by Malgana People on the co-designed case study in future gatherings  

 Marine and Coastal Hub – University of Western Australia – Seagrass research in Shark Bay 

 Climate Systems Hub - University of Tasmania - Marine Heatwave projections and cascading 

consequences framework 

 Department of Climate Change, Energy, the Environment and Water World Heritage Area Unit 

– Testing of the World Heritage Area (WHA) Tool Kit 

• The Climate Systems Hub is committed to ongoing co-design through the life of the program (link 

to document). In this project, we will facilitate meaningful, continued, and embedded co-design 

between researchers, practitioners, data-users, and decision-makers to establish collaborative 

partnerships, and to ensure that our science directly informs decisions, policies, and adaptation 

responses. In the first 6 months of the project, we will work closely with the Knowledge Broking 

team to:   

• identify specific stakeholder, and their roles  

• establish targeted engagement, with relevant end-users (such as researchers working with 

state and territory-embedded professionals to tailor outputs and products suited to specific 

user groups and decision-makers)  

• co-design a detailed project plan that includes outputs tailored to needs as required.    
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Is this a cross-hub project? 
Not yet, but the project team intends to engage with scientists from other hubs, such as the seagrass 
researchers from the University of Western Australia working in the Shark Bay region within the NESP 
Marine and Coastal Hub. 
 

Does this project contribute to a cross-cutting initiative? 

Yes 
This project contributes to the climate adaptation and protected places management cross-hub 
initiatives.  This project sits under the hub leading climate adaptation. The project aims to support and 
enable Indigenous-led climate adaptation based on an understanding of perspectives and Indigenous 
agency.  
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Pathway to impact 

Outcomes 

First Nation Peoples of Australia are demonstrating through Indigenous-led forums such as the National First 
Peoples Gathering on Climate Change and the 2021 State of Environment (SoE) reporting – DCCEEW – 
including a chapter led by Indigenous co-authors the overwhelmingly need for two-way sharing scientific and 
Indigenous knowledge to address immediate action against the threats of climate change.  

 

There are risks that the CSH support for this project only as a concluding, exit project, means that the potential 
pathway to impact will be curtailed. In order to ensure that a pathway beyond reliance on ongoing Climate 
System Hub support is delivered, the researchers are fostering linkages with the cross-hub Protected place 
Initiative, the cross-hub Climate adaptation Initiative, led by Dr Sarah Boulter, and with DCCEEW and the WA 
DBCA. These discussions are aimed at ensuring ongoing opportunities for Malgana to complete their 
adaptation plan, and for other World Heritage and Protected Areas to gain knowledge from this case study.  

 

This Indigenous-led and co-designed project will produce specific practical outcomes that will: 

Improve understanding of the diversity of risk perceptions among Indigenous groups supporting better planning 
for adaption through risk reduction and value creation responses 

Enhanced skills of Indigenous peoples and scientists in investigating climate risk responses through dialogue 
about biophysical conditions, social networks, and developing relationships that support human resource 
capability enhancement 

Capacity development through co-development of innovative communication tools 

Improved knowledge of climate risk perspectives and responses across Australia through presentations at the 
National Indigenous Climate Dialogue 

Improved management planning for national and world heritage sites that incorporates Indigenous 
perspectives of climate risk 

Improved management for areas of Australia identified as highest risk for rapidly increasing extreme 
temperatures. 

Improved understanding of how, why and under what conditions Indigenous-led two-way sharing is effective for 
adaptation planning that improves capacity to create pathways that sustain and build values under a changing 
climate  

Project engagement protocols were established with Malgana Peoples previously and will be tested and further 
developed through this project. 

 

Research-user Engagement and 
communication  

Impact on management 
action 

Outputs 

Malgana Aboriginal 
Corporation  

 

Co-design of project and 
communication materials 
including a values-based 
map of ‘Country that 
incorporates cultural 
seasonal values and 
natural assets based on 
Malgana Peoples priority 
adaptation options  
(includes progress 
summary reports for 
community members) 

Inform Healthy Country and 
adaptation planning for the 
Shark Bay World Heritage 
area 

 

Inform Indigenous regional 
engagement and dialogue 

Communication products 
from knowledge sharing 
on climate change and 
risk that can include fact 
sheets, blogs, plan or 
strategy documents, or 
booklets 

Cultural value map 

Seasonal calendar 
(seasonal value changes) 

Dependency from CS2.7 
(Turtles & marine 
heatwaves – cs2.10) 

Western Australia 
Government – 
Department of 
Biodiversity, 
Conservation and 
Attractions 

• Presentation and delivery 

of project results and 

learnings including testing 

of the Climate change 

toolkit for World Heritage 

properties in Australia. and 

Research outputs will 
contribute to discussions 
about the importance of the 
inclusion of cultural values 
in the World Heritage area 
and joint management 
planning of the World 
Heritage Area 

Communication product 
such as a summary report 
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Research-user Engagement and 
communication  

Impact on management 
action 

Outputs 

project summary 

documents. 

 

University of 
Western Australia 
(Seagrass 
research unit) 
(Marine and 
Coastal Hub 
research) 

Involvement in on-Country 
meetings and development 
of joint products focusing 
on the impacts of seagrass 
change to cultural values 

Knowledge products inform 
Healthy Country and 
adaptation planning for the 
World Heritage Area 

 

Communication products 
from knowledge sharing 
on seagrass changes and 
its impacts on Malgana 
Peoples values and 
perspectives on climate 
change and risk 
(communication products 
can include fact sheets, 
blogs, plan or strategy 
document, or booklets) 

CS2.10 x-hub dependency 

University of 
Tasmania (Marine 
Heatwave Group 
and Climate 
Systems Hub 
Project CS2.10 – 
Oceans and 
Coasts: connecting 
climate variability 
and extremes 
across scales) 

Involvement in on-Country 
meetings or workshops to 
develop cascading 
consequences model of the 
impacts of marine 
heatwaves on cultural 
values  

Knowledge products inform 
Healthy Country and 
adaptation planning for the 
World Heritage Area 

 

Communication products 
from knowledge sharing 
on seagrass changes and 
its impacts on Malgana 
Peoples values and 
perspectives on climate 
change and risk 
(communication products 
can include fact sheets, 
blogs, plan or strategy 
document, or booklets) 

Traditional Owners 
from across 
Australia 
participating in the 
National First 
Peoples Dialogue 
and regional 
dialogues 

Informing and sharing 
learnings of research 
approach and progress at 
regional and national First 
Peoples meetings. 

Contribute to knowledge 
sharing discussions and 
regional planning 
processes. 

Presentations that 
contribute to regional 
dialogue 

Traditional Owners 
partnering with 
project CS 2.3 – 
Understanding and 
connecting parallel 
climate knowledge 
of western systems 
and ancient lore 

Learning across project 
partners in understanding 
co-design and two-way 
knowledge exchange for 
climate adaptation planning 

Inform development of a 
guideline or framework on 
risk perspectives and 
climate adaptation planning 

 

Communication products 
from knowledge sharing 
on climate change and 
risk that can include fact 
sheets, blogs, plan or 
strategy, booklet or 
guidelines/framework on 
managing risk and 
mobilising agency in 
climate adaptation 
planning  

DCCEEW World 
Heritage Area Unit 

Presentation and delivery 

of project results and 

learnings including testing 

of the  Climate change 

toolkit for World Heritage 

properties in Australia and 

project summary 

documents. 

 

Inform climate policy 
development in relation to 
Indigenous-centred 
adaptation planning 

 

Inform the further 

development of the  Climate 

change toolkit for World 

Heritage properties in 

Australia. 

Policy brief based on key 
project learnings 

Climate Systems 
Hub 

Learnings from co-design 
and Indigenous-led 
adaptation planning and 

Learnings to strengthen and 
augment the Climate 
Systems Hub Indigenous 

Project report and 
summary  
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Research-user Engagement and 
communication  

Impact on management 
action 

Outputs 

implementation of ICIP 
through the research 
agreement with Malgana 
Aboriginal Corporation 

partnership principles and 
co-design approach 
(Indigenous Partnership 
Strategy NESP Climate 
Systems Hub) 

Lowitja Institute Meeting at mid and end of 
project to share learnings 
on methods and 
approaches of two-way 
knowledge sharing 

Cross-learning on methods 
and approaches for two-way 
learning on climate 
adaptation planning to 
explore integrative methods 
for Indigenous health and 
climate adaptation planning 

Presentation to the Lowitja 
Institute 

Additional outputs 

•  
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Indigenous consultation and engagement 

Which updated Three-
category approach the 
project meets 

 Communicate (3) 

 

☐ 

 Co-design (2) 

 

☒ 

Indigenous led (1) 

 

☐ 

 

This project is aligned to the Indigenous partnerships strategy and adheres to the partnership 
objective principles to co-create research through co-design and to strengthen relationships and foster 
positive Indigenous engagements. The engagement through this Indigenous-led project will facilitate 
trust building, transparency and respect to be strengthened over time. The adoption of these 
approaches through the project lifecycle will ensure co-investment is attained, which will be measured 
through the monitoring and evaluation framework & process. 
  
The project is underpinned by robust Indigenous Cultural and Intellectual Property (ICIP) conditions 
that secures and respects the diversity of Indigenous knowledges and protocols, ensures appropriate 
attribution and benefit sharing, and maintains confidentiality and privacy. The project agreement will 
follow the True Tracks ICIP principles. The principles of Free, Prior and Informed Consent will be 
enacted throughout the project lifecycle, in line with ethics guidelines. As identified by the Malgana 
Peoples through the project co-developed research protocols, the research incorporates opportunities 
for capacity building, co-development of communication materials, co-design, and co-authorship. 
 
The National First People’s Platform on Climate Change, have called for collaboration with Climate 
Scientists, requesting (but not limited to), future projections of seasonal patterns, currently impacting 
natural indicators – Indigenous knowledge systems. This project will contribute to the on-going 
dialogue of the First Peoples gathering on Climate Change and This project will report to the Senior 
Indigenous Facilitator of the Climate Systems Hub and as appropriate to the First Peoples platform.  
This project builds on a NESP phase 1 project with Malgana Peoples.  The Malgana Aboriginal 
Corporation has endorsed this project, the co-design research approach, the Malgana research 
protocols established in the first research collaboration, and two-way knowledge sharing tools. 
 
This is a co-design project with Malgana Peoples. Engagement will be co-ordinated and facilitated by 
two representatives of the board of the Malgana Aboriginal Corporation, with continual consultation 
with the full board and the elders group. Malgana participation in the project will be defined by the 
Malgana Aboriginal Corporation board including involvement of Malgana Peoples in research activities 
as part of capacity building. Malgana participants will retain all intellectual property in the contributions 
they make throughout the project. These terms will be specified and agreed to in the research 
collaboration agreement with Malgana Aboriginal Corporation. Malgana Peoples will evaluate the 
project process and quality of engagement at key events in the co-design process. 
 
This project is a category 2 project under the updated NESP 3 category approach. 
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Project milestones 

Milestones  Due date Responsible person 

Milestone 1 – Ethics application and 
collaboration agreement with case study 
groups. Project Start-up Factsheet 

June 2022 Peci Lyons 

 

Milestone 2 - Stakeholder engagement in co-
design workshop in Shark Bay 

July 2022 Peci Lyons 

Milestone – 3 – Project progress report on on-
ground activities and end-user engagement 
and submission of communication plan 

December 2022 Peci Lyons 

Miletsone 4 – Second stakeholder engagement 
workshop in Denham that introduces NESP 
seasonal projections science and further 
develops the Malgana values map and 
seasonal calendar based. Discussions include 
risk perspectives, key change events and 
Malgana resources in managing change. 

September 2023 Peci Lyons 

Milestone 5 – Project progress report on on-
ground activities and end-user engagement. 
Project factsheet completed. 

October 2023 Peci Lyons 

Milestone 6 – Third stakeholder engagement 
workshop in Shark Bay that incorporates 
NESP research and begins to develop priority 
actions. Discussions include risk perspectives, 
key change events and Malgana resources in 
managing change. 

March 2024 Peci Lyons 

Milestone 7 – Fourth stakeholder engagement 
workshop in Shark Bay that delivers 
knowledge products that incorporate priority 
response actions for Malgana Peoples for 
inclusion in their SBWHA joint management 
plan. 

September 2024 Peci Lyons 

Milestone 8 - End of Project report that 
climate related risks, values and potential 
management of impacts, 
publication/communication plan and learnings 
from co-designed project with Malgana 
Peoples. 

November 2024 Peci Lyons 
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Data and information management 
The project will develop a data management plan that details the approach that will be taken to ensure 
all outputs of the project meet the FAIR data principles – Findable, Accessible, Interoperable, and 
Reusable. It will serve as a record of all datasets and other information used as inputs and outputs for 
the project, including any models and code/software. The plan will ensure consideration has been 
given to how the data associated with the project will be managed and that appropriate resources are 
devoted to data management. 
 
The NESP data and information guidelines and the Climate Systems Hub Data Management Strategy 
details the fundamental approach to data management and the many aspects projects need to 
consider. The Data Wrangler will provide any guidance needed by the Project Lead and the project’s 
Data Custodians. The data management plan is a living document, to be revised and updated as the 
project evolves, and outputs are identified through co-design process and generated by the project. 

FAIR Data Principles 
While it is acknowledged that projects may not know all the details at the outset, how and where all of 
the project outputs will be made freely and openly available needs to be considered. Different types of 
data and information will require different approaches. The principles of the Data Management 
Strategy on how different data types will be managed are summarised in the following table. 

 

Project output  Data management and accessibility  

All data/information products •       Research data and outputs will be well-documented according to 
accepted and trusted standards. A key requirement for all research 
products generated by the hub research will be following metadata 
standards based on accepted best practice 

•       Data will be made publicly available whenever legally, ethically and 
contractually possible, under an open licence policy except in particular 
cases. A record of these exceptions will be kept, and exceptions 
reported regularly to the Department 

•       Data and other research output will be stored in repositories that 
are accessible to end-users and other researchers, with the choice of 
repository based on practicalities of the data and its likely use, and 
stored in such a way as to endure and remain FAIR well beyond the life 
of the project 

•       The project will develop its own data management plan, with 
identified data custodians responsible for managing the data 

•       The nature of research outputs, their formats and repositories, will 
be developed through a co-design process involving stakeholders and 
end-users to ensure data meet their requirements and are fit-for-
purpose, and will evolve through ongoing consultation 

•       Research outputs and data will be accompanied by documentation 
providing guidance to users on how best to make use of the data 

•       The hub will maintain a metadata catalogue of all research data, 
and all metadata will be published on other public metadata catalogues 

•       Outputs such as websites will follow the Web Content Accessibility 
Guidelines (WCAG) and include an accessibility statement. 

ACCESS model simulation results •       All simulation results contributing to CMIP6 will be submitted to the 
Earth Systems Grid Federation (ESGF), where data are freely available 
to all interested parties. 

Scientific publications and reports •       Publications and reports will be made available through the CS hub 
website and/or appropriate peer-reviewed scientific journals. 

Application ready data sets 

  

•       To be published in public repositories. 

•       Data services made available to enable ingestion into end-user 
models and decision-support tools. 

https://www.awe.gov.au/sites/default/files/env/pages/2f561690-b47e-4bf2-b028-d18739b3486f/files/nesp-data-and-information-guidelines.pdf
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Project output  Data management and accessibility  

End-user products •       Published in appropriate medium such as print or a scientific 
journal. 

•       Captured in metadata catalogues. 

•       A copy will be stored on the hub website for public access. 

Raw research data •       Stored on infrastructure where generated and where they can be 
shared with other researchers. 
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Location of research 
The table below describes the scale at which the project will be working, and the location/s where the 
majority of the project research will be conducted. 
Most activities will be desktop analysis conducted across various offices across Australian states, 
territories and capital cities such as Canberra, Hobart, Melbourne etc. 
During the project, in-the-field activities will be performed (COVID dependent) in the following 
locations: 

 One place-based case study site, the Shark Bay World Heritage Area, will be continued from 
the ESCC Hub research project.   

 

At which spatial 
scale is the 
project working 

National 

☐ 

Regional 

☒ 

 Local  

☐ 

Location(s) – 
gazetted region 
/place name 

Canberra, Hobart, Melbourne, Shark Bay World Heritage Area 

Aboriginal or 
Torres Strait 
Islander nation or 
traditional place 
name(s) 

Gutharraguda, Ngunnawal Country, Nipaluna, Naarm, Gutharraguda 
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CS2.5 Regional climate change guidance 
for local action 

Project type: Hub research project 

•  

Project status: 

• Existing project  

Cross-cutting initiative: 

Is the project part of a cross-cutting 
initiative? 

 

Yes 

Climate Adaptation Initiative  

 

Project start date: 01/07/2022 Project end date: 31/12/2024  

Total project budget: $5,666,927(GST 
exclusive) 
For hub research project or emerging 
priority project, use this row. 

For multi-year projects, list funding per year.  

NESP funding:  

2022 $318,274 (GST exclusive) 

2023 $1,113,695 (GST exclusive) 

2024 $1,222,969 (GST exclusive) 

 

Co-contributions (cash and in-kind):  

2022 $578,271 (GST exclusive) 

2023 $1,156,517 (GST exclusive) 

2024 $1,277,200 (GST exclusive) 

 

Project leader details: 
List all project co-leads 

Name:  
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Project description 

Project summary 

This project will deliver enhanced methods, data and understanding to increase confidence around 

changes to hazards and extremes at regional to local scales. The improved confidence comes from 

multiple components - including enhanced process representation in projections from climate models, 

and statistical methods employed when using that model data. The project will focus on the hazards of 

extreme rainfall (including associated flood risk factors), extreme wind (including damaging wind gusts 

from storms) and extreme heat (including related fire weather extremes). The project will be informed 

and implemented through co-design to connect stakeholder adaptation needs to applied science and 

inform the underpinning science development. 

Project description 

This project is included in the draft submission of RP2024 as new milestones have been developed for 
the year 2024 (milestones 9-14) in consultation with research-users including DCCEEW National 
Adaptation Policy Office and the Australian Climate Service. 
 
Decision-makers are looking for regional and local scale information to prepare for climate hazards 
and extremes. Current modelling approaches mean there are still high levels of uncertainty in these 
fine-scale projections. This project will work to meet these needs by combining very fine-scale 
modelling with improved methods on key physical processes for hazardous phenomena (such as 
thunderstorms, fires and cyclones). Its development of new approaches to analyse and present 
regional projection information, along with work to tailor projections data and material for user-specific 
purposes, will also help meet user needs. 
 
The research scope will be focused around three main challenges relating to extreme rain, heat, and 
wind. To address these challenges, the first year focuses on undertaking new research activities and 
engaging end-users in co-design to ensure the research is 'fit for purpose'. The second year of 
research shifts the project’s focus towards documentation and refinement of methods and data 
outputs. It will also involve co-design to tailor the research approaches and resulting outputs to best 
meet user needs.  
 
Outputs at this stage will include peer-reviewed journal papers and reports, as well as commencement 
of work developing other more general synthesis materials and guidance documents intended for non-
researchers to use and apply. The final year of the project focuses on finalising all data and 
documentation, including incorporating further refinements based on user feedback and testing of 'fit 
for purpose' user applications. Communication of project outputs will be a key focus in this final year, 
including at scientific conferences for additional peer knowledge transfer and feedback and 
engagement with next-user groups, as well as presentations to key user groups for the Climate 
Systems Hub, and engagements with other hubs through linkages developed. Items not listed in this 
plan are deemed as out of scope. 
  
Challenge 1: How can we better understand the occurrence of extreme rainfall in our changing 
climate, including events relevant to flood risks factors? 

 Develop enhanced approaches for presenting projections information for rainfall extremes 

throughout Australia (including from small-scale convective storms as well as larger-scale cyclones 

and fronts), which may include linking with other hub projects (for example, around hydrology and 

coastal hazards relevant for flooding) and other stakeholders (e.g., potentially relevant for guidance 

around activities such as Australian Rainfall and Runoff). 

 Examine the influence of warm eddies along the east coast on thunderstorm formation and the 

extreme rain they cause. Also consider the climate change implications with respect to the increasing 

moisture content of the atmosphere and increasing SSTs in a warming climate. 
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• Run high-resolution (~ 1 km or finer) simulations of example severe storms. Use weather 

radar observations to evaluate the models and identify ways to improve the models. Perform 

experiments to determine how these storms could evolve in a future warmer climate. 

• Develop methods to expand on the approach recently developed in the hub and the previous 

ESCC Hub (Realised Added Value) to determine where downscaled projections add value to Global 

Circulation Model (GCM) results with respect to rare extremes. 

• Research to better account for model independence and uneven sampling of climate 

sensitivity in climate projection ensembles. 

 
Challenge 2: How will extreme heat be felt within local areas and cities, as well as related hazards 
including extreme fire weather conditions? 

• Examine future changes to extreme heat in the city (co-designed with SCAW, see below) and 

noting potential health impacts for extremes relating to heat and moisture changes (such as 

vector-borne diseases). 

• Develop projections expressed as a probability (for example, the probability of temperatures 

exceeding X degrees at a fixed point in time) using multiple sources of evidence.  

• Produce new methods to integrate the assessed warming ranges from IPCC. The approach 

will include an IPCC AR6 calibrated physical climate emulator. It will also enable a new weighting 

scheme to present regional temperature projections that are informed by IPCC AR6-assessed global 

mean temperature projections.  

• Examine 'per degree warming' projections for locations throughout Australia and relevance of 

projections for climate change adaptation and trend attribution activities. 

• Develop new methods for representing key fire weather conditions leading to extreme bushfire 

events (for example, conditions associated with extreme heat, fire-generated thunderstorms, dry 

lightning and fire ignition potential) (builds on ESCC and RP2021). 

• Collaborate with Indigenous groups to identify traditional indicators used to define appropriate 

time windows to perform cultural burns. Examine how these indicators will change with climate 

change and investigate implications for future cultural burns.  

Challenge 3: How will extreme winds change in our warming world, including damaging wind gusts? 

• Analyse tropical cyclone projections including detailing regional changes and extreme wind 

gust probabilities (builds on previous ESCC Hub work) 

• Develop new techniques for examining severe wind gusts produced by convective downdrafts 

associated with thunderstorms (including leveraging from the radar analysis and very fine-resolution 

simulations proposed above). 

• Develop output products that are internally consistent for multiple hazards (for example, 

extreme weather conditions analysed in combination with each other). 

• Investigate improvement of statistical methods to help enable projections to be more seamless 

(improved consistency with observations and reanalyses). 

• Use the project outputs to engage with key peak bodies on design standards for Australia. 

 

Throughout the project an ongoing process of stakeholder engagement will be undertaken - including 
Indigenous consultation and engagement activities facilitated through the hub - and the project will 
evolve in response, the co-design and stakeholder engagement processes will be supported by the 
hub knowledge brokers and other projects including State and Federal Government led initiatives. 
Examples are as follows: 
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• We will provide contributions to the National Partnership for Climate Projections (NPCP), 

particularly through the Climate change science and projections Working Group. The NPCP Climate 

services and user needs Working Group will also be an important stakeholder for this project. 

• State governments are important stakeholders for this project and will be engaged with 

directly, as well as through their involvement in NPCP. 

• The ACS and Climate Services for Agriculture are key stakeholders for this project. These 

programs focus on the large-scale production of climate and hazard intelligence and projections in 

real-time, including through application of existing methods and for operationally-supported services. 

This current project will work to respond to knowledge gaps and associated needs emerging from 

these two programs.  As an example, we will explore the limitations of current projections of extreme 

weather through the use of very high resolution (km scale) simulations and cases studies of 

convective systems and associated extreme weather hazards. Understanding how the representation 

of extremes changes with resolution is a major source of uncertainty in our projection for many 

hazards, and a key input into plans for national climate change projections, including through the 

Australian Climate Service. The work done through this project will lead to methods, tools and data 

that can underpin improvements in future generations of climate projections produced by ACS. 

• We will compile and supply climatic data covering means, extremes, and ecologically 

important thresholds (with appropriate guidance) to the NESP Resilient Landscapes Hub. We will also 

undertake research with strong links to other hubs & initiatives, such as the Sustainable Communities 

and Waste Hub for heat island effects. 

• We will engage in a co-design process with SCAW on extreme heat within cities. This work 

may include examining observations of within city distribution of heat during heatwaves and the 

association with the current urban landscape, or connecting heatwave intensity with health 

infrastructure and outcomes. We may also trial very high resolution (~1 km) simulations of heatwave 

events in an urban area (such as Sydney) to identify primary mechanisms (such as building type and 

density) that cause and modify heatwave intensity at the city scale. 

• Thunderstorm connection to Eastern Australian Current (EAC) eddies is a collaboration with 

the EAC Eddies – Marine National Facility (MNF) Cruise in 2023. 

• The project has strong potential to support local government, conservation managers and 

state/territory government more widely and this will be explored through end-user and co-design over 

the course of the project. 

• In Year one we will work with CS2.7 (Climate-effective management for threatened species 

and protected places) to deliver situational reports for conservation management. We will also work 

closely with states and territories undertaking downscaling experiments, the ACS and CSA as well as 

DCCEEW to explore options for improved output products and projection approaches to be used in 

decision-making. As noted above, this will be done in connection with coordinated efforts around 

downscaling activities across Australia, including the NPCP and other collaborations with stakeholder 

groups. This will include contributing to the development of the NPCP “Projections Roadmap”, with 

later stages of this project directly informed by priorities identified in the Projections Roadmap. We will 

also seek to identify opportunities to connect and collaborate with hub projects and partnerships, to 

co-design and co-produce projections that can deliver to needs. 

• This project will work with the hub knowledge broker and team to engage in meaningful, 

continued, and embedded co-design with relevant end-users (including practitioners, data-users, and 

decision-makers) to maintain collaborative partnerships, and to ensure that the project outputs directly 

inform decisions, policies, and adaptation responses. The enhanced regional climate change guidance 

products will include new projections for very fine scales to help meet identified user needs, including 

for urban environments, various storm types and extreme fire conditions. This will help to inform 

planning and adaptation efforts for a range of key stakeholder groups (see table of research end user 
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listed below for details). By delivering these enhanced climate change guidance products, this project 

will provide end-users with a greater capacity to make informed decisions and help reduce the risks 

and impacts of climate change. This improved ability to plan and prepare for future climate change will 

help contribute to delivering positive outcomes for Australian society and environment into the future. 

The project outputs will follow the guidelines listed below, including for publications, data and 
documentation of methods developed (see details in section below for Data and information 
management). This will help the outputs be of use beyond the life of the project, including for uptake 
and application by user groups. 

Is this a cross-hub project? 
No. 
 
Does this project contribute to a cross-cutting initiative? 

Yes. 
This project will contribute to the Climate Adaptation Initiative by addressing fundamental gaps and 
needs around climate projections. It will contribute information, data and guidance to stakeholders that 
will help to inform their adaptation decisions. 
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Pathway to impact 

Outcomes 

The project will deliver underpinning science, development and improvement of climate projection information 
and approaches that is coordinated and up-to-date to address needs of users in managing the environment. 
User engagement through the project life will help ensure that the project outputs are fit-for-purpose for 
enhanced outcomes. We anticipate further granularity in the identified pathways to impact through co-
planning/design of this project. 

Research-user 

 

Engagement and 
communication  

Impact on management 
action 

Outputs 

Climate Science 
DCCEEW  

(broader university 
and states and 
territories through 
the National 
Partnership for 
Climate 
Projections) 

Engage in the National 
Partnership for Climate 
Projections  to collaborate 
and  identify knowledge 
needs, priority development 
of projections approaches 
and products. 

Identify opportunities to 
lead intercomparison 
projects through the NPCP.  

 Findings and outputs to be 
communicated via 
meetings,  workshops, 
project update emails and 
presentations. 

 

Participate in the Technical 
Working Group for the 
Update to the Climate 
Considerations of the 
Australian Rainfall and 
Runoff Guidelines.   

Support the coordination 
and collaboration of national 
projection and downscaling 
effort across the Australian 
Climate Science 
Community.  

 

 

 

 

 

 

 

 

 

 

Synthesis products and 
guidance notes on 
regional climate change 
through Australia  
(possibly co-branded 
Climate Systems Hub and 
NPCP) and co-deigned 
outputs from 
intercomparison projects 
through the NPCP. 

 

 

 

 

 

 

Contribution to the Update 
to the Climate 
Considerations of the 
Australian Rainfall and 
Runoff Guidelines. 

Other Climate 
Systems Hub 
projects and other 
hubs  

Some cross-project and 
cross-hub activities have 
been initiated. There will be 
continuous effort to scope 
and coordinate activities, 
identify partnership 
opportunities, and where 
appropriate co-design 
project proposals. 

Identify opportunities and 
limitations to use projection 
information 

 

Co-designed project plans 
and collaborative 
research, including 
providing data and 
guidance material 
produced by this project to 
them. Work with CS2.2 for 
data delivery. 

 

Australian Climate 
Service (ACS) and 
Climate Services 
for Agriculture 
(CSA) 

Consultation and meetings 
to identify needs. Engaged 
in the development and 
design of project outputs. 
Briefings of research 
progress and findings  

Identify future research 
directions and approaches 
to downscaling and 
projection work 

 

Peer reviewed papers 
providing analysis of 
projection approaches and 
underpinning science, as 
well as associated climate 
research on new methods 
and data such as for 
cyclones, thunderstorms, 
and fires. 

Briefing on where 
downscaled projections 
add value to GCM results 
with respect to rare 
extremes. 

 

Mapped out value chain 
showing how hub 
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research  feeds into 
operations service of ACS.  

State and territory 
government groups 

Co-design of specific 
projects. Engaged in the 
development and design of 
project outputs. Briefings of 
research progress and 
findings 

Input to future research 
directions to meet 
knowledge needs 

 

Research outputs 
including data sets and 
synthesis reports. 

Briefing of where 
downscaled projections 
add value to GCM results 
with respect to rare 
extremes. 

Environment sector 
(AIMS, National 
Parks/ Heritage 
Branch) 

Will be communicated with 
through this project to 
coordinate activities. 
Tailored climate outputs 
developed and shared. 

Input to future research 
directions to meet 
knowledge needs 

 

Research outputs 
including new 
documentation on 
changing opportunities for 
planned burning in 
Tasmania.  

New Tropical Cyclone 
projections data. Analysis 
of future TC risk to Great 
Barrier Reef. 

Fire agencies (in 
collaboration with 
the AFDRS 
Science team 
based in the New 
South Wales Rural 
Fire Service, 
Victorian Country 
Fire Authority, 
CSIRO, and 
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions) 

Develop a fire-weather 
index for climate and real-
time applications to help 
fire agencies  transition to 
Australian Fire Danger 
Rating System (AFDRS), 
co-designed with the 
AFDRS Science team 
based in the New South 
Wales Rural Fire Service, 
Victorian Country Fire 
Authority, CSIRO, and 
Western Australian 
Department of Biodiversity, 
Conservation and 
Attractions.  

Responding to needs of 
state fire agencies to help 
with transition to the new 
national system.  

Co-designed a fire-
weather index for climate 
and real-time applications. 

Other NESP hubs 
and the cross-hub 

Initiatives 

Engage to identify 
opportunities to build cross-
hub collaborative 
opportunities, based on the 
focus of this project's 
research including each of 
the three challenge areas 
of focus (wind, rain and 
heat). 

Relevant and fit-for-purpose 
climate projection 
information built into NESP 
project outputs and tools 

Co-designed project plans 
submitted as need be 
through the project 
lifetime. 

Sustainable 
Communities and 
Waste Hub: 
Sustainable 
People-
Environment 
Interactions, 
Stream 2 – Nature-
based solutions 
and urban 
greening 

This project involves a case 
study to test the resilience 
of Nature-based Solutions 
‘to climate change’ and ‘for 
climate adaptation’ in the 
future.  Provide very high 
resolution (~1 km) 
simulations of heatwave 
events in an urban area, 
potentially Western Sydney 
(TBC). Milestones will be 
further clarified via the co-
design process with the 
Sustainable Communities 
and Waste Hub. 

This application will 
demonstrate the utility of 
high resolution projections 
to test the effectiveness  of  
Nature-based Solutions 
policies and programs to 
inform policy and decision 
makers in urban planning 
and development.  

Example of User driven 
application of high 
resolution projections to 
test the  effectiveness of  
Nature-based Solutions. 
(Format of product TBD) 

Resilient 
Landscape Hub 
Project 3.19. 

This project addresses the 
escalating climate risks in 
the region for species, 

The application will 
contribute to a climate-
related risk assessment for 
the focal biodiversity, 

Example of user driver 
tailored application of 
heatwaves, fire weather 
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Climate-resilient 
landscapes:  

an adaptation case 
study in NSW’s  

Northern Rivers 
region. 

habitats and ecosystems 
including extreme heat, fire 
and floods. The Climate 
Systems Hub would 
engage in a tailored (user 
driven) application of 
tailored information on 
heatwaves, fire weather 
(possibly at specific 
thresholds) and extreme 
rainfall for the Northern 
Rivers Region. Milestones 
will be further clarified via 
the co-design process with 
the Resilient Landscapes 
Hub. 

modelled as a function of 
regionally specific climate-
related hazards, and 
development of an 
adaptation plan.  

and extreme rainfall for an 
ecological risk 
assessment. (Format of 
product TBD) 

Indigenous 
communities 

Working  with community to 
build Indigenous Weather 
Knowledge (IWK) 
calendars and then 
extending them to include 
weather-station-
based/model information to 
explore 1. If they  match 
up, 2. If the climate is 
changing, and 3. What that 
means for the community. 
This location-based 
research will help assess 
local data differences from 
a range of sources (I.e. 
Indigenous observations 
and data, weather-station-
derived data, reanalyses, 
downscaled climate model 
data). 

 

Also working with Mimal 
Rangers (Arnhem Land) to 
identify traditional indicators 
of the time for “right-way 
burning” and investigate 
how these indicators are 
changing with climate 
change. 

Better understanding of the 
relationship between IWK 
and weather observations. 
 
 
 
 
 
 
 
 
 
 
Will inform Ranger use of 
indicators when determining 
appropriate time to perform 
“right-way burning” in a 
changing climate. 

Indigenous Weather 
Knowledge (IWK) 
calendars 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Report and presentation 
for Mimal Rangers and 
local community on the 
findings. 

Additional outputs 

Publication of research reports and submission of peer reviewed academic journal articles 

Presentations at scientific conferences, workshops and events for public engagement  

Publication of high-quality, accessible and open datasets available to the public and the scientific community 
as a whole  

Publication of software and computer code such as in public repositories following open-source criteria 

Engagement in international fora, including World Climate Research Programme  Coordinated Regional 
Downscaling Experiment (CORDEX); and Lighthouse activities such as “My Climate Risk” and “Explaining and 
Predicting Earth System Change”. 

Engagement in Australian National fora, including the National Partnership for Climate Projections  
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Indigenous consultation and engagement 
 

Which updated Three-
category approach the 
project meets 

 Communicate (3) 

 

☒ 

 Co-design (2) 

 

☒ 

Indigenous led (1) 

 

☐ 

 

With respect to the three-category approach we note that the broader project is Category 3, while 
bespoke aspects of the project (cultural burning engagement and Indigenous Weather Knowledge 
calendar component are Category 2. 
 
Aligned to the Indigenous strategy and adhering to the partnership objective principles, these will 
strengthen relationships but also foster positive Indigenous engagements. These engagements will 
allow for trust, transparency and respect to be strengthened over time. The adoption of these 
approaches through the project lifecycle will ensure co-investment is attained, which will be measured 
through the monitoring and evaluation framework & process. 
 
Underpinned by Indigenous people having the right to their Indigenous Cultural and Intellectual 
Property, and Free, Prior and Informed Consent ensures ethical research guidelines are adhered too 
during engagements. 
 
The incorporation of the Communication, Collaboration and Co-Design (updated 3 category approach) 
during the engagements will optimise the project outcomes and outputs thus allowing for project 
success to be achieved. Whilst communicating with the National First People’s Platform on Climate 
Change, they have called for collaboration with Climate Scientists, requesting (but not limited to), 
future projections of seasonal patterns, currently impacting natural indicators – Indigenous knowledge 
systems.  
 
The scientific field work conducted through the various communities will provide the valuable data for 
Indigenous people thus allowing for adaptation measures to be implemented in caring for country. 
Incorporating the National First People’s Platform in elements of the co-design process, will support 
scientists in the development of specific case studies. 
This project is a category 2 project under the updated NESP 3 category approach. 
 

For the cultural burning component of this project we note that ethics approval for this component of 

work was approved through UNSW HC220646 Notification of Ethics Approval for the period 01-Nov-

2022 - 31-Oct-2027. Indigenous engagement is carried out through a series of on Country field visits 

to build trusted relationships ahead of implementing the project work. Principles of Free, Prior and 

Informed Consent are adhered to, and the rights of Indigenous project partners to Indigenous Cultural 

and Intellectual Property are adhered to. 

For the Indigenous Weather Knowledge (IWK) calendar aspects of this project ethics approval is 

under CSIRO Social and Interdisciplinary Science Human Research Ethics Committee (CSSHREC 



CS2.5 – Regional climate change guidance for local action 

 72 

145/22). This work is led by an Indigenous employee of the hub partner, Bureau of Meteorology. The 

IWK calendar work adheres to principles of Free, Prior and Informed Consent, and the rights of 

Indigenous project partners to Indigenous Cultural and Intellectual Property. 
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Project milestones 

Milestones  Due date Responsible person 

Year 1 

Milestone 1 – Stakeholder engagement 
through co-design process 

Due 31 October 2022 Peter Love, Andrew Dowdy, Jason 

Evans 
 

Milestone 2 – Submission of Project progress 
report 

Due 30 November 
2022 

Andrew Dowdy, Jason Evans 

 

Milestone 3 – Completion of initial results on 
each of the three challenge areas of focus 
(wind, rain and heat), documentation and data 
sets ready for engagement with user groups 
on these draft products.  

Due 31 March 2023 
 

Hamish Ramsay, Andrew Dowdy, 
Jason Evans (and whole of team) 

Milestone 4 – Completion of research 
publications (such as journal papers, technical 
reports, factsheets with at least 3 completed 
drafts to a point ready for review) and 
presentations (such as science conference 
presentations for next users and stakeholder 
meetings for end users with at least 3 given). 
These will be based on the project new 
research on extreme heat, wind and rainfall. 

Due 31 May 2023 Hamish Ramsay Andrew Dowdy, 
Jason Evans (and whole of team) 

Milestone 5 – Briefing note on assessing 
added value in downscaled projections  

Due 30 June 2023 
 

Md Imran Hosen, Jason Evans  

Milestone 6 - Submission of Project progress 
report 

Due 30 June 2023 Hamish Ramsay, Jason Evans 

 

Year 2-3 

Milestone 7 – Submission of project progress 
reports 

 

Due 30 November 
2023, 30 June 2024, 
30 November 2024 

 

Hamish Ramsay, Jason Evans 

 

Milestone 8 – Completion of draft synthesis 
output products, for each of the three 
challenge areas, summarising the latest 
knowledge and outputs produced by the 
project. These will include guidance material 
aimed at a general audience, with links 
provided to more technical details and 
analysis files for users that may want that 
level of information.  These will be intended to 
be published on the NESP website, after 
completing reviews and approvals from 
scientific perspectives as well as media and 
knowledge broker teams, including from 
relevant partner agencies for those approvals 
in addition to the hub and Department. 

Due 30 November 
2023 

Hamish Ramsay , Jason Evans (and 
whole of team) 

 

   

Milestone 9 - Release of new clutter-free rain 
rate dataset for Australia and supporting 
publication. 

July 2024 Joshua Soderholm 

Milestone 10 – Synthesis report on poleward 
migration of tropical cyclone activity in the 
Australian region. 

Oct 2024 Hamish Ramsay, Savin Chand and 
Fed Uni group, Tony Rafter, Stacey 
Osbrough  

   

Milestone 11 – Publication of tropical cyclone 
datasets based on analysis of CMIP6 models 
using multiple detection methods 

Nov 2024 Tony Rafter, Stacey Osbrough, Savin 
Chand and Fed Uni group  
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Milestones  Due date Responsible person 

Milestone 12 - Develop a fire-weather index 
for climate and real-time applications in 
consultation with fire agency staff 

Dec 2024 Kevin Tory 

Milestone 13 – Publish an Indigenous 
Weather Knowledge calendar 

Dec 2024 Peter Reeve, Pandora Hope 

Milestone 14 – Outcomes from various parts 
of the project will be written up and published 
as at least 3 peer-reviewed scientific journal 
articles.  

Dec 2024 Hamish Ramsay, Jason Evans (and 
whole of team) 
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Data and information management 
The project will develop a data management plan that details the approach that will be taken to ensure 
all outputs of the project meet the FAIR data principles – Findable, Accessible, Interoperable, and 
Reusable. It will serve as a record of all datasets and other information used as inputs and outputs for 
the project, including any models and code/software. The plan will ensure consideration has been 
given to how the data associated with the project will be managed and that appropriate resources are 
devoted to data management. 
 
The NESP data and information guidelines and the Climate Systems Hub Data Management Strategy 
details the fundamental approach to data management and the many aspects projects need to take 
into account. The Data Wrangler will provide any guidance needed by the Project Lead and the 
project’s Data Custodians. The data management plan is a living document, to be revised and 
updated as the project evolves, and outputs are identified through co-design process and generated 
by the project. 

FAIR Data Principles 
While it is acknowledged that projects may not know all the details at the outset, how and where all of 
the project outputs will be made freely and openly available needs to be considered. Different types of 
data and information will require different approaches. The principles of the Data Management 
Strategy on how different data types will be managed are summarised in the following table.  

 

Project output  Data management and accessibility  

All data/information products •       Research data and outputs will be well-documented based on 
accepted and trusted standards. A key requirement for research 
products generated by the hub research will be following metadata 
standards based on accepted best practice 

•       Data will be made publicly available whenever legally, ethically and 
contractually possible, under an open licence policy except in particular 
cases. A record of these exceptions will be kept, and exceptions 
reported regularly to the Department 

•       Data and other research output will be stored in repositories that 
are accessible to end-users and other researchers, with the choice of 
repository based on practicalities of the data and its likely use, and 
stored in such a way as to endure and remain FAIR well beyond the life 
of the project 

•       The project will develop its own data management plan, with 
identified data custodians responsible for managing the data 

•       The nature of research outputs, their formats and repositories, will 
be developed through a co-design process involving stakeholders and 
end-users to ensure data meet their requirements and are fit-for-
purpose, and will evolve through ongoing consultation 

•       Research outputs and data will be accompanied by documentation 
providing guidance to users on how best to make use of the data 

•       The hub will maintain a metadata catalogue of all research data, 
and all metadata will be published on other public metadata catalogues 

•       Outputs such as websites will follow the Web Content Accessibility 
Guidelines (WCAG), and include an accessibility statement. 

Scientific publications and reports •       Publications and reports will be made available through the Climate 
Systems Hub website and/or appropriate peer-reviewed scientific 
journals. 

Application ready data sets 

  

•       To be published in public repositories. 

•       Data services made available to enable ingestion into end-user 
models and decision-support tools. 

End-user products •       Published in appropriate medium such as print or a scientific 
journal. 

•       Captured in metadata catalogues. 

https://www.awe.gov.au/sites/default/files/env/pages/2f561690-b47e-4bf2-b028-d18739b3486f/files/nesp-data-and-information-guidelines.pdf
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Project output  Data management and accessibility  

•       A copy will be stored on the hub website for public access. 

Raw research data •       Stored on infrastructure where generated and where they can be 
shared with other researchers. 
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Location of research 
The table below describes the scale at which the project will be working, and the location/s where the 
majority of the project research will be conducted. 
 
Most activities will be desktop analysis conducted across various offices across Australian states, 
territories and capital cities (Sydney, Canberra, Hobart, Melbourne etc.) 
 

At which spatial 
scale is the 
project working 

National 

☒ 

Regional 

☒ 

 Local  

☒ 

Location(s) – 
gazetted region 
/place name 

Sydney, Canberra, Hobart, Melbourne 

Aboriginal or 
Torres Strait 
Islander nation or 
traditional place 
name(s) 

 Ngunnawal, Naarm, Nipaluna, Gadigal of the Eora nation with field work in Mimal 
and Warddeken Country in Arnhem Land 
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CS2.6 Extreme Events Explained 

Project type: 

• Hub research project 

Project status:  

Existing project  

Cross-cutting initiative: 

Is the project part of a cross-cutting 
initiative? 

 

Yes 

Climate Adaptation Initiative 

Protected Place Management Initiative 

Threatened and migratory species and ecological communities 
initiative  

 

Project start date: 01/07/2022 Project end date: 31/12/2024  

Total project budget: $4,375,209 (GST 
exclusive) 
For hub research project or emerging 
priority project, use this row. 

For multi-year projects, list funding per year.  

NESP funding:  

2022 $321,642 (GST exclusive) 

2023 $781,599 (GST exclusive) 

2024 $909,646 (GST exclusive) 

Co-contributions (cash and in-kind):  

• 2022 $640,368 (GST exclusive) 

• 2023 $786,016 (GST exclusive) 

• 2024 $935,938(GST exclusive) 

Project leader details: 
List all project co-leads 

Name:  
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Project description 

Project description 

Extreme events increasingly impact communities across Australia. Contextualised climate information 

is needed to understand and manage for these extremes under a changing climate. This project will 

provide context and understanding around extremes on a range of timescales (why and how 

frequently extremes are happening) and develop confidence in understanding future climate extremes. 

It will draw upon multiple sources of evidence, using and developing innovative experiments and 

methods to:  i) increase confidence in projections of the plausible swings in regional climates over 

coming decades, and ii) provide managers and decision-makers with extra information (from lived 

experience) needed to prepare for and respond to extreme events.  

 

Project description 

This project is included in the draft submission of RP2024 as new milestones have been developed for 
the year 2024 (milestones 13, 14, 16) in consultation with research-users from the Australian Climate 
Service, alongside refinement of existing (RP2023) milestones. 
 
The co-design process conducted in RP2021 (CS1.4 - Understanding climate variability; CS1.5 - 
Preparing for emerging climate extremes) evidenced that lived experience of weather and climate 
extremes is a powerful lens through which to understand how climate change and variability combine 
to impact communities, ecosystems and infrastructure. This project will bring multiple sources of 
evidence together to build capacity in contextualising extremes - and, in collaboration with other 
Climate Systems Hub projects (including CS2.8 - Extreme climate: dry, wet, hot-and-dry; CS2.10 - 
Oceans and coasts: connecting climate variability and extremes across scales), build confidence in 
future climate pathways delivered to key stakeholders including DCCEEW (directly, and through the 
National Partnership for Climate Projections and the National Climate Scenarios Project, Australian 
Climate Service (ACS) and Climate Service for Agriculture (CSA)), state and territory governments, 
and conservation managers. 
 
Alongside enhanced end-user application, this project aims to improve understanding of future climate 
change that is applicable, reliable, and salient to end-users. The research developed will have 
relevance across Australia but will particularly advance climate information for northern and eastern 
Australia, including place-based research in priority locations such as the Northern Peninsula Area. 

• This research will be conducted over 2.5 years; activities will be structured to address three 

key challenges:  

• Challenge 1. Understand how contextualisation of extreme weather/climate events can be 

used in making decisions around future risk, and in the process identify knowledge gaps and 

information needs (20% effort) 

 Engage with users and programs delivering climate services to identify pathways to disseminate 
findings. 

  
 Examine case studies of past extreme events that impacted environment, society or infrastructure 

to establish likely natural variability and climate change effect and the responses to those events 
in driving risk response. This data will be analysed to understand what information might support 
future management and decision–making. 

 
 Analyse the drivers of recent region-specific strong climate shifts (as done for one location in 

RP2021) for other priority locations in Australia. 
 Identify gaps in existing tools and approaches, from the scientific perspective (such as attributing 

the changing risk of daily extremes, as opposed to only monthly timescales as done in RP2021) 
and the user needs perspective (such as additional guidance to better understand future climate 
risk). 
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• Challenge 2. Undertake experiments to test how to improve existing tools, address gaps, and 

increase confidence in projections of future climate extremes (60% effort). 

Challenge 2 focuses on developing and/or improving tools and experiments to increase understanding 

of regional changes in climate extremes. This includes addressing identified gaps from Challenge 1 

and building confidence in findings by applying a range of approaches. This work builds on the ESCC 

Hub and RP2021 storylines, variability and attribution research. Planned activities: 

 

 Develop a comprehensive study of how natural variability and climate change have interacted 
during the last few decades (in the real world and in state-of-the-art climate models), particularly 
interactions between climate drivers, and how these impact regional extremes. This will help build 
understanding on which climate processes have driven change, and whether climate change is 
having a stronger impact than large-scale drivers in some regions. Drivers include: climate 
change, El Niño, La Niña, the Indian Ocean Dipole, the Southern Annular Mode (SAM) and the 
sub-seasonal Madden Julian Oscillation.  

  
 Run forecast experiments to examine the interactions between climate change and climate drivers 

on specific extreme events, how they will change and what that means for managing recent and 
future extremes. Results should directly support Challenges 1 and 3. 

 For northern Australia, where projections diverge, evaluate the monsoon using process 
understanding in order to reduce the uncertainty in future projections of northern Australian 
rainfall. Determine which characteristics are fundamental to monsoon variability and mean state, 
and which characteristics are not of first-order importance.  

  
 Driven by engagement, develop at least one co-designed, user-focused case study to illustrate 

how variability or climate change contributed to the intensity of an extreme event. For example, as 
published in NESP ESCC Hub: The extreme spring Murray Darling Basin rainfall in 2016 was 
driven by variability, but a deeper examination of the impacts of climate change was called for. 

 

 

• Challenge 3 Improve and refine approaches to attributing climate change and the role of 

natural climate variability (20% effort).  

This challenge focuses on bringing the “toolkit” together. 

 Pull together multiple sources of evidence to help understand past extreme events, build 

confidence in projections, and explain future implications. 

 Assemble a toolkit that estimates the relative roles of multiple climate influences on extreme 

climate events and provides a useful lens through which local projections can be interpreted 

with nuance (using multiple lines of evidence).  

 Develop a set of case studies with toolkit, to test and demonstrate its strengths and 

application through a series of place-based analysis that will be defined through NESP-wide 

co-design. 

 

Outputs from the whole project will include production of useable data and tools, and publications of 
fact sheets, reports and peer-reviewed papers that describe the connection between broad scale 
climate drivers and climate change on extreme events that deliver to stakeholder needs, across and 
beyond the hub.  

Anticipated co-designed outputs will span: 

• A report on the gap analysis on current tools, their ability to describe the drivers of regional 
climate extremes and recommendations on ways to improve. 

• Data products including CMIP6 data presented on a consistent grid and climate model 
experiment output. Delivered to meet FAIR data principles. 

• Deeper understanding northern Australia's monsoon and the some of the sources of 
projection uncertainty.   

• Detailed analysis of climate variability and change affecting extremes on a range of timescales 
that can underpin climate service offerings and adaptive responses. 
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• Support research users, policy makers and other hub case studies which may include: 

o Conservation managers in project CS2.7 (Climate-effective management for threatened 
species and protected places) needing to understand how an extreme event may have 
contributed to an extinction event for a species.  

o Coastal managers in project CS2.10 (Oceans and coasts: connecting climate variability 
and extremes across scales) needing to understand the climate drivers that impact the 
coast to better forecast or account for risk of coastal hazards such as ENSO-related high 
sea levels (erosion) or low sea levels (ecosystems) or marine heatwaves. 

o Provide guidance to learn from lived experience of extreme events and apply to 
management approaches and policy changes. 

• Items not listed in this plan are deemed as out of scope. 

 

Related prior research   
 
The need for these research products has been identified through stakeholder discussions conducted 
under RP2021. Development of tools with which to describe the influence from climate change relative 
to large-scale drivers will add insight into what extremes might be experienced across Australia in 
coming decades. This project builds substantially upon previous NESP investment - ESCC and 
Climate Systems Hub RP2021 variability, extremes and attribution projects (including RP2021 projects 
CS1.5; 1.4, identified above).  

How the project links to other research and/or the work of other hubs  

• The research team has strong partnerships with CLEX and other research providers, and will 

collaborate across NESP and broader research community to build a fit-for-purpose toolkit for 

examining extreme events and their drivers. Topics examined by other research parties are out of 

scope but will be drawn upon in this project as required. 

• An identified priority is to develop a suite of approaches and tools that are applicable to a 

range of different regions and extremes, share these via Project CS2.2 (Synthesis, communication, 

and data: tailored information for stakeholders), and highlight those ready for operationalisation under 

ACS and other climate services. 

• This project is engaging with project staff in the Marine and Coastal and Resilient Landscape 

Hubs and in Indigenous-led discussions with a view to establishing collaborative activities for RP2023. 

It also links to other projects within the Climate Systems Hub: 

 CS2.2 Engage with the hub’s knowledge brokering and communications and media teams to design 

communication and data products that are fit-for-purpose for end-users and apply FAIR data 

principles. 

−  

 CS2.1, CS2.7  Engage with the Adaptation Initiative cross-hub activities and relevant users to provide 

understanding on extremes and relevant climate model output/expertise to other researchers in the 

projects.  

−  

CS2.3, CS2.4 Contribute climate expertise/input to Indigenous engagement activities as 

 invited and required. Continue to strengthen relationships developed through previous 

National Gatherings, and co-design climate research with the National First People's Platform on 

Climate Change. Develop tools and information products for Regional and National First People's 

Gathering. 

−  

CS2.5  Complement projections on extreme rainfall and heat events from hazards/weather events by 

providing the historical context of large-scale natural and anthropogenic drivers and their relative roles 

in leading to extreme events. Incorporate understanding of hazards (for example storms) to support 
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event analysis. Collaborate with project members to ensure consistent products. 

       

CS2.8  Collaborate on storylines work focused on how large-scale climate drivers will change and 

shift the frequency and intensity of extreme wet/dry seasons. Co-design case studies to improve 

understanding and predictability of extreme events in regions of interest. 

−  

CS.10 Collaborate with project researchers and end-users to support analysis of ocean variability - 

and its impacts on marine and coastal extremes and ecosystems. 

−  

CS2.11 Collaborate with ACCESS team in the design and analysis of climate model experiments, to 

understand how certain climate processes may contribute to climate change and extremes and be 

influenced by or correct known model biases. 

−  

How the hub expects the research will be applied to inform decision-making and on-ground 

action  

• This project has established links with the Australian Climate Services (ACS), Climate 

Services for Agriculture (CSA) programs, and the Bureau of Meteorology’s Climate Environmental 

Prediction Service (EPS) group, and links to CSIRO's climate centre and Climate Resilient Enterprise 

(CRE), and is informed by National Partnership for Climate Projections (NPCP). Results on the 

relative roles of natural climate drivers, interactions, and anthropogenic warming, and how they may 

change in future (developed in collaboration with project 2.8) will be provided to CSA and EPS to 

inform their communication and engagement activities. Collaborating with the hub knowledge 

brokering and communications and media teams, project outputs will also be provided/communicated 

to other relevant or interested end-users in fit-for-purpose formats. 

• This project will facilitate meaningful, continued, and embedded co-design between 

researchers, practitioners, data-users, and decision-makers to establish collaborative partnerships, 

and to ensure that our science helps inform decisions, policies, and adaptation responses. In the first 

6 months of the project, we will work closely with the knowledge brokering team to continue 

developing end-user engagement and relationships established in RP2021 and establish targeted 

engagement, with relevant end-users (for example researchers working with state and territory-

embedded professionals to tailor outputs and products suited to specific user groups and decision-

makers). 

• The products and tools developed will continue to be supported beyond the life of the project 

through extension projects, and their uptake by operational services.  

 

Is this a cross-hub project? 
Not entirely. However, parts of the work form part of an initiative with Resilient Landscapes Hub, in 
collaboration with Climate Systems Hub Projects 2.5 and 2.10. 
 

Does this project contribute to a cross-cutting initiative? 

Yes  

Engagement with the cross hub Initiatives will primarily include the Climate Adaptation focus and 

contribute to the situational awareness for Protected Places and Species and other activities as 

required. This is a potential outcome of the on-going co-design process throughout the project. 

Opportunities include connecting identified climate risks and vulnerability for threatened species (for 

example sea grass or turtles) or protected places. 
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Pathway to impact 

Outcomes 

An extensive formal social-science led survey of Decision Makers from Local, State and National government 
around their use of Extreme Event Attribution science has resulted in clear guidance on pathways forward for 
the Attribution work in this project.t  

Discussion and collaborative workshops with the Australian Climate Service (ACS) has resulted in a clear 
pathway to impact via their Hazard teams, Impact briefs and the development of their Extreme Event 
databases.  

 Stakeholder engagement to date has highlighted the need for clear statements around the contribution from 
climate change or natural variability on recent extremes. Requests have come from State based CJ CoP CS, 
our DCCEEW champion, Will Howard and the media. They view this as valuable intelligence to underpin 
statements in relation to impactful events and our projections.  

This project recognises the need for early and continued investment in research-stakeholder engagement, 
communication, and co-production to ensure hub outputs are fit-for-purpose. In particular, we will engage in 
ways that best suit both the group being consulted and the goals of the engagement.   

Through further co-design, collaboration with Adaptation activity and with the awareness following the results 
of case studies, the aim is that outputs from this project will ultimately inform policy, planning and management 
options, particularly in relation to impactful events. In combination with information from a range of climate 
services, this should ultimately result in reduced mortality and a reduction in the vulnerability of ecosystems. 

 

Research-user Engagement and 
communication  

Impact on 
management action 

Outputs 

Australian Climate Service (ACS) Engage in co-design 
activities, and 
workshops to ensure 
project activities align 
with ACS priorities and 
partner requirements 
for improved climate 
science and 
modelling. 

Partner with related 
ACS delivery streams 
to ensure project 
alignment and 
consistency. 

Tailor outputs so they 
can be part of a future 
ACS service offering 
(with some level of 
adaptation). 

The ACS provides a 
national service to 
reduce the impact of 

hazards. The NESP2 

outputs will support 
and enable better ACS 
services, address 
fundamental 
knowledge and 
science gaps, and 
enable better and 
more valuable 
services 

Increase 
understanding of 
large-scale climate 
drivers and 
interactions to improve 
operational services 

Guidance on 
disentangling climate 
variability and change. 

 

Tools developed in 
this project that may 
be able to be 
operationalised as 
evidenced through 
demonstration case 
study.  

Three Climate 
Systems Hub – ACS 
Attribution workshops 
have been held. 

Briefings/reports as 
required. 

Further outputs to be 
decided through 
continued 
engagement. 

 

Climate Services for Agriculture 
(CSA) 

Continued 
engagement to ensure 
provision of relevant 
climate information to 
assist services.  

Research findings to 
be communicated 
through meetings, 
reports, and webinars, 
and potentially on their 
website. 

 

Increase 
understanding of 
large-scale climate 
drivers, climate 
change, interactions 
and their influence on 
extremes to aid their 
operational services 

 

Briefings as required. 

 

Further outputs to be 
decided through 
continued 
engagement. 
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Research-user Engagement and 
communication  

Impact on 
management action 

Outputs 

NAPO, Biodiversity Conservation 
Division.  

Other Climate Systems Hub 
projects: Resilient Landscapes 
Hub 

 

We have engaged 
with Resilient 
Landscapes Hub and 
they are keen to 
understand 
Engagement with 
users to understand 
their information 
needs around 
interactions between 
the large-scale 
process that drive 
Australia's climate 

 

Increased 
understanding of how 
climate drivers such 
as climate change, 
ENSO, SAM, IOD, 
MJO, monsoon 
interact and what this 
means for regions 
across Australia to 
inform decisions 

 

Briefings, situational 
reports as required. 

 

Further outputs to be 
decided through 
continued 
engagement 

State and territory-embedded 
researchers (e.g. 
VicWaci/modellers/scientists/policy 
officers and advisors 

Marine and Coastal and Resilient 
Landscapes Hubs 

Other Climate Systems Hub 
Projects 

 

Work in collaboration 
with the knowledge 
brokering team to 
identify specific 
stakeholders, target 
engagement, and 
provide access to 
relevant end-users, 
continue the co-design 
and co-production of 
outputs between 
researchers, 
practitioners, data-
users, and decision-
makers. Establishing 
these collaborative 
partnerships will 
provide opportunities 
to use the research 
findings to provide a 
more complete story 
for stakeholders trying 
to understand how our 
climate is likely to 
change and impact 
them in the future. 

 

E.g. This research 
could help to guide 
coastal management 
decisions at local/state 
level helping coastal 
managers understand 
the climate drivers that 
impact the coast and 
better forecast coastal  
hazards such as 
ENSO-related high 
sea levels. And 
ecosystem managers 
respond to extreme 
low sea-level events 
that can impact marine 
ecosystems. 

This research will help 
improve our 
understanding of 
intense rainfall events 
that could guide land 
use planning decisions 
and floodplain 
management 
responses. 

Links with the Oceans 
and Coasts, and  
Accessible and 
Usable Project and 
Threatened Species 
Project and cross-hub 
activity and 
Knowledge Brokering 
team to test and co-
produce fit-for-
purpose explanations 
to provide a more 
complete story for 
coastal and 
ecosystem managers 
trying to understand 
how our climate is 
likely to change and 
impact them in the 
future. 

 

 

Indigenous-led engagement, e.g. 
in the Northern Peninsula Area 

The enhanced focus 
on northern Australia 
has been guided by 
engagement to date. 

Following further 
communication, 
through Indigenous 
project, we will help 
facilitate required 
climate information 
and understanding 

Climate knowledge of 
recent extremes and 
projections, as 
required 

WA Department of Water and 
Environmental Regulation (DWER) 

DWER Climate Change and 
DWER Water divisions.  

Investigating extreme 
events to improve our 
understanding of 
climate variability and 
climate change, e.g., 
North WA monsoon. 

 

 

 

 

 

 

There is a need for an 
improved 
understanding of 
events (past and 
future), and how they 
fit into the context of 
climate variability and 
climate change. This 
will aid the 
development, 
application 
understanding of 
climate projections in 
the coming years and 

Outputs to be decided 
through co-design 
with DWER 
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Research-user Engagement and 
communication  

Impact on 
management action 

Outputs 

 

 

 

 

The impact of 
landscape on rainfall 
decline across 
Southwestern WA. 
Exploring links with 
CS 2.11 to use 
ACCESS-ESM1.5 to 
re-assess the land 
influence on rainfall 
decline in 
Southwestern WA. 

 

offer lessons from 
other states that are 
dealing with similar 
events. 

 

Increasing 
understanding climate 
variability and climate 
change and the impact 
of land use change to 
inform future policy 
and management 
strategies.  

Resilient Landscape Hub Project 
3.19. Climate-resilient landscapes:  

an adaptation case study in 
NSW’s Northern Rivers region. 

This project addresses 
the escalating climate 
risks in the region for 
species, habitats and 
ecosystems including 
extreme heat, fire, 
floods and droughts. 
The Climate Systems 
Hub would engage in 
a tailored (user driven) 
application of tailored 
information on trends 
in the future extreme 
wet and drought 
periods for the 
Northern Rivers 
Region. Milestones 
will be further clarified 
via the co-design 
process with the 
Resilient Landscapes 
Hub. 

The application will 
contribute to a climate-
related risk 
assessment for the 
focal biodiversity, 
modelled as a function 
of regionally specific 
climate-related 
hazards, and 
development of an 
adaptation plan.  

Example of user 
driver tailored 
application of trends 
in the future extreme 
wet and drought 
periods for an 
ecological risk 
assessment. 

Additional outputs 

• Publication of research reports and submission to peer reviewed academic journal articles 

• Engagement in international fora, including World Climate Research Program Lighthouse activities. 

• Engagement in Australian National fora, including the Australian Centre for Excellence in Climate 
Extremes; Australian Climate Service.  

• Presentations at local and international scientific conferences, workshops and events for public 
engagement  

• Publication of high-quality, accessible and open datasets available to the public and the scientific 
community as a whole 

• Publication of software and computer code in public repositories following open-source FAIR criteria. 

•  
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Indigenous consultation and engagement 
 

Which updated Three-
category approach the 
project meets 

 Communicate (3) 

 

☒ 

 Co-design (2) 

 

☐ 

Indigenous led (1) 

 

☐ 

 

Aligned to the Indigenous strategy and adhering to the partnership objective principles, indigenous 
consultation and engagement will strengthen relationships but also foster positive Indigenous 
engagements. These engagements will allow for trust, transparency and respect to be strengthened 
over time. The adoption of these approaches through the project lifecycle will ensure co-investment is 
attained, which will be measured through the monitoring and evaluation framework & process.    
Underpinned by Indigenous people having the right to their Indigenous Cultural and Intellectual 
Property, and Free, Prior and Informed Consent ensures ethical research guidelines are adhered to 
during engagements. 
 
The incorporation of the Communication, Co-Design and Indigenous led (updated 3 category 
approach) during the engagements will optimise the project outcomes and outputs thus allowing for 
project success to be achieved. Whilst communicating with the National First People’s Platform on 
Climate Change, they have called for collaboration with Climate Scientists, requesting (but not limited 
to), future projections of seasonal patterns, currently impacting natural indicators – Indigenous 
knowledge systems. This project is well placed to address these requests, providing the opportunity 
for co-authorship, capacity building/training. Indigenous cultural and intellectual property (ICIP) and 
traditional knowledge shared through the project will be recognised through authorship and/or 
ownership of the outputs. 
 
The scientific field work that may be agreed via the 3-category approach will be conducted through the 
various communities and provide the valuable data for Indigenous people thus allowing for adaptation 
measures to be implemented in caring for country. Incorporating the National First People’s Platform 
in elements of the co-design process, will support scientists in the development of specific case 
studies that will likely form part of this project in Years 2 and 3. 
 
This project is a category 3 project under the updated NESP 3 category approach. 
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Project milestones 

Milestones  Due date Responsible person 

   

Milestone 1 – Identify and engage with 
stakeholders to progress the co-design 
process (including workshop activity) 

30 September 2022 Hope / Dalla Pozza / Willcocks 

Milestone 2 – Submission of quarterly project 
progress report to hub Management team 

30 September 2022 

 

Hope / Delage 

Milestone 3 – Submission of quarterly project 
report, capturing interim demonstration project 
plan co-developed with stakeholders 

30 December 2022 Hope / Delage / Kelly 

Milestone 4 – Submission of quarterly project 
report to hub management team 

30 March 2023 Delage / Hope 

Milestone 5 - Submission of quarterly project 
report to hub management team  

30 June 2023 Hope / Delage 

Milestone 6 - Submission of quarterly project 
report to hub management team 

30 Sep 2023 Hope / Delage 

Milestone 7 – 3rd NESP – ACS – Unis 
Attribution Workshop: Uplift of Attribution 
science and Typology of Extremes 

30 Oct 2023 Hope / Bloustein / Bassett 

Milestone 8 - Submission of quarterly project 
report to hub management team 

30 Dec 2023 Hope / Delage 

Milestone 9 - Submission of quarterly project 
report to hub management team 

30 Mar 2024 Hope / Delage 

Milestone 10 - Submission of quarterly project 
report to hub management team 

30 Jun 2024 Hope / Delage 

Milestone 11 – co-designed case study plan 
of an extreme event explained (with CS2.8) - 
climate change, variability drivers and 
storylines. Webinar on ocean influences on 
wet spring 2022  

30 June 2024 Chung / Delage / Hope / Bloustein / 
Lim 

Milestone 12 - Submission of quarterly project 
report to hub management team, including 
planning for 2025 and 2026 

30 Sep 2024 Hope / Delage 

Milestone 13 – final product on shorter-
timescale attribution techniques and trial 
attribution statement to support an ACS brief 

30 October 2024 Rauniyar / Hope 

Milestone 14 – co-designed final product 
presenting results on the range of drivers of 
Australia's extremes including high-probability 
“hotspots” of recurrent and compounded 
climate extremes 

30 November 2024 Delage / Lim/ Gallant 

Milestone 15 – final product explaining facets 
of monsoon climate to help characterise 
northern Australia's future 

30 December 2024 Brown / Narsey 

Milestone 16 – Final project report  30 December 2024  Hope / Delage / all 

Milestone 17 – Final project datasets: gridded 
CMIP6 outputs; catalogue of ACCESS-
MICAS experiments. Dataset details will be 
shared with relevant stakeholders as they 
become available. 

30 December 2024 Hope/Zhou 
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Data and information management 
The project will develop a data management plan that details the approach that will be taken to ensure 
all outputs of the project meet the FAIR data principles – Findable, Accessible, Interoperable, and 
Reusable. It will serve as a record of all datasets and other information used as inputs and outputs for 
the project, including any models and code/software. The plan will ensure consideration has been 
given to how the data associated with the project will be managed and that appropriate resources are 
devoted to data management. 
 
The NESP data and information guidelines and the Climate Systems Hub Data Management Strategy 
details the fundamental approach to data management and the many aspects projects need to take 
into account. The Data Wrangler will provide any guidance needed by the Project Lead and the 
project’s Data Custodians. The data management plan is a living document, to be revised and 
updated as the project evolves, and outputs are identified through co-design process and generated 
by the project. 

FAIR Data Principles 
While it is acknowledged that projects may not know all the details at the outset, how and where all of 
the project outputs will be made freely and openly available needs to be considered. Different types of 
data and information will require different approaches. The principles of the Data Management 
Strategy on how different data types will be managed are summarised in the following table.  
 

Project output Data Management and Accessibility 

All data/information products •       Research data and outputs will be well-documented according to 
accepted and trusted standards. A key requirement for all research 
products generated by the hub research will be following metadata 
standards based on accepted best practice 

•       Data will be made publicly available whenever legally, ethically and 
contractually possible, under an open licence policy except in particular 
cases. A record of these exceptions will be kept, and exceptions reported 
regularly to the Department 

•       Data and other research output will be stored in repositories that are 
accessible to end-users and other researchers, with the choice of 
repository based on practicalities of the data and its likely use, and stored 
in such a way as to endure and remain FAIR well beyond the life of the 
project 

•       The project will develop its own data management plan, with 
identified data custodians responsible for managing the data 

•       The nature of research outputs, their formats and repositories, will be 
developed through a co-design process involving stakeholders and end-
users to ensure data meet their requirements and are fit-for-purpose, and 
will evolve through ongoing consultation 

•       Research outputs and data will be accompanied by documentation 
providing guidance to users on how best to make use of the data 

•       The hub will maintain a metadata catalogue of all research data, and 
all metadata will be published on other public metadata catalogues 

•       Outputs such as websites will follow the Web Content Accessibility 
Guidelines (WCAG), and include an accessibility statement. 

ACCESS model simulation results •       All simulation results contributing to CMIP6 will be submitted to the 
Earth Systems Grid Federation (ESGF), where data are freely available 
to all interested parties. 

Scientific publications and reports •       Publications and reports will be made available through the Climate 
Systems Hub website and/or appropriate peer-reviewed scientific 
journals. 

Application ready data sets 

  

•       To be published in public repositories. 

https://www.awe.gov.au/sites/default/files/env/pages/2f561690-b47e-4bf2-b028-d18739b3486f/files/nesp-data-and-information-guidelines.pdf
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•       Data services made available to enable ingestion into end-user 
models and decision-support tools. 

End-user products •       Published in appropriate medium such as print or a scientific journal. 

•       Captured in metadata catalogues. 

•       A copy will be stored on the hub website for public access. 

Raw research data •       Stored on infrastructure where generated and where they can be 
shared with other researchers. 
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Location of research 
The table below describes the scale at which the project will be working, and the location/s where the 
majority of the project research will be conducted. 
 
Desktop-based research located in Melbourne, Sydney, Toowoomba and Canberra. Regional case 
studies, particularly Indigenous-led, will require travel to those locations.  
 

At which spatial 
scale is the 
project working 

National 

☒ 

Regional 

☐ 

 Local  

☐ 

Location(s) – 
gazetted region 
/place name 

Melbourne, Sydney, Canbera, Toowoomba 

Aboriginal or 
Torres Strait 
Islander nation or 
traditional place 
name(s) 

Ngunnawal, Naarm, Gadigal of the Eora nation 
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CS2.10 - Oceans and Coasts: connecting 
climate variability and extremes across 
scales 

Project type: Hub research project 

Project status: Existing project  

Cross-cutting initiative: No 

Project start date: 01/07/2022 Project end date: 31/12/2024  

Total project budget: $2,784,544 (GST 
exclusive) 
 

For multi-year projects, list funding per year.  

NESP funding:  

2022 $119,310 (GST exclusive) 

2023 $535,536 (GST exclusive) 

2024 $529,801 (GST exclusive) 

 

Co-contributions (cash and in-kind):  

2022 $169,659 (GST exclusive) 

2023 $716,629 (GST exclusive) 

2024 $713,609 (GST exclusive) 

 

Project leader details: 
 

Name:  
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Project description 

Project summary 

Our coastal environments and oceans are changing. NESP stakeholders have expressed a need to 

understand the connection between climate-driven deep ocean variability and change with observed 

and projected marine and coastal impacts, and the associated implications for monitoring and 

managing future change. This project will focus on prioritised next-user needs, by providing access to 

authoritative and easily consumed data and information related to impactful processes - including sea-

level change and coastal sea-level extremes and marine heatwaves - to support infrastructural, social 

and ecosystem planning and management, and maintaining cultural values.  

 

Project description 

This project is included in the draft submission of RP2024 as new milestones have been developed for 
the year 2024 (milestones 16 and 17) in consultation with research-users from the Australian Climate 
Service (16) and Tasmanian fisheries and aquaculture (17). 

This project seeks to address the following three questions: 

• How have coastal and marine environments changed, and how will they change in the future? 

• How do large-scale, offshore processes influence coastal environments and extreme events 

(such as sea-level extremes and marine heatwaves), and how best can this knowledge be 

used to improve management? 

• How can existing oceanographic data be made usable and fit-for-purpose to empower 

stakeholder decision-making? 

The project will build upon stakeholder engagements established and strengthened through RP2021. 

Planned steps for year 1 are to conduct a stakeholder workshop, and formally establish a project level 
advisory group, as forums through which to continue to engage with (and identify potential new) key 
research users, to refine the project workplan, ensure outputs are fit-for-purpose, and develop 
strategies for co-delivery. We will also update the comprehensive White et al. (2014) study of historic 
Australian sea-level variability and trends, and undertake a comprehensive suite of stakeholder 
engagement around the study findings. 
 
The need for these products has been identified through stakeholder discussions conducted in 
RP2021. Observations collected around Australia during the last decade will not only update the 
record for well-used products to assess recent variability and change, but also address previously 
sparse data gaps, and add insight through the inclusion of biogeochemical variables not mapped 
previously.  

In years 2-3, through the continued co-design process, the project will co-develop a set of products with 

stakeholders (for example datasets, situational reports, fact sheets, peer-reviewed publications) that 

exploit the observation-based outcomes from year 1, integrating them with climate projections and 

targeted regional model experiments. These products will seek to provide a primary reference for 

oceanographic variability and change in Australia’s shelf and coastal seas, spanning baseline water 

properties, along with the historical variability and change, and future likelihood of change, in frequency 

and intensity of extreme and impactful events (including sea-level extremes and marine heatwaves). 

• Collecting new observations is out of scope and we rely on IMOS, international research 

agencies, and other Australian agencies to provide the observations required for this project. Items not 

listed in this plan are deemed out of scope.  

• This project will partner with the NESP stakeholder community to scope a research user 

driven, co-designed demonstration project. This case study(s) will seek to link prior NESP Earth 
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Systems and Climate Change Hub and current investment (this project) in understanding variability 

and change in oceanographic and coastal drivers, through to impact and potential adaptive response. 

An identified priority for the project is to update widely used reference products for Australia’s marine 

and coastal jurisdiction, that have been developed through NESP and prior Australian Government 

investment, using the updated observational record. In the first year, the project team will engage early 

with the Marine and Coastal Hub and project leads with a shared view towards RP2023+ project 

development. Case study project(s) will underpin a coherent national perspective of marine and 

coastal change, and management options.  

• This project builds substantially upon previous NESP investment through the Earth Systems 

and Climate Change Hub and Climate Systems Hub RP2021.  

• Within the Climate Systems Hub, the project works closely with the Knowledge Brokering 

team to link to:  

• CS2.1 Engage with Climate Adaptation Initiative and relevant users to supply ocean to coast 

climate expertise to adaptation decision-makers.   

• CS2.2 Engage with the hub’s Knowledge Broker team to design products and tools suited for 

relevant next-user needs.  

• CS2.3, CS2.4 Engage with hub Indigenous activities where appropriate, including exploring 

collaborative case studies.  

• CS2.5-8 Collaborate on research topics and ensure clear, consistent products.  Co-design 

potential case studies linking climate understanding across the terrestrial-ocean divide; combine 

climate data with new methods to improve predictability of extreme events. 

• CS2.9 Collaborate to quantify ocean carbon uptake, and contributions to net zero pathways.   

• CS2.11 Collaborate with the ACCESS team in the design and analysis of climate model 

experiments, and ensure their appropriateness for ocean and coasts focussed assessments. 

Through RP2021, the project team has engaged with research users (including Marine and Coastal Hub 
leads, and the National and International research community) and end-users (for example, Managers 
of Commonwealth and State Marine Parks, State and local coastal land managers and planners, and 
their service providers). These discussions have led to a refinement and focus of the proposed work 
plan on impactful processes, including sea-level and its extremes and marine heatwaves.  

There is an identified need to understand the connectivity between the observed variability and change 
in Australia’s offshore oceanography and the impacts experienced in the nearshore and coastal 
environment, which need to be managed. 

The team will continue engagement with research users to co-design and deliver a set of products and 
tools that provide fit-for-purpose outcomes that will allow research users to assess observed impacts 
needing management. Stakeholder input will guide the approach to product development; including 
whether further development of existing tools or new approaches are required to meet user needs. 
These products will provide robust baseline information necessary to both underpin State of the Climate 
reporting and allow managers and planners to assess the effectiveness of planned interventions for 
coastal protection and remediation or use and protection of marine resources.  

 

Is this a cross-hub project? 
Yes. 
Engagement with Marine and Coastal Hub is in development within this project. This is a potential 
outcome of the co-design process over 2023. Opportunities include connecting identified climate risks 
and vulnerability for threatened marine species (for example, Australian sea lions). 

 

Does this project contribute to a cross-cutting initiative? 

No.  
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Pathway to impact 

Outcomes 

The outcomes stemming from this project encompass: 

1. Enhanced comprehension of the intricate connections between regional marine and coastal 
environments around Australia, and the influential climatic and oceanic drivers at a broader scale. This 
deepened understanding will furnish valuable insights critical for planning and managing responses, 
specifically regarding impactful climatic events such as sea-level hazards (arising from factors like sea-level 
rise, storm surge, and wave events) and marine heatwaves. 

2. Augmented capacity for stakeholders to comprehend and effectively utilize the marine and coastal 
information generated by our project in their decision-making processes. 

3. Amplified public awareness regarding the broader implications of coastal and marine environments, 
and how they have been changing and will continue to change in the future under climate change. 

 

Research-user Engagement and 
communication  

Impact on 
management 
action 

Outputs 

 

Australian fishery and 
aquaculture sectors 

Specific businesses, peak 
body organisations, 
governments, or other 
research users are still to 
be determined. But there 
are a number of existing 
connections in Tasmania 
that will be built upon. 
Marine heatwave hazard, 
risk, and projection 
information will be refined 
and shared iteratively and 
through co-design. 

Marine heatwave 
hazard and risk 
information will be 
used differently by 
different sectors for 
planning production 
output, business 
size and scope, and 
possible expansion/ 
movement to 
different sites. 

Briefing notes 

Stakeholder-guided marine 
heatwave hazard index for 
Tasmania's fisheries and 
aquaculture given climate 
change projections.  
 

CoastAdapt users  Potential to update or feed 
outputs of SLR/Canute to 
CoastAdapt Platform 
currently being refreshed. 

Sea level extremes 
data and information 
available to a wider 
audience meaning 
greater uptake and 
ability to inform 
management and 
planning decisions. 

Explainer fact sheet available 
to CoastAdapt users, 
enhanced links and 
messaging between the two 
tools, especially to illustrate 
how the tools complement 
each other. 

CSIRO Climate 
Innovation Hub 

Contribute to a feasibility 
study being undertaken by 
CSIRO’s Climate 
Innovation Hub to assess 
the suitability of locations in 
Tasmania for salmon 
aquaculture operations to 
the 2050s e.g. ocean 
temperatures, marine 
heatwaves. 

‘Real world' 
application of 
marine heatwave 
hazard and risk 
information to inform 
a business decision.  

Communication (e.g. blog 
post, social media) of the 
collaboration using heatwave 
research to inform aquaculture 
decisions through the CSIRO 
Climate Innovation Hub. 

DCCEEW Climate 
Science / National 
Adaptation Policy Office 

Engagement through co-
design workshops to inform 
priority demonstration 
activities, and connection 
to Marine and Coastal Hub 

Invited to project advisory 
group and/or meet 
regularly 

Engagement to understand 
and communicate climate 
risks at potential offshore 

Better 
understanding of 
multiple climate 
change related 
drivers, and how 
they might influence 
Australia’s marine 
and coastal 
ecosystems.  

Adoption of fact 
sheets and/or 

 fact sheets  
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Research-user Engagement and 
communication  

Impact on 
management 
action 

Outputs 

 

and coastal priority places 
and connection to 
Australian Climate Service 
activities via DCCEEW. 

guidance, linking 
climate science to 
ecosystem and 
climate services.  

Sea-level focused end-
users, e.g., 
commonwealth and 
state government 
agencies, e.g., Marine 
and Island Parks 
Branch, Parks Australia 
other NESP hubs 
(Marine and Coastal 
Hub), and research 
programs (Australian 
Climate Service/CSIRO 
Climate Innovation Hub 
/Australian Centre for 
Excellence in Antarctic 
Science/Consortium for 
Ocean and Sea Ice 
Modelling in Australia). 

Engagement through co-
design workshops to inform 
priority demonstration 
activities, and connection 
to Marine and Coastal Hub 

Invited to project advisory 
group and/or meet 
regularly 

Engaged in the development 

and design of project and 

outputs. 

Findings and outputs to be 
communicated via project 
workshops, quarterly 
project update emails and 
presentations, as well as 
scientific journal 
publications. 

Better 
understanding and 
forecasting of near-
term sea level 
hazards (such as 
King Tide, storm 
surge and wave 
extremes, ENSO-
related high sea 
levels), better 
projecting of longer-
term sea-level rise 
(2050-2120) and 
coastal risk will 
inform government 
agencies (from 
commonwealth to 
state/council) to 
make informed 
decisions for coastal 
management and 
adaptation 
strategies.  
 

Spatial layers of sea level 
changes and variability, and 
influencing factors will be 
provided in common data 
format (for example, netCDF) 
with proper metadata 
information (complying with 
CF conventions), and as feed 
of data through Canute 
(https://shiny.csiro.au/Canute3
_0/) 

 

Regional sea level projections 
up to 2120 under different 
emission scenarios, in 
common data format with 
proper metadata information.  

Link with CS2.1 and CS2.2 
projects and Knowledge 
Brokering team to test and co-
produce fit-for-purpose 
explanations to accompany 
the information in Canute 

 

Insights into future 
requirements to develop a 
future focused service 
specifically for coastal 
managers? 

 

Value chain map to show how 
hub research feeds into ACS 
operational service. 

Marine and Coastal 
Hub (Southern Node) 
Project concept - 
Potential risks 
associated with key 
climate change 
stressors on investment 
options for coastal 
habitat restoration 

This project addresses the 
potential risks associated 
with key climate change 
stressors (principally sea 
level rise, storm surge and 
marine heat waves) on 
investment options for 
coastal habitat restoration 
(saltmarsh, seagrass, 
mangroves, kelp, and 
general restoration through 
restoring tidal inundation).  
The Climate Sytems Hub 
would engage in a tailored 
(user driven) application of 
sea level rise and extreme 
sea level information, and 
marine heatwave 
information.  

The details are to TBD in 
consultation with the 
Marine and Coastal Hub. 

The application will 
contribute to a 
climate-related risk 
assessment to 
inform investment 
options for coastal 
habitat restoration.  

The process is TBD in 
consultation with the Marine 
and Coastal Hub but it could 
be a user driven workshop 
guided by the Knowledge 
Brokers and the output could 
be a synthesis report for 
publication. 

https://shiny.csiro.au/Canute3_0/
https://shiny.csiro.au/Canute3_0/
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Research-user Engagement and 
communication  

Impact on 
management 
action 

Outputs 

 

Resilient Landscape 
Hub Project 3.19. 
Climate-resilient 
landscapes:  

an adaptation case 
study in NSW’s  

Northern Rivers region. 

This project addresses the 
escalating climate risks in 
the region for species, 
habitats and ecosystems, 
including sea level rise. 
The Climate Systems Hub 
would engage in a tailored 
(user driven) application of 
sea level rise and extreme 
sea level information 
(including the rate of sea 
level rise) for the Northern 
Rivers Region.  

The application will 
contribute to a 
climate-related risk 
assessment for the 
focal biodiversity, 
modelled as a 
function of regionally 
specific  
climate-related 
hazards, and 
development of an 
adaptation plan.  

Example of user driver tailored 
application of sea level rise 
and extreme sea level 
information for an ecological 
risk assessment. 

Additional outputs 

• Publication of research reports and submission of peer reviewed academic journal articles 
Engagement in international fora, including co-chair of World Climate Research Programme sea-level grand 
challenge; World Meteorological Organisation Expert Team on Coastal and Emergency Response and chair of 
the Coordinated Ocean Wave Climate Project; and the Second International Indian Ocean Expedition 

• Engagement in Australian National fora, including the Victoria Marine and Coastal Council, Forum for 
Operational Oceanography Surface Waves Working Group Chair, Engagement in the Consortium of Ocean-
Sea Ice Modelling in Australia; the Australian Centre for Excellence in Antarctic Science; and the Australian 
Antarctic Program Partnership  

• Engagement in the Climate and Ocean - Variability, Predictability, and Change (CLIVAR) Research 
Focus Group on Marine Heatwaves in the Global Ocean and the ARC Centre of Excellence for Climate 
Extremes, and Working Group on Tropical Pacific Decadal Variability.  
 

• Presentations at scientific conferences, workshops and events for public engagement  

• Publication of high-quality, accessible and open datasets available to the public and the scientific 
community as a whole 

• Publication of software and computer code in public repositories following open-source criteria. 
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Indigenous consultation and engagement 
 

Which updated Three-
category approach the 
project meets 

 Communicate (3) 

 

☒ 

 Co-design (2) 

 

☐ 

Indigenous led (1) 

 

☐ 

 

Aligned to the Indigenous strategy and adhering to the partnership objective principles, these will 
strengthen relationships but also foster positive Indigenous engagements. These engagements will 
allow for trust, transparency and respect to be strengthened over time. The adoption of these 
approaches through the project lifecycle will ensure co-investment is attained, which will be measured 
through the monitoring and evaluation framework & process. 
 
Underpinned by Indigenous people having the right to their Indigenous Cultural and Intellectual 
Property, and Free, Prior and Informed Consent ensures that ethical research guidelines are adhered 
to during engagements. 
 
The incorporation of the Communication, Co-Design and Indigenous led (updated 3 category 
approach) during the engagements will optimise the project outcomes and outputs thus allowing for 
project success to be achieved. Whilst communicating with the National First People’s Platform on 
Climate Change, they have called for collaboration with climate scientists, requesting (but not limited 
to), future projections of seasonal patterns, currently impacting natural indicators and other information 
to supplement Indigenous knowledge systems. 
 
The scientific field work (outside scope of this project) conducted through the various communities will 
provide valuable data for Indigenous people, thus allowing for adaptation measures to be implemented 
in caring for country. Incorporating the National First People’s Platform in elements of the co-design 
process will support scientists in the development of specific case-studies. 
This project is a category 3 project under the updated NESP 3 category approach. 
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Project milestones 

Milestones  Due date Responsible person 

Year 1 

Milestone 1 – Stakeholder engagement 
through co-design process/workshop  

 

30 August 2022 

 

Zhang  / O’Grady 

Milestone 2 – Submission of quarterly project 
progress report to hub management team 

30 September 2022 Zhang / O’Grady  

Milestone 3 – Scoped co-designed 
demonstration project plan, better aligned with 
Marine and Coastal Hub activities submitted 
as RP2023 project 

23 September 2022 Zhang / O’Grady / Holbrook 

Milestone 4 – Submission of quarterly project 
report, capturing interim project plan co-
developed with stakeholders 

20 December 2022 Zhang / O’Grady 

Milestone 5 – Submission of quarterly project 
report to hub management team 

30 March 2023 Zhang / O’Grady 

Milestone 6 – Co-designed physical coastal 
data synthesis  

30 June 2023 McInnes /  O’Grady 

Milestone 7 – Co-designed sea-level 
variability and trends data synthesis  

30 June 2023 Xuebin Zhang 

Milestone 8 –  Stakeholder-guided marine 

heatwave hazard index for Tasmania's fisheries 

and aquaculture given climate change projections 
 

30 June 2023 Neil Holbrook / Jules Kajtar /e 

Years 2-3   

Milestone 9 - Submission of quarterly project 
report to hub management team 

30 June 2023, 30 
Sep 2023, 20 Dec 
2023, 30 March 
2024, 30 June 2024, 
30 Sep 2024, 30 Dec 
2024 

Zhang / O’Grady 

Milestone 10 – Analysis of extreme sea level 
hazards across time scales: observed, 
present to future  

30 June 2024 O’Grady/McInnes 

Milestone 11 - Extreme sea level online-
platform stakeholder engagement through co-
design process/workshop 

30 June 2024 O’Grady/McInnes 

Milestone 12 – Report outlining offshore-
onshore connections for marine heatwaves: 
Tasman Sea/eastern Tasmania as case study 

30 June 2024 Holbrook /Salcedo-Castro / Reilly  

Milestone 13 – Report outlining sensitivity of 
heatwave predictions to the representation of 
surface fluxes in models 

30 June 2024 Shakespeare 
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Milestones  Due date Responsible person 

Milestone 14 - Assessments of change in 
oceanic processes that play a leading role in 
Australian region and global climate 
variability, with emphasis on Australian 
boundary current connections to the deep 
ocean 

Milestone 15 – Co-designed regional sea 
level projection product for the Australian 
region in the 21st century  

Milestone 16 – Co-designed case study of key 
fisheries response to change in ocean 
circulation, temperature and salinity under 
future climate scenarios, linking high-
resolution ocean modelling, fisheries 
knowledge and industry engagement. 

30 June 2024 

 

 

 

 

30 June 2024 

 

 

31 December 2024 

Phillips/Roach 

 

 

 

 

Zhang/McInnes 

 

 

Phillips/Roach 

Milestone 17 – Co-designed products (e.g., 
datasets and fact sheets) about change, 
variability and extreme of ocean and sea level 

31 December 2024 Zhang/O’Grady/Trenham/Legresy 
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Data and information management 
The project will develop a data management plan that details the approach that will be taken to ensure 
all outputs of the project meet the FAIR data principles – Findable, Accessible, Interoperable, and 
Reusable. It will serve as a record of all datasets and other information used as inputs and outputs for 
the project, including any models and code/software. The plan will ensure consideration has been 
given to how the data associated with the project will be managed and that appropriate resources are 
devoted to data management. 
 
The NESP data and information guidelines and the Climate Systems Hub Data Management Strategy 
details the fundamental approach to data management and the many aspects projects need to take 
into account. The data wrangler will provide any guidance needed by the project lead and the project’s 
data custodians. The data management plan is a living document, to be revised and updated as the 
project evolves, and outputs are identified through co-design process and generated by the project. 

FAIR Data Principles 
While it is acknowledged that projects may not know all the details at the outset, how and where all of 
the project outputs will be made freely and openly available needs to be considered. Different types of 
data and information will require different approaches. The principles of the Data Management 
Strategy on how different data types will be managed are summarised in the following table.  

 

Project output  Data management and accessibility  

All data/information products • Research data and outputs will be well-documented according 
to accepted and trusted standards. A key requirement for all 
research products generated by the hub research will be 
following metadata standards based on accepted best practice 

• Data will be made publicly available whenever legally, ethically 
and contractually possible, under an open licence policy except 
in particular cases. A record of these exceptions will be kept, 
and exceptions reported regularly to the Department 

• Data and other research output will be stored in repositories 
that are accessible to end-users and other researchers, with 
the choice of repository based on practicalities of the data and 
its likely use, and stored in such a way as to endure and 
remain FAIR well beyond the life of the project 

• The project will develop its own data management plan, with 
identified data custodians responsible for managing the data 

• The nature of research outputs, their formats and repositories, 
will be developed through a co-design process involving 
stakeholders and end-users to ensure data meet their 
requirements and are fit-for-purpose, and will evolve through 
ongoing consultation 

• Research outputs and data will be accompanied by 
documentation providing guidance to users on how best to 
make use of the data 

• The hub will maintain a metadata catalogue of all research 
data, and all metadata will be published on other public 
metadata catalogues 

• Outputs such as websites will follow the Web Content 
Accessibility Guidelines (WCAG), and include an accessibility 
statement. 

  

Scientific publications and reports • Publications and reports will be made available through the 
Climate Systems Hub website and/or appropriate peer-
reviewed scientific journals. 

Application ready datasets 

  

• To be published in public repositories. 

https://www.awe.gov.au/sites/default/files/env/pages/2f561690-b47e-4bf2-b028-d18739b3486f/files/nesp-data-and-information-guidelines.pdf
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Project output  Data management and accessibility  

• Data services made available to enable ingestion into end-user 
models and decision-support tools. 

End-user products • Published in appropriate medium such as print or a scientific 
journal. 

• Captured in metadata catalogues. 

• A copy will be stored on the hub website for public access. 

Raw research data • Stored on infrastructure where generated and where they can 
be shared with other researchers. 
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Location of research 
The table below describes the scale at which the project will be working, and the location/s where the 
majority of the project research will be conducted. 
 
This project has a national extent, with international impact through publication in the international 
peer-reviewed literature and collaborations to ensure our research is at the forefront of our disciplines. 
We also rely on international efforts to build the global observing system that supplies the data and 
products we need to deliver on milestones. Desktop work will be contributed from Hobart (CSIRO 
Marine Labs and Institute of Marine and Antarctic Studies, University of Tasmania), Melbourne 
(CSIRO Aspendale). 

 

At which spatial 
scale is the 
project working 

National 

☒ 

Regional 

☒ 

 Local  

☐ 

Location(s) – 
gazetted region 
/place name 

Hobart, Melbourne, Sydney, Perth and Canberra 

Aboriginal or 
Torres Strait 
Islander nation or 
traditional place 
name(s) 

Nipaluna, Naarm 

 


