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Introduction 

The National Environmental Science Programme 

The National Environmental Science Programme (NESP) is a long-term commitment to support 

environmental and climate research. The key objective of the NESP is to improve our 

understanding of Australiaôs environment through collaborative research that delivers accessible 

results and informs decision making. The focus of NESP is on practical and applied research that 

informs on-ground action and that will yield measurable improvements to the environment. 

The Programme will build on its predecessorsðthe National Environmental Research Program 

(NERP) and the Australian Climate Change Science Programme (ACCSP)ðin securing for 

decision makers the best available information to support understanding, managing and 

conserving Australiaôs environment. 

The NESP is delivered through multi-disciplinary research hubs or consortia, hosted by Australian 

research institutions. 

The NESP seeks to achieve its objective by supporting research that: 
 

¶ is practical and applied and informs on-ground action 

¶ addresses the needs of the Australian Government and other stakeholders by supporting 

and informing evidence-based policy and improving management of the Australian 

environment 

¶ is innovative and internationally recognised 

¶ enhances Australiaôs environmental research capacity 

¶ is collaborative and builds critical mass by drawing on multiple disciplines, research 

institutions and organisations to address challenging research questions 

¶ produces meaningful results accessible to government, industry and the community 

¶ includes synthesis and analysis of existing knowledge 

¶ builds relationships between scientists and policy-makers to encourage collaborative 

problem solving on environmental issues. 

NESP end-users will be a broad range of stakeholders whose decisions may impact on the 

environment, and include the Australian Government, state governments, industry, business, 

community groups and Indigenous land managers (or Indigenous communities). 

The intended outcomes of the NESP are: 

¶ Enhanced understanding of and capacity to manage and conserve Australiaôs 

environment. 

¶ Improved climate and weather information for Australia through a greater understanding 

of the drivers of Australiaôs climate. 

¶ Timely research that is used by policy and decision-makers to answer questions and 

provide solutions to problems. 
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¶ Research outcomes that are communicated clearly to end-users and the general public, 

and stored in a manner that is discoverable and accessible. 

Role of the Earth Systems and Climate Change Hub 

In the context of the intended NESP outcomes, the goal of the Earth Systems and Climate 

Change (ESCC) Hub is to ensure that Australiaôs policies and management decisions are 

effectively informed by Earth systems and climate change science now and into the future (Figure 

1). 

It will achieve this by building a national partnership, with world-leading capability in multi-

disciplinary Earth system science and modelling that provides Earth system and climate 

information in support of a productive and resilient Australia. 

 

Figure 1: Earth Systems and Climate Change Hub goal 

The Hub will deliver knowledge, information, and data products and services to ensure that 

environmental decision making is informed by an understanding of Australiaôs past, current and 

future climate.  

It will build a national climate Earth system and climate simulation capability in ACCESS (the 

Australian Climate Community Earth System Simulator); ensure the provision of nationally 

coordinated climate information for use across NESP and the broader stakeholder community; 

support the University of Melbourne to establish a National Centre for Coasts and Climate 

(NCCC); and undertake research that informs low-cost abatement options. 

Consistent with the Hubôs stated goal and intended outcomes, the objectives of the Hub are, 

through world class research, to:  

¶ lead the further development of a world-competitive, national Earth system and climate 

modelling capability (ACCESS) to deliver for weather and climate predictions and 

projections for the Australian community 

¶ advance understanding of Australiaôs climate variability, extremes and associated drivers 

¶ develop and strengthen stakeholder relationships, and support informed management and 

evidence-based decision-making 
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¶ facilitate outreach and communication of science products and services to end-users and 

the general public. 

A schematic óprogramme logicô summarising the strategic ópath to impactô for the Hub is provided 

in Appendix 1 (for more detail see also section entitled óHub Programme Logicô).  A glossary of 

terms and acronyms referred in this Research Plan is provided in Appendix 2. 

History of Australian Earth System and Climate Research 

The NESP is an amalgamation of the NERP and the ACCSP.  

The ACCSP was a three-decade research programme funded by the Australian Government with 

matching co-investment by CSIRO and the Bureau of Meteorology. It built much of Australiaôs 

Earth system and climate science capability. This capability has been significantly augmented in 

recent years by the universitiesðespecially as a result of the ARC Centre of Excellence for 

Climate System Science (ARCCSS). It is this capability and history of collaboration that led to a 

consortia partnership, led by CSIRO, being successful in a competitive tender process to form the 

current ESCC Hub.  

The ACCSP also provided the foundation for several complementary initiatives over the last 

decade or so, including: i) CSIRO and Bureau strategic investment in developing ACCESS (from 

2005 to the present); ii) regional climate programs such as SEACI, IOCI and PACCSAP; iii) the 

NRM Regional Projections project that culminated in delivering of the Climate Change in Australia 

(CCiA) information and website (www.climatechangeinaustralia.gov.au) in 2015; and iv) 

investment in state-based regional climate projections research programs (e.g. TasFutures, 

Goyder, Queensland, VicCI and NARCLiM). 

Purpose of Research Plan 

This Research Plan has been developed by the ESCC Hub, in consultation with the Department 

of the Environment and Energy (the Department hereafter) and other key stakeholders.   

The purpose of the Research Plan is to outline: 

¶ the research priorities the Hub is funded to investigate 

¶ the research projects that will address these priorities 

¶ how the output of the research will be communicated and brokered to key stakeholders 

¶ how the impact of the research will be measured 

¶ how Hubs will work collaboratively within and across Hubs. 

 

http://www.climatechangeinaustralia.gov.au/
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This Research Plan also provides appropriate detail on the overall governance of the Hub, 

including outlining the broader funding profile, key staff and research organisations, and the key 

risks needing to be monitored and managed to ensure success. 

Hub administration and governance 

Overview 

The Hub Leadership Team (HLT) and Hub Programme Management Team (HPMT) collectively 

have responsibility for the Hub's research delivery and operational management and 

administrative activities.  

Research activities are structured via an agreed research portfolio endorsed by the Hub Steering 

Committee (HSC) and approved by the Department.  

Figure 2 illustrates the Hubôs governance structure, along with our key members and 

partnerships. 

 

Figure 2: Earth Systems and Climate Change Hub Governance 

Hub Leadership and Programme Management Teams 

The Hub Leader, working together with the other members of the HLT, and the HPMT, has 

accountability for overall Hub performance, including research delivery and associated milestone 

compliance, and day-to-day management and administration of all Hub activities across all 

Partners. The Hub Leader is Dr Helen Cleugh, from CSIRO. 

The HLT is comprised of the Hub Leader and three Deputy Leaders, each representing the Hub 

Partners: Dr Aurel Moise (Bureau of Meteorology), Mr Kevin Hennessy (CSIRO) and Professor 

Nathan Bindoff (University of Tasmania, representing the university partners). 

The HPMT comprises Dr Geoff Gooley (Programme Manager and primary contact for Monitoring 

& Evaluation activities) and Ms Mandy Hopkins (Programme Coordinator and primary contact for 

Indigenous Engagement activities). Mandy and Geoff are also the Hubôs primary contacts for 

coordinating Hub-level data and information management, and communication and knowledge 
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brokering activities. The HPMT meets weekly and for convenience within the Hub it is referred to 

as Hub Central. 

Hub Steering Committee 

The HSC provides strategic supervision over the Hubôs performance against its objectives. This 

group comprises up to 12 individuals who have been identified and appointed because of their 

acknowledged expertise and professional interest in those research domains of relevance to the 

Hub, and/or to represent the interests of the Department of Environment and Energy and the 

Hubôs partner agencies.  Meeting approximately four times per year, the timing of the HSC 

meetings will be aligned to oversee key governance milestones for the Hub, including the annual 

Research Planning cycle, in a timely manner. 

The roles, responsibilities and membership of the Hub Steering Committee include: 

¶ ensuring the alignment of research activity to the policy needs and interest of the 

Department and other key stakeholders 

¶ connecting the Hubôs research questions, activities and outputs to relevant research 

activity and policy initiatives outside the Department 

¶ overseeing the development and implementation of the Research Plan, including the 

review and amendment of the Research Plan, as required 

¶ directing, and endorsing, the development, and delivery of any reporting, monitoring and 

evaluation requirements under this agreement 

¶ reviewing, monitoring and guiding project performance. 

Hub Stakeholder Reference Network and Advisory Group 

Dealing with the Hub on behalf of, and in the best interests of the Hubôs broad external 

stakeholder network (presently > 200 institutions, agencies and individuals; see also Stakeholder 

Engagement p.18) is the Hub Stakeholder Advisory Group (HSAG). The primary role of the 

HSAG is to have governance oversight of the external stakeholder engagement arrangements of 

the Hub to ensure that such arrangements are effective, efficient, fair and equitable. This group 

comprises up to 10 individuals who have been identified and appointed because of their 

acknowledged expertise and/or professional interest in those research domains of relevance to 

the Hub ï especially the Hubôs outcome areas. Meeting approximately four times per year, the 

timing of the HSAG meetings will be aligned to precede and thereby inform the HSC meetings in 

a timely manner. 

The Terms of Reference for the HSAG, and its composition, are provided in Appendix 4. Note 

that the HSAG has an independent Chair, who also serves on the Hubôs Steering Committee.  

The Department of the Environment and Energy 

The Department has responsibility for managing the NESP, including the approval of this 

Research Plan, assessment of progress of projects under this Research Plan, and payment of 

any NESP funding associated with the Hub agreement. 
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Importantly, the Department is the key end user of research under the NESP, and works closely 

with the Hub and other key stakeholders in determining and negotiating the delivery of research 

under the Research Plan. 

The Minister 

The Minister for the Department of the Environment and Energy is the sole delegate with 

authority to approve major changes to the scope and funding allocation to the Hub, including all 

(current and future) versions of this Research Plan.  

Research priorities 

The ESCC Hub is committed to a body of activity that includes short and long-term research 

projects. Each activity year, the Department will work with the Minister, the Hubs and other key 

stakeholders to identify and refine research priorities, and develop aligned projects. 

This research prioritisation is a rolling process, and delivery of key milestones in each activity 

year, along with the Hubôs Annual Progress Report and submission of the annual Research Plan 

to the Department, will inform the process. The NESP and Hub level monitoring and evaluation 

activities, including the Biennial NESP Programme Evaluation, which will review the impact and 

success of the programme across all Hubs, also play an important role in informing strategic 

directions and associated research priorities. 

This constant consideration and evaluation of research output and impact will give confidence in 

the performance and effectiveness of the Hub in addressing its objectives, and thence the 

programme. It will also provide the basis for the flexibility needed for the Hub to adapt and 

respond to new and emerging stakeholder needs and research priorities in an adaptive manner, 

and ensures that the Hubôs focus is fixed on the delivery of relevant and practical research which 

is outcome focused and targeted at addressing the needs of end-users. 

 

The Earth Systems and Climate Change Hub research priorities, summarised in Figure 1, are:  

a) Building the utility of Earth systems and climate change information 

¶ Work with our Partners and NESP to establish a National Centre for Coasts and Climate. 

¶ Research to inform the lowest cost abatement opportunities, by both cost and weighted 

potential for mitigation. 
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¶ Engage with stakeholders to ensure that the information is being provided in a manner 

which supports decision-making and is meeting the needs of end users. 

¶ Collaborate across National Environmental Science Programme Hubs to ensure that 

Earth systems and climate change research informs the broader Programme. This would 

include provision of nationally consistent and targeted regional climate projections and 

information relevant to specific issues, such as threats to marine and terrestrial 

ecosystems and ocean acidification. 

¶ Develop and enhance Australiaôs national capability in Earth system and climate 

simulation through ongoing improvement of the Australian Climate Community Earth 

System Simulator (ACCESS) in the areas of accessibility and simulation performance. 

b) Improving our understanding of how the climate system may change in the future. 

¶ Investigate how human activities will continue to influence the carbon cycle and change 

the chemistry and physical state of our oceans, atmosphere and terrestrial systems. 

¶ Improve understanding and simulation of Southern Hemisphere climate drivers1 in our 

climate models (especially ACCESS) to increase our confidence in projections of likely 

future climate change at multi-annual to multi-decadal time scales. Improve our 

understanding of how climate variability (e.g. the El Niño-Southern Oscillation) and the 

frequency, intensity and extent of extreme events (e.g. tropical cyclones and droughts) 

may change in the future. 

¶ Further develop our ability to simulate and provide regional information on future climate, 

from years to decades. 

¶ Consider low likelihood but high impact consequences of climate change for Australia to 

improve risk management decisions. 

¶ Use improved climate projections and understanding of the drivers of climate to inform 

understanding of climate and coastal interactions. 

c) Improving our observations2 and understanding of past and current climate  

¶ Use observations of greenhouse gases and the Australian regional carbon budget to track 

changes and improve our understanding of how the different components of the natural 

and human elements of the carbon cycle interact and influence each other. 

¶ Identify how the different scale drivers2 of the climate system interact in the Southern 

Hemisphere to generate our past and current climate. 

¶ Improve observational records3 used for Australian climate change research, and examine 

the current and past patterns and trends in climate variability and extremes in the 

Southern Hemisphere, with an emphasis on the Australian region. 

Analyse robust observational records of our atmosphere, oceans, cryosphere and 

terrestrial systems to undertake ódetection and attributionô studies in order to identify and 

explain significant changes in our current climate. 

 

 

                                                
1 The term ñclimate driversò refers to the main modes of variability and change, such as the El Niño Southern 

Oscillation (ENSO) and changes in radiative forcing due to factors such as increases in greenhouse gases. 
2 The Hub has confirmed that this priority does not imply that the Hub undertakes primary observations ï especially 

those that are the responsibility of operational agencies such as the Bureau of Meteorology. 
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List of research projects 

Below is a list of all completed and new/ongoing (approved) research projects and associated 

case studies funded under the ESCC Hub. For more detail on each specific project, please refer 

to Attachment AïResearch Projects. 

 List of all Research Projects ï a) Research Plan V1 and V2 (Approved and Completed); b) Ongoing; and c) 
Proposed for Research Plan V3 

Research Plan - Version 1 & 2 (Approved projects) - Completed 

Project 
number 

Project name Project leader Lead 
organisation 

Timeframe 

1.2 Stakeholder engagement Helen Cleugh CSIRO 2015 only  

(as approved in RPV1) 

1.4 & 

2.12 

Sea level projections for NCCARF Kathy McInnes  CSIRO Sep 2015 ï Jul 2016 

Complete 

1.5 Supporting the Establishment of 
the NCCC: Phase I (Engagement) 

Helen Cleugh CSIRO Jan 2015 ï Dec 2015 

Complete 

 

Research Plan - Version 1 & 2 (Approved projects) - Ongoing 

Project 
number 

Project name Project 
leader 

Lead 
organisation 

Timeframe Status 
(on track/ 
delayed) 

1.1 Current capability and 
future directions 
assessment 

Helen 
Cleugh 

CSIRO July 2015 ï Jul 
2017 

Delayed 

1.3 Low cost abatement 
options: scoping workshop 
and report 

Helen 
Cleugh 

CSIRO 2016 only  

(as approved in 
RPV1) 

Delayed and 
now ceased 

2.1 Preparing ACCESS for 
CMIP6 

Simon 
Marsland 

CSIRO Jul 2016 ï Jun 
2019 

On track 

2.2 Enhancing Australiaôs 
capacity to manage 
climate variability and 
climate extremes in a 
changing climate 

Pandora 
Hope 

Bureau of 
Meteorology 

Jul 2016 ï Jun 

2019 

On track 

2.3 Towards an ACCESS 
decadal prediction system 

Terry 
OôKane 

CSIRO Jul 2016 ï Jun 
2019 

On track, but 
changes likely 
given new 
investment by 
CSIRO 

2.4 Changing oceans and 
Australiaôs future climate 

Susan 
Wijffels 

CSIRO Feb 2016 ï Jun 
2019 

On track 

2.5 Improving Australia's 
climate model (ACCESS) 

Tony Hirst CSIRO Jul 2016 ï Jun 
2019 

Two 
milestones 
delayed 

2.6 Regional climate 
projections science, 
information and services 

Kevin 
Hennessy 

CSIRO Jul 2016 ï Jun 
2019 

On track 
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Project 
number 

Project name Project 
leader 

Lead 
organisation 

Timeframe Status 
(on track/ 
delayed) 

2.7 Refining Australiaôs water 
futures 

Dewi 
Kirono 

CSIRO Jul 2016 ï Jun 
2019 

On track 

2.8 Extreme weather 
projections 

Andrew 
Dowdy 

Bureau of 
Meteorology 

Jul 2016 ï Jun 
2019 

On track 

2.9 Risk assessment of future 
carbon sources and sinks 

Pep 
Canadell 

CSIRO Jul 2016 ï Jun 
2019 

On track 

2.10 Coastal hazards in a 
variable and changing 
climate 

Kathy 
McInnes 

CSIRO Jul 2016 ï Jun 
2019 

On track 

2.11 Establishing the NCCC Stephen 
Swearer 

Univ. Melbourne May 2016 ï May 
2019 

On track 

 

Research Plan - Version 3 (Approved activities and case studies) 

Identifier Activity Description Leader Lead 
organisation 

Timeframe 

ESCC Indigenous 
Engagement 
Activities 3.1 and 
3.2 

Indigenous engagement 
activities.  See pg. 22 

 

Mandy Hopkins 

Helen Cleugh 

CSIRO Jan 2017 ï Apr 
2018 

i.e. RPV3 and 
RPV4 funding 

ESCC Case 
Studies (RPV3) -  

3.3 to 3.9 

Case Study activities. See 
Attachment A 

Helen Cleugh CSIRO Oct 2016 ï Dec 
2017 

 

Expected outcomes 

The expected outcomes of the NESP are: 

1. Enhanced understanding of, and capacity to manage and conserve Australiaôs environment. 

2. Improved climate and weather information for Australia through a greater understanding of 

the drivers of Australiaôs climate. 

3. Timely research that is used by policy and decision-makers to answer questions and provide 

solutions to problems. 

4. Research outcomes that are communicated clearly to end-users and the general public, and 

stored in a manner that is discoverable and accessible. 

Research under the NESP is expected to inform the policy and programme delivery of the 

Department. More broadly, it will engage and inform all key stakeholders with an interest in the 

outputs of environmental and climate science research, including state and local governments, 

business and industry, community groups, Indigenous land managers (or Indigenous 

communities) and education institutions. 
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Outcomes for the ESCC Hub 

In the context of these NESP outcomes, the Hubôs goal (see Figure 1) is: 

To ensure that Australiaôs policies and management decisions are effectively informed by Earth 

systems and climate change science, now and into the future.  

Achieving this goal requires a portfolio of integrated research across the land, oceans and 

atmosphere domains; using modelling, simulations, projections and analyses of observations; 

and ensuring the provision of information to next- and end-users, and other stakeholders. 

Within the scope of the Hubôs research priorities, Hub-level outcomes were determined to better 

focus the Hubôs research portfolio. These were based on information contained in relevant 

national strategies and plans, including: the National Marine Science Plan [October 2015]; 

Australiaôs national science and research priorities [May, 2015]; the National Climate and 

Resilience and Adaptation Strategy; the former National Climate Change Science Framework; 

and relevant end-user needs assessments (some of these were done by the Hub Partners). 

Through this process, the Hub identified the top five climate challenges facing Australia as the 

Hubôs outcomes (Figure 3). The Hubôs portfolio of proposed research projects is designed to 

address these outcomes at a sectoral level and thereby deliver impact and benefit for Australia. 

Additional and important climate challenges, in the health, heritage, infrastructure, and national 

security/defence sectors, are also acknowledged and will be indirectly addressed by the Hubôs 

research to varying degrees. 

 

Figure 3: Earth Systems and Climate Change Hub Outcomes 

These five ESCC Hub outcomes are being continually validated through our stakeholder 

engagement, including end-users at federal, state and local government level, natural resource 
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management (NRM) groups, Indigenous communities and the private sector. To date, the 

outcome areas for the Hub have resonated strongly with our stakeholders. For example, the 

jurisdictions welcomed the sectoral focus on water resources; ecosystems, resource 

management and food security; coasts; and extremes (especially fire weather). The ACT, SA, 

Victoria and WA jurisdictions have all identified these as key areas for their adaptation strategies. 

In addition to these five sectoral-focussed outcomes are a further four, largely Hub-centric cross-

cutting and capability-oriented outcomes: 

a) A national climate and Earth system simulation capability providing Australia with the ability to 

prepare and plan for, and manage, the societal, economic and environmental risks associated 

with climate variability and change. 

b) Nationally consistent and targeted climate information (data, knowledge and products) for the 

Australian region that informs and provides the evidence base for: 

¶ Adaptation, planning, and mitigation responses and decision-making. 

¶ Decision-making to enhance resilience, productivity and better manage climate risk. 

c) Enhanced end-user capacity in the effective use of Hub research outputs. 

d) A vibrant and critical mass Australian capability in Earth system and climate science; deeply 

engaged with global climate research activities that deliver benefit to Australia. 

All outcomes align strongly with the following adaptation principles that underpin the Australian 

Governmentôs National Climate Resilience and Adaptation Strategy:  

¶ Good adaptation avoids passing risks onto future Australians ï this requires future 

projections of climate that allow the consequences of future greenhouse gas emissions 

scenarios to be quantified, and to inform society about its adaptation and mitigation 

choices.  

¶ The changing climate is considered when making decisions now and into the future. 

¶ Decisions are informed by the best available information. 

ESCC Hub Programme Logic 

The detailed Programme Logic for the Hub (Appendix 1) and the summary schematic in Figure 4 

show how the Hubôs research links to its goal, research priorities and outcomes. 
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Figure 4: Summary schematic of NESP Earth Systems and Climate Change Hub programme logic 

The Programme Logic also describes the core capability within the Hub, which is critical to 

delivering the outcomes and providing flexibility. The project research areas are all strategically 

important priorities for the partner agencies, meaning that the Hub is able to leverage significant 

research capability from the Partners. This critical mass of core capability is also one of the Hubôs 

approaches to managing the risks associated with key skills and expertise. Each of the Partners 

is committed to maintaining a critical mass capability in those priority research areas that 

underpin the Hubôs Research Plan and associated projects. 

The Hubôs research project portfolio has been developed as an integrated body of work to ensure 

that, collectively, all projects deliver to the Hub outcomes described in Figure 4. There are several 

projects whose path-to-impact is through other projects, so their delivery is primarily via next-

users rather than directly to end-users. Furthermore, the outputs from some projects primarily 

address just one or two outcomes, while the outputs from other projects addresses multiple 

outcomes (Figure 5).  

Figure 5 also illustrates the integrated nature of the research activities, while the matrix in Figure 

6 explicitly identifies the inter-dependencies and linkages between the approved Research Plan 

projects. Given the highly integrative, inter-dependent and cross-agency collaborative nature of 

the research portfolio, the Hub is able to leverage on the complementary capability that resides 

across the Hubôs Partners.  

As already explained, the proposed research projects represent what can be achieved with the 

funding available. While some projects may seem ambitious in terms of their goals, in fact the 

research proposed is often modest given the magnitude of the challenge and the potential for on-

ground impact. The project Chief Investigators, HLT and Hub partners have carefully reviewed 

the project proposals to ensure that the research can be delivered within the time and resource 

constraints of the Hub, however it is important to note that several Projects (e.g. Projects 2.4 

Changing oceans and Australiaôs future climate, 2.5 Improving Australiaôs climate model 

(ACCESS), 2.9 Risk assessment of future carbon sources and sinks, and 2.3 Towards an 

ACCESS decadal prediction system), while coherent and self-contained, are actually part of a 

larger effort within the partner agencies. 
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Figure 5: Alignment of Research Plan V2 and V3 research projects to Hub outcomes. Cross cutting projects, 
with a primarily next-user focus, are positioned towards the lower part of the figure, while more targeted 

projects with an end-user focus are positioned in the upper part of the figure. 

 

 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 2.10 2.11 

2.1            

2.2            

2.3            

2.4            

2.5            

2.6            

2.7            

2.8            

2.9            

2.10            

2.11            

 

Figure 6: Primary linkages and inter-dependencies between Hub projects. 
(Project numbers are the same as in Figure 5.) 

 




















































































